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FIRST  ORDINARY  MEETING. 
Wednesday,  Nov.  19, 1856. 

The  First  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 
nesday, the  19th  inst.,  Col.  W.  H.  Sykes,  F.R.S., 
Chairman  of  the  Conncil,  in  the  Chair. 

The  following  Candidates  were  balloted  for, 
and  duly  elected  : — 


Bcnham,  Frederick. 
Benham,  John  Lee. 
Dudgeon,  Patrick. 


Hill,  Rev.  James,  B.B. 
Masterman,  Wm.  Stanley. 
Shaw,  Bentley. 


The  following  Institution  has  been  taken  into 
Union  since  the  last  announcement : — 

423.  Black  Dike  Mills,Literary  and  Scientific  Institution. 

Colonel  W.  H.  Sykes,  F.R.S.,  as  Chairman  of 
the  Council,  delivered  the  following 

ADDRESS. 

.  I  find  that  the  Bye-laws  of  the  Society  of 
Arts,  Manufactures,  and  Commerce  demand  from 
the  Chairman  of  the  Council  of  the  Society  an 
address  upon  the  opening  of  the  new  session ;  and 
in  execution  of  the  duty  required  from  me,  I  pro- 
ceed cheerfully  to  attempt  the  task,  regretting 
only  that  it  has  not  fallen  upon  some  other  mem- 
ber, whose  knowledge  and  experience  in  the 
working  and  objects  of  the  Society  would  have 
made  it  more  advantageous  to  the  interests  of  the 
Society,  and  certainly  more  acceptable  to  its 
inaugural  meeting.  My  duty,  I  believe,  is  less 
to  give  a  retrospect  of  the  work  of  the  past  year, 
than  a  foreshadowing,  as  it  were,  of  our  proposed 
operations  and  aspirations  for  the  forthcoming 
session.  Properly  it  is  the  duty  of  the  Council 
in  its  Annual  Report  to  review  our  byegone 
labours ;  nevertheless,  the  example  of  my  prede- 
cessors in  this  chair  will  justify  me,  in  case  I  find 
it  desirable,  momentarily  to  recall  your  attention 
to  any  subject  already  disposed  of.  And  first, 
with  respect  to  that  which  is  of  immediate  in- 
terest to  ourselves,  in  relation  to  the  improved 


accommodation  and  comfort  of  our  members.    It 
will,  no  doubt,  be  in  the  recollection  of  very  many 
members,  that  when  it  was  necessary,  ten  years, 
ago,  to  redecorate  the  Great  Room,  in  which  we 
are  assembled,  it  was  necessary  to  invite  special 
subscriptions,  and  borrow  on  debenture  £1,000, 
for  the  purposes  of  the  Society.  We  have  reason 
to  congratulate  ourselves  on  the  contrast  which 
our  present  position  exhibits.    It  has  not  now 
been  necessary  to  ask  for  subscriptions,  or  to? 
borrow  money  for  the  costly  work  of  redecoration 
and  repairs.     Our  means  have  not  only  sufficed 
for  these  objects,  but  the  promise  of  the  Council 
in  their  last  report  has  been  fulfilled,  and  £500 
of   the    debenture  debt    paid    off.      Increased 
accommodation  will  be  afforded.     By  re -arrange- 
ment the   Council  propose  to    devote    to  the 
members  three  apartments  on  the  ground-floor 
as   reading  and  reception  rooms    and  library. 
The  treasures  of  the  library,  which  have  hitherto 
been  less  prominently  before  the  Society,  and 
have  been  less  available  than  they  deserved,  as 
the  volumes  mostly  contain  records  of  important 
facts,  will  have  such  a  disposition  as  to  invite 
members  to  their  profitable  use.     The  inconve- 
niences of  last  year,  arising  from  defective  light- 
ing and  ventilation,  it  is  to  be  hoped  are  now 
obviated,  and  it  will  be  patent  to  the  members 
that  the  necessity  for  an  improvement  in  the  ap- 
pearance of  the  Great  Meeting  Room  has  not 
escaped  the  attention  of  the  Council.     While  on 
the  subject  of  your  present  location  and  home,  it 
is  right  to  invite  the  members  to  a  prudent  fore-" 
thought  of  their  whereabouts  hereafter.     The 
Society  of  Arts  and  its  domicile,  which  have  be- 
come venerable  together  by  near  a  century  of  asso- 
ciation, are  threatened  with-  a  rude  disseverance' 
by  the  termination  of  their  legal  tie  to   each 
other ;  in  short,  in  ten  years  the  Society's  lease 
expires,  and,  considering  the  magnitude  of  the 
Society,  the  magnitude   of  its   association,  the 
scale  of  its  exhibitions,  and  its  past,  and,  it  is  to 
be  hoped,  increasing  reputation,  its   domus  or 
home  should  be  in  keeping  not  only  with  its 
present  dignified  position,  but  with  its  anticipated: 
future  development.     Considering  that  that  mar- 
vel of  our  times,  the  Great  Exhibition  of  the 
Industry  of  all  Nations,  had  its  germ  in  the 
working  of  this  Society,  and  that  its  successful 
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results  were  chiefly  owing  to  the  personal  interest 
taken  in  the  Exhibition  by  our  IVesident,  Prince 
Albert,  and  by  the  aid  and  advice  of  the  Gouncil 
ttnd  leading  members  of  the  Society— consider- 
ing, I  say,  these  facts,  it  appears  to  me  that  it 
would  only  have  been  in  harmony  with  the 
common  objects  of  the  Exhibition  and  of  the  Bo- 
ciety,  that  the  Exhibition,  from  its  accnmnlated 
wealth,  should  have  testified  to  a  grateful  sense  of 
its  parentage  by  an  assignment  or  contribution 
of  funds  for  the  erection  of  a  domicile  suitable  to 
the  Society's  wants,  upon  the  frieze  of  which  the 
Prince  would  probably  have  desired  to  see  in- 
scribed— 

Bitoperpeiua. 

Such  reasonable  anticipations  not  having  been 
realised,  it  is  a  matter  for  grave  thought  with  the 
members  of  the  Society  to  devise  such  means  and 
take  such  early  precautions  as  shall  secure  to  the 
Society,  when  the  period  for  the  vacation  of  the 
present  house  arrives,  a  larger  and  better  abode, 
and  whose  internal  accommodation  shall  be  better 
suited  than  the  present  to  the  wants  of  the  So- 
ciety, involved  in  which,  it  must  be  borne  in 
mind,  is  space  for  the  exhibition,  and,  indeed, 
permanent  display,  of  specimens  of  the  most  recent 
improvements  in  the  several  departments  of 
manufacturing  industry,  many  of  which  prove 
their  worth  and  practical  usefulness  by  winning 
the  Society's  medals  and  prizes;  but  with  the 
Society's  present  accommodation,  the  labours  for 
the  accumulation  of  objects  are  scarcely  com- 
pleted, than  the  pressure  for  the  admission  of  the 
inventions  of  newer  candidates  for  popular  favour 
compels  substitutions  which  destroy  or  disarrange 
the  instructive  sequence  of  the  whole.  A  larger 
building  than  the  present,  with  more  accommo- 
dation, is,  therefore,  evidently  necessary,  and  as 
houses  already  built  are  little  likely  to  be  adapted 
to  the  necessities  of  the  Society,  it  might  be  right 
for  the  Society  to  inquire  whether,  m  the  vast 
area  which  the  Government  is  about  to  clear  in 
Westminster,  a  site  might  not  be  obtained  from 
the  Government  upon  which  a  building  could  be 
erected  for  the  Society,  to  harmonise  in  architec- 
tural character  with  the  blocks  of  buildings 
which  it  is  understood  the  Government  is  about 
to  erect.  I  have  dwelt  at  some  length  upon  this 
subject,  for  it  is  one,  be  assured,  involving  the 
future  interests  of  the  Society. 

In  proximate  association  with  this  subject  of 
the  House,  is  the  immediate  and  pleasing  duty 
which  will  devolve  upon  me,  at  the  temunation  of 
the  address,  of  distributing  the  medals  and  prizes 
adjudged  by  the  Society  during  the  last  year. 
To  offer  any  remarks  upon  the  policy  or  public 
advantage  of  a  usage  which  has  characterised  the 
Society  from  early  times,  and  in  which  many 
thousands  of  pounds  have  been  spent  to  rewaid 
the  inventive  faculties  of  praiseworthy  and  en- 
viable individuals,  and  to  stimulate  by  such  exam- 


ples the  inventive  faculties  of  others,  would  be  to 
trifle  unjustifiably  with  your  time  and  attention ; 
and,  by  an  advocacy  or  an  argument,  would  im- 
ply a  doubt,  which  can  have  no  existence  in  the 
mind  of  any  one  I  have  the  honour  to  address. 
Assuredly  great  caution  should  be  exercised  in 
the  adjudication  of  distinctions  which  give  to  the 
selected  the  advantages  of  public  confidence  and 
respect,  to  the  possible  detriment  and  damage  of 
confiding  individuals,  and  certainly  to  the  dis- 
credit of  the  Society,  in  case  the  medals  and 
prizes  were  adjudged  upon  insufficient  ground, 
and  more  particularly  in  case  the  inventions  them- 
selves were  destitute  of  a  palpable  practical 
character.  I  have  every  reason  to  believe,  that 
the  adjudications  of  the  Society  have  been  at  all 
times  regulated  by  the  intrinsic  merit  of  the  in- 
ventions and  the  importance  of  their  application, 
and  to  have  been  equally  free  from  favour  or 
affection. 

To  show  the  important  nature  of  the  inventions 
and  subjects  which  have  been  under  the  review 
of  the  Society,  is  beyond  my  purpose,  and  it  will 
suffice  to  enumerate  those  of  the  present  year :— - 

Silver  Medals. — To  Meesra.  J.  Ken^'on  Blackwell,  Hum- 
phrey Chamberlain,  John  Bailey  Denton,  William 
Felkin,  Chandos  Wren  Hoskjois,  for  their  Papers 
read  at  the  Society's  evening  meetings. 

A  Silver  Medal.— To  Professor  Clark,  M.D.,  for  his 
**  Application  of  Lime  to  the  Softening  and  Purify- 
ing of  Water  for  the  Supply  of  Towns."    * 

A  Silver  Medal.— To  Herr  Paul  Pretsch,  for  his  "  Ap- 
plication of  Photography  and  the  £lectrot3r{)e  to  the 
Production  of  Engraved  Copper  Plates  for  Printing." 

A  Silver  Medal. — To  Mr.  James  King,  for  the  **  Impor- 
tation of  Wine,  the  Growth  of  Vineyards  in  New 
South  Wales." 

Special  Prizes,  of  a  Gold  Medal.— To  Mr.  Charles  Wye 
Williams,  for  his  Essay  '*  On  the  Smoke  Nuisance;'* 

And  of  a  Silver  Medal.— To  Mr.  Charles  Hood,  F.R.S., 
for  his  Essay  on  the  same  subject. 

But  a  special  prize  amongst  the  memhers  de- 
mands a  special  notice.  The  Society's  gold  medal 
was  adjudged  to  Mr.  Charles WyeWilliams,  for  his 
essay  *'  On  the  Smoke  Nuisance ;  *'  a  nuisance 
which  has  been  suffered  so  long  to  exist,  equally 
to  the  discredit  of  the  government  and  the  people, 
since  it  has  been  known  for  years  that  it  was  reme- 
diable ;  a  nuisance,  also,  which  will  not  be  wholly 
abolished,  even  with  the  aid  of  the  recent 
Act  of  Parliament  applicable  to  that  object, 
imless  vigilant  attention  be  paid  by  the  pub- 
»lic  of  London  to  the  constantly  recurring  in- 
fractions of  the  law;  or  the  quiet  and  recur- 
ring neglect  of  the  personal  labours  necessary  to 
secure  the  efficient  working  of  the  smoke  eon* 
suming  furnaces.  Every  man  who  sees  the 
chimney  of  a  manufactory  in  London  vomiting 
forth  a  cloud  of  unconsumed  carbon,  should, 
from  a  sense  of  duty  to  his  fellow-citii^ns,  un- 
hesitatingly act  the  "informer,"  and  denounce 
the  offending  chimney,  with  the  satisfactory  con- 
viction that  he  is  doing  a  public  good.  In- 
deed it  might  be  matter  for  consideration  whether 
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vystematic  attempts  might  not  be  made  to  induce 
private  fiAmilies  to  adopt  Dr.  Amott's  smokelesB 
fire  grates,  which  it  is  understood  is  not  only 
-efficient  but  economical ;  it  would  save  us  from 
the  alarms  and  dangers  of  "chimney  a  fire,"  and 
the  gradual  and  certain  destruction  of  our  costly 
furniture  and  gilded  decorations. 

Continuing  the  subject  of  labour  within  our  own 
walls,  it  may  be  as  well  to  mention  at  this  stage 
of  my  address,  and  before  I  proceed  to  external 
operations,  that  the  Council  has  anxiously  sought 
to  provide  profitable  pabulum  for  the  evening 
meetings  of  the  Society  during  the  ensuing 
session,  and  they  are  glad  to  announce  that  their 
valuable  coadjutor  Dr.  Royle,  has  proposed  a 
paper  upon  Indian  fibres  for  cordage,  clothing,  and 
paper  making  material.  Mr.  Binks  is  good 
enough  to  contribute  a  paper  on  some  new 
methods  of  dealing  with  linseed  and  other  oils, 
in  relation  to  their  drying  properties,  for  paints 
and  varnishes;  and  he  has  promised  another  paper, 
at  an  early  period  after  Christmas,  upon  some 
hitherto  unrecognised  phenomena  occuring  in  the 
manuflEicture  of  steel  and  malleable  iron,  in  which 
Bessemer*  s  and  the  new  Austrian  steel  process 
will  come  in  for  consideration  and  discussion. 
Mr.  Fothergill  Cooke  is  prepared  to  describe  the 
Leicester  Sewage  works;  and  Professor  Owen 
will  favour  us  with  one  of  his  valuable  and  in- 
structive contributions,  the  subject  of  which  is 
the  "  Ivory  and  Teeth  of  Commerce." 

These  arrangements  provide  for  the  meetings 
of  the  Society  up  to  Christmas;  after  which 
period  hopes  are  entertained  that  the  resources  of 
our  numerous  Colonies  may  be  illustrated.  Mr. 
Temple,  the  Chief  Justice  of  Honduras,  has 
undertaken  to  favour  us  with  a  paper  upon 
Honduras.  It  is  reasonable  to  expect  that  the 
overtures  which  we  have  already  made  to  form 
a  Union  of  Colonial  Institutions,  in  which  we 
have  been  successful  to  the  extent  of  ten  Insti- 
tions,  similar  to  our  Home  Unions,  will  insure  us 
a  cordial  sympathy  and  aid  from  our  associates 
abroad,  which,  we  trust,  we  shall  be  enabled  to 
reciprocate  in  a  way  to  strengthen  their  in- 
terests and  to  invigorate  their  usefulness.  It  is 
unnecessary  to  enumerate  here  the  terms  and 
objects  of  these  unions,  as  they  are  recorded  at 
page  568,  in  the  Journal  of  the  Society. 

The  Society  during  the  last  year  gave  its  at- 
tention to  the  present  severe  pressure  upon  Lite- 
rary and  Scientific  Institutions,  by  rates  and 
taxes ;  and,  through  the  medium  of  its  parlia- 
mentary friends,  caused  a  bill  to  be  introduced 
for  the  relief  of  Institutions.  Although  to  some 
extent  at  first  opposed  by  the  government,  the  bill 
passed  through  some  stages,  but  the  session  wore 
t)n,  and  the  unusually  early  prorogation  of  Par- 
liament left  no  time  for  its  passing  through  the 
House  of  Lords ;  it  was  therefore  dropped,  but  it 
will    be  re -introduced  early  next   session,  and 


carried  through,  it  is  to  be  hoped,  to  a  successful 
result. 

The  present  state  of  the  Patent  Law  also  haa 
engaged  the  attention  of  the  Council,  and  will 
continue  to  do  so  during  the  ensuing  session. 
The  subject  is  an  intricate  one,  and  considerable 
diversity  of  opinion  appears  to  prevail  upon  its 
policy  and  bearing ;  but  there  is  a  community 
of  opinion  that  in  its  present  state  the  Practice 
and  Procedure  of  the  Patent  Law  requires  amend- 
ment. 

Judging  from  the  reply  of  the  present  Lord 
Chancellor,  given  to  Lord  Harrowby,  as  repre- 
senting the  Committee  of  the  British  Associa- 
tion, there  is  no  indisposition  whatever  on  his 
part,  as  the  Chief  Commissioner  of  Patents,  to 
adopt  any  well  considered  plans  for  amendment 
which  may  be  urged  upon  him. 

I  would  invite  the  attention  of  the  Society  to 
the  rendarkable  fact  that  in  this  age,  fertile  in  in* 
ventions  and  inquiry,  the  Council  have  deemed  it 
right  to  publish  a  list  of  prjsses  for  desiderata  in 
improvements  in  inventions  already  existing,  or 
for  new  inventions,  or  matters  which  our  daily 
increasing  wants  call  for.    This  list  comprises  no 
less  than  216  subjects,  and  many  of  them  are  of 
the  highest  importance  to  almost  every  class  en- 
gaged in  manufactures,  science,  or  commerce.   If 
two  or  three  of  them  are  mentioned  as  typical  of 
the  whole,  the  practical  good  sense  which  dictated 
their  selection,  and  the  earnest  desire  of  the  So- 
ciety to  render  their  labours  useful  to  the  public, 
will,  I  trust,  be  manifest.     For  instance,  a  prize 
for  the  "  Best  methods  of  distilling  coal  or  bitu- 
minous  sithstanceSy  and  utilizing  the  residuum" 
For  '*  TJie  best  means  of  preventing  salt  efflores^ 
ence  in  loalls,"     For  '*  The  best  method  of  eco^ 
nomicallif  deodorizing  sewage  and  otiier  waters, 
or  of  precipitating  or  otherunse  extracting  the 
maiier  held  by  th&tn  in  suspension"     For  **  An 
Essay  on  the  management  and  maintenance  of 
public  roads,  with  special  reference  to  their  al" 
tered  position  since  the  introduction  of  railway  s" 
For  "  An  Essay  on  the  various  branches  ofinduS' 
try  which  are  known  to  be  unhealthy,  pointing 
out  the  causes  of  their  injurious  effects,  with 
suggestions  J  or  prevention  or  relief  y     For  "  The 
discovery  of  any  simple  and  efficient  apparatus 
for  detecting  and  registering  impure  states  of  the 
atmosphere,  either  in  mines  or  in  overcrowded  and 
ill'Ventilated  buildings"   For  "  A  means  suitable 
for  office  use  of  writing,  copying,  or  producing 
a  single  or  several  copies  of  a  document  at  one 
time  by  electricity  or  othermse"   For  •*  An  Essay 
on  tJte  various  concretes,  cements,  hydraulic  mor» 
tars,  and  lutings  for  pipes,  tanlcs,  dec"     Need  I 
furnish  further    illustrations   of  the  utilitarian 
spirit  and  benevolent  views  witli  which  the  sub- 
jects for  the  prizes  are  selected. 

Commercial  International  Law,  Tribunals  of 
Commerce,  Chambers  of  Commerce,  Manufac- 
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turing  industry,  and  the  present  state  of  com- 
mercial enterprise  between  Great  Britain  and 
other  countries,  would  carry  me  into  so  wide  a 
field  of  observation  and  remark,  that  I  dare  not 
trespass  upon  your  patience  to  the  extent  these 
subjects  would  necessarily  demand.  I  shall  limit 
myself,  therefore,  to  a  hasty  comment  upon  them. 
Gommeicial  International  Law  has  been  taken  up 
with  very  great  interest  by  Professor  Leone  Levi ; 
and,  considering  the  gravity  and  importance  of  the 
subject,  and  the  unquestionable  public  and  uni- 
versal advantage  of  common  laws  to  regulate 
^commercial  intercourse  between  different  coun- 
tries, the  Society  would  necessarily  give  its  aid 
in  furtherance  ot  the  attainment  of  so  great  a  good. 
But  the  local  characteristics  of  peoples;  their 
laws,  interwoven  with  their  social  institutions ; 
and  the  prejudices  arising  from  differences  of  race 
and  language,  present  obstacles  which  seem  to  be 
insuperable.  Man  and  his  institutions,  however, 
change  with  time ;  and  a  persevering  and  cau- 
tious pursuit  of  the  object  may  in  the  end  be 
fiUccessfuL 

On  the  subject  of  the  establishment  of  Tribu- 
nals of  Commerce,  for  arbitrations  upon  com- 
mercial questions,  instead  of  having  recourse  to 
courts  of  law  as  at  present,  as  such  tribunals  are 
found  to  be  beneficial  in  foreign  states,  it  would 
aeem  that  they  might  be  equally  advantageous 
amongst  ourselves ;  but,  from  some  unexplained 
cause,  although  many  great  commercial  names 
are  associated  >vith  the  undertaking,  Tribunals  of 
Commerce  are  still  a  desideratum. 
.  Commerce  is  in  fact  the  bartering  the  products 
and  manufactures  of  one  country  with  another ; 
it«grows  or  wanes,  rises  or  falls,  with  the  relations 
between  supply  and  demand.  The  cost  of  pro- 
duction affects  it;  the  inequality  of  reciprocal 
wants  affects  it;  the  indifference  of  manufac- 
tures to  the  tastes  of  their  customers  affects 
it.  War  did  greatly  affect  it ;  but  now,  since 
the  Peace  of  Paris,  that  neutr^d  ships  make 
neutral  goods,  war  will  be  less  injurious  to 
commerce  than  heretofore.  Arbitrary  protective 
or  heavy  duties  affect  it ;  but  it  is  to  be  hoped  that 
the  example  of  England,  and  the  growing  free 
trade  spirit,  which  was  so  strongly  manifested  by 
the  delegates  of  many  nations  recently  at  the 
Congress  at  Brussels,  may  ere  long  influence 
governments  and  cause  commerce  to  be  left  to 
pursue  her  path  unrestricted.  Nevertheless,  even 
when  left  to  herself,  between  free  countries, 
aberrations  occur  which  gainsay  the  anticipations 
and  predictions  of  political  economists  and  the 
Nestors  of  commerce.  WTien  gold  was  found  in 
fluch  profusion  in  California,  and  subsequently  in 
Australia,  it  was  predicted  that  the  former  relations 
between  gold  and  silver  would  be  immediately  and 
eeriously  affected,  and  that  the  prices  of  labour 
and  commodities  would  greatly  rise,  from  the 
abundance  of  gold.    And  what  is  the  real  state  of 


these  predictions  ?  Neither  the  prices  of  labour  nor 
of  commodities  have  increased  jpro  rata;  but  the 
price  of  gold  itself  has  increased  in  foreign 
countries  in  consequence  of  the  demand  for  it 
beyond  the  supply,  originating  in  the  perennial 
drain  of  silver  i'rom  Europe,  to  liquidate  the 
balance  of  trade  in  favour  of  China  and  India. 
In  the  month  of  January  last,  I  read  to  the 
Statistical  Society  of  London,  a  paper  upon  the 
"  External  Commerce  of  India  with  all  the 
World."  I  showed  from  official  statements,  that 
there  was  an  annually  increasing  net  import 
of  silver  bullion  into  India,  in  consequence  of 
the  manufacturers  of  Europe  not  increanng  the 
export  of  their  manufactures  to  India  in  the  same 
ratio  as  their  increasing  import  of  the  pro- 
ducts of  India,  and  consequently  the  uniisually 
increasing  balance  due  to  India  was  to  be 
paid  by  increanng  exports  of  silver  bullion, 
the  only  receivable  commodity  in  exchange; 
and  I  used  these  warning  words :  "  It  is  of  grave 
importance,  therefore,  to  merchants  trading  with. 
India,  that  they  should  have  clear  and  compre- 
hensive views  of  those  normal  conditions  which 
indicate  that  their  export  trade  in  goods  seems 
to  have  attained  its  maximum,  while  their  im- 
port of  Indian  commodities  has  been  annually  in- 
creasing ;  and  not  less  important  is  it,  that  the 
bullionists  and  bankers  of  England  and  of  other 
countries  should  be  constantly  and  fally  alive 
to  the  exhaustive  process  of  an  Indian  trade." 
I  will  not  here  repeat  the  tabulated  facts  commu* 
nicated  to  the  Statistical  Society,  but  will  limit 
myself  to  the  statement  that  the  unfavourable  con- 
ditions of  the  commercial  relations  between  India 
and  England  and  China  which  I  described  in  Ja- 
nuary last  have  been  aggravated  since  that  period. 
The  average  net  amount  of  silver  bullion  imported 
into  India  from  1834-5  to  1841-2  waB£I,858,00a 
The  average  had  increased,  from  1849-60  to 
1853-54,  to  £3,7<J0,9(X)  sterling ;  but  by  the  ktest 
accounts  it  was  more  than  six  millions  in  1854-55 ; 
and  the  export  of  silver  from  4th  January  to  20th 
December,  1855,  to  China  and  India  from  Eng- 
land alone,  was  £6,409,889 ;  and  in  the  present 
year  it  is  understood  it  will  be  eight  millions  ster- 
ling. It  has  always  appeared  to  me  that  this 
drain  of  silver  from  England  for  the  payment  of 
the  produce  of  India  might  be  mitigated  by 
the  manufacturers  of  England  and  other  coun- 
tries adapting  their  manufactures  exactly  to  the 
tastes  of  the  people  of  India.  Very  little  of 
the  personal  clothing  of  150  nullions  of  people  un 
India  is  exported  to  India,  and  none  of  it  in  the 
form  of  fabrics  in  which  the  articles  of  clothiog 
are  worn — an  omission  which  the  manufactorets 
of  England  might  surely  supply ;  and  as  there 
wiU  shortly  be  opened  to  the  public  a  Trade  Ma* 
seum  at  the  India  House,  of  the  raw  and  other 
products  of  India,  it  is  to  be  hoped  manufac- 
turers may  in  time  efficiently  assist  to  diminiah 
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this  existing  difference  in  the  exchange  between 
the  trade  products  of  India  and  England,  and 
that  there  may  be  a  consequent  diminishing 
drain  of  silver  bullion  in  the  adjustment  of  the 
balance  of  trade.  I  may  add  that  from  1833-84 
to  1864-55  inclusive,  the  three  mints  of  India 
have  coined  into  rupees  £71,202,828  of  silver 
bullion. 

For  above  a  century  we  have  been  designated 
the  Society  for  the  Encouragement  of  Arts,  Ma- 
nufactures, and  Commerce ;  and,  in  a  cursory 
glance  at  our  designation,  the  consideration  of 
the  education  of  the  people   may  not  appear 
directly    within    the    compass   of   our  olgects. 
Nevertheless,  a    moment's    thought    will  bring 
to   our  minds    the    conviction,    that   the    arts 
will  be  more  practically  useful,  manufactures  more 
economically  organised,  and  commerce  wiH  be 
conducted    with  more    permanently  profitable 
results,    if    the    minda   of    those  engaged  in 
these  pursuits  are    suitably    instructed,  or,  in 
other  words,  educated.     But  what  is  education  ? 
Does  a  little  knowledge  (for  it  is  rarely  a  perfect 
knowledge)  of  writing,  reading,  arithmetic,  and 
a  religious  catechism,  constitute  education  ? — ac- 
quirements which  are  mastered  before  a  child 
IB  ten  years  of  age.    Where  is   the  profit  of 
writing,  when  there  are  few  or  no  ideas  to 
record ; — what  the  advantage  of  reading,  with- 
out thought ; — ^what  the  capacity  to  master  the 
multiplication  table,  without  applying  it;  and 
what  a  fluent  utterance  of  terms  of  faith,  withcut 
probably  the  possession  of  a  definite  religious 
sentiment,  and  without  a  guarantee  of  conduct 
from  the  absence  of  moral  convictions.  And  yet 
this  defective  state  of  instruction  of  the  masses 
has  long,  and  does  still,  characterise  benevolent 
England,  and  is  denominated  education.    Un- 
happily, our    present  jail    returns    disable    us 
from  questioning    tho    reality    of  the  pictnre 
thus  darkly  drawn.     And  what,  in  a  country 
so  wealthy,  with  so  much  of  mental  energy, 
BO  much    of  practical  common    sense,  and  so 
much  of  active  benevolence  as  England  is  ge- 
nerally admitted  to  possess;   what,  I  say,   can 
be  the  solution  of  an  apparent  enigma  in  the 
will  and  the  effort  to  educate  the  masses  being 
hitherto  abortive,  or  nearly  so.     Alas !  a  primary 
law  of  our  nature,  a  ceaseless  stimulant  of  action, 
and  with  the   poor  almost  always  resistless — 
aelfishness — steps  in  to  nullify  and  render  fruit- 
lesB  equally  the  labours  of  love  of  the  benevolent, 
the  philosophic,  and  the  religious,  and  ^e  provi- 
sions of  the  legislature.     The  humble  parents  who 
are  operatives,  struggling  with  the  difficulties  of 
maintaining  themselves  and  large  families  in  tlie 
disproportion  between  wages  and  the  cost  of  sup- 
port, are  impelled  to  withflraw  their  children  from 
school  at  the  very  age  and  at  that  state  of  instruc- 
tion when  the  mental  faculties  are  beingdeveloped, 
when  thie  little  the  .children  have  learnt,  could 


and  would,  if  instruction  were  continued,  be  ex- 
panded into  useful  knowledge.  At  that  critical 
moment  the  parents  turn  their  children's  labour 
to  profitable  account ;  they  take  them  from  school, 
usually  at  the  age  of  ten,  or  even  earlier,  engage 
them  in  domestic  offices,  sell  their  services  in  the 
mill,  or  in  agriculture,  and  for  fature  mental 
culture  the  child  and  the  man  are  left  to  the 
rough,  and  rarely  moral  or  religious  experiences 
of  vulgar  life.  The  little  that  was  learned,  the 
writing,  reading,  arithmetic,  and  catechism,  the 
means  to  ends,  are  either  forgotten  or  are  in  abey- 
ance, and  the  future  enjoyments  are  those  of  the 
senses — ^the  animal  prevails,  the  **  Mens  divina  " 
is  obscured. 

It  was  the  contemplation  of  this  physical  and 
menial  condition  of  the  operative  classes  that  led 
the  benevolent  mind  of  Dr.  Birkbeck  to  the  consi* 
deration  of  the  means  of  applying  a  remedy  to  the 
evil ;  or  at  least  to  offering  the  facilities  to  the  will- 
ing of  the  operative  classes  for  escape  from  the 
mental  darkness  in  which  they  were  enveloped 
into  the  bright  light  of  a  cultivated  intellect. 
Hence  originated  the  Mechanics'  Institutions  of 
Great  Britain,chiefiy  from  the  co-operative  labours 
of  the  operatives  themselves.    Their  halls  sprung 
up-— their  libraries  became  respectable;  gratuitous 
lecturers  gave  their  aid ;  and  there  was  a  reason- 
able prospect  of  the  child's  interrupted  education 
being  completed  in  the  man  by  self-study.     Ob* 
jections  there  were  to  these  Institutions.     It  was 
asserted,  that  it  either  made  those  who  were 
ambitious  smatterers  in  science  and  literature, 
self-sufficient,  conceited,  and  discontented  with 
their  condition,  or  that  they  wasted  their  time, 
and  excited  morbid  sympathies,  by  reading  novels 
and  works  of  fiction.     There  may  be  some  truth 
in  all  these  objections,  but  the  history  of  the  In- 
stitutions  seems  to  indicate  that  the  good  they 
produced  more  than  balanced  the  evil.  Some  who 
applied  themselves  gravely  to  physics  and  mathe* 
matics,  have  emerged  from  the  operative  condition 
into  that  of  instructors  and  masters  and  men  of 
wealth ;  and,  in  the  ears  of  thousands,  the  facts, 
whether  of  nature  or  not,  enunciated  by  the  lee* 
turer,  must  have,  at  times,  occasioned  either  a 
profitable  or  a  pleasurable  reminiscence.      But 
working  men,  in  these  Institutions,  it  is  said,  read 
novels  I  and  why  not  ?     Most  of  the  toil-worn 
operatives,  at  the  close  of  their  ten  or  twelve 
hours'  labour,  seek  stimulus  and  recreation.  The 
choice  is  between  the  gin-palace  and  pot-house 
and  the  library  and  lecture-room  of  the  Meoha* 
nics'  Institution.     Better  a  draught  of  morbid 
sensibility ,  than  inebriating  alcoholic  drams  or 
muddling  pots  of  porter.     Certainly  the  draught 
is  less  costly.    But  has  not  the  operative  the 
passions,  perceptions,  and  susceptibilities  of  our 
common  nature  ?  Cannot  his  heart  be  moved,  hia 
joy  excited,  and  his  admiration  Etimulated  by  the- 
incidents  of  ordinarily  good  novels? — at  least. 
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he  sees  pictures  of  the  usages  of  society,  marks 
the  language  of  intercourse  and  the  amenities  of 
cultivated  life — all  which  he  cannot  see  in  his 
own  condition.  Depend  upcn  it,  the  roughness, 
the  oaths,  the  coarse  and  rude  phraseology,  the 
animal  enjoyment,  the  harsh  treatment  of  his  wife, 
which  mavhave  been  his  characteristics  before,  will 
be  gradually  softened,  and  may,  in  time,  disappear. 
I  do  not,  therefore,  disapprove  of  the  operative 
reading  works  of  fiction,  and  I  do  not  regret  to 
see  the  proportion  these  works  bear  to  other 
works  withdrawn  from  the  lending  libraries  of 
the  kingdom. 

It  does  not,  however,  necessarily  follow,  that 
the  operative  and  agricultural  peasant  prefers 
works  of  fiction,  that  is  to  say,  of  amuse- 
ment, rather  than  instruction  with  amusement. 
If  I  am  to  judge  from  the  catalogue  of  a  library 
of  the  Hants  and  WiJts  Adult  Education  Society, 
an  admirable  association  of  100  villages  or  more, 
which  might  be  so  profitably  established  in  other 
parts  of  Great  Britain,  which  has  recently  been 
kindly  put  into  my  hands,  and  in  which  the 
books  chiefly  used  are  marked  in  italics,  I  find 
that  the  "  Arabian  Nights,"  **  Barnaby  Rudge," 
by  Dickens,  **  Last  of  the  Barons,"  by  Bulwer 
Lytton,  *'  Bracebridge  Hall,"  Edgeworth's  Novels 
and  Tales,  '*  Confessions  of  a  Lover,"  '*  Ivanhoe," 
"  Jane  Eyre,"  and  many  other  novels,  are  less  in 
request  than  Historical  and  Biographical  works ; 
particularly  the  lives  of  •'  Bonaparte,"  and  '•  Duke 
of  Marlborough,"  and  "Sir  Isaac  Newton." 
''Chambers's  Journal,"  and  "Papers  for  the 
People,"  "  Dickens's  Household  Words."  "  Half- 
hours  with  the  best  Authors,"  "  The  Penny  and 
Saturday  Magazines,"  "  Layard's  Nineveh,"  and 
"  Tales  and  Stories  from  History,"  appear  to  be 
popular ;  while  the  graver  subjects  in  request  are : 
V  Tracts,"  "  The  Pilgrim's  Progress,"  "  Useful 
Arts  and  Manufactories  of  Great  Britain,"  "  Social 
Evils  and  their  Remedies,"  "  Family  Economist," 
"  Cyclopedia  of  linglish  Literature,"  "  Oonversa- 
tion  with  a  Father  and  his  Children,"  "  Defoe  on 
the  Plague,"  "  The  Letter  Writer,"  and  "  The 
Races  of  Man."  The  popular  works  appear  to 
be  those  of  Scott,  "Ten  Thousand  a  Year," 
"  Robinson  Crusoe,"  "  My  Novel,"  by  Bulwer, 
"  Cottager  of  Glenbimie,"  "  The  Old  Oak  Tree," 
"  Uncle  Tom's  Cabin,"  and  '*  Macaulay's  Essays." 
There  are  no  indications  of  much  misspent  time 
here ;  indeed  the  fact  of  communities  of  soldiers 
and  sailors  and  agricultural  labourers  having 
amongst  their  popular  readings,  "  Social  Evils 
and  their  Remedies,"  "  The  Family  Economist," 
"  The  Pilgrim's  Progress,"  and  "  The  Races  of 
Map,"  may  probably  diminish  the  fears  of  the 
timid,  with  respect  to  the  misapplication  of  book 
knowledge  by  the  poor,  and  encourage  the 
bopeftd  to  look  for  the  adult  pupil  becoming 
a  better  man  and  a  better  citizen. 

Bat  there  is  a  large  portion  of  the  lower 


classes  of  the  population  which  has  not  the  advan- 
tages, such  as  they  may  be,  of  the  operatives  in 
towns ;  removed,  like  the  former  class,  from  school 
in  childhood,  from  their  dispersion  over  a  conai- 
derable  area,  they  have  scarcely  the  means  of  asso- 
ciation or  combination  for  the  erection  of  common 
halls,  common  libraries,  and  the  insuring  instrnc^ 
tion  from  lecturers — I  mean  the  agricultnral 
labourers  :  Unlike  the  mechanic— from  him  the 
further  means  of  mental  instniction  in  manhood 
are  nearly  cut  off.  It  may,  indeed,  be  said  by 
the  poet,  that 

"  The  field's  his  study  ;  nature  is  his  book ;" 
but  I  fear  in  the  main  bis  mental  faculties  are 
rarely  sufficiently  developed  to  enable  him  to 
reap  much  profit  from  the  study  of  the  fields  or 
of  nature.  Beyond  his  wife  and  children,  and 
the  few  of  his  own  mental  standard,  the  animals 
he  tends  are  his  associates,  and  he  lives  and  dies 
almost  debarred  from  intellectual  development. 
The  agricultural  labourer,  therefore,  is  peculiarl3'' 
an  object  for  the  thought  and  consideration  of  the 
promoters  of  instruction  amongst  the  poor.  For 
him  I  see  little  help,  except  through  village  lend- 
ing libraries,  if  established  by  the  country  gentle** 
man,  like  those  of  the  Hants  and  Wilts  Adidt  Edu- 
cational Society  ;  but  chiefly  his  help  must  come 
from  the  itinerant  book  hawkers,  designated  by 
the  French  "  colporteurs,"  I  presume  from  carry- 
ing their  packs  upon  their  necks  or  shoulders.  The 
books  so  hawked  must  necessarily  be  very  cheap 
to  be  within  the  reach  of  the  agricultural  labourer; 
and  of  what  vital  importance  it  is  that  the  informa- 
tion they  are  capable  of  imparting  should  not  only 
be  useful,  but  harmless ;  w*hile  it  is  to  be  feared 
the  present  supplies  by  the  hawkers  stand  in 
opposition  to  the  latter  category.  Is  it  not  an 
object,  therefore,  worthy  of  the  Society  of  Arts, 
and  in  keeping  with  its  other  labours,  to  organize 
a  system  of  supply  to  hawkers,  of  selected  and 
cheaper  books  for  the  agricultural  classes,  for 
self-study  and  improvement,  with  the  possi- 
ble result  of  the  Society  finding  itself  applied  to 
for  examiners  to  grant  certificates  of  inteUectual 
competency  to  members  of  a  class  who  have 
hitherto  rarely  aspired  to  any  other  distinction 
than  that  of  being  good  farm-servants  ? 

There  cannot  now,  I  think, -be  a  doubt  en- 
tertained of  the  advantage  of  the  Mechanics' 
Institutions  of  Great  Britain;  but  these  ad- 
vantages were  susceptible  of  a  further  and 
practical  development,  and  that,  it  appears  to  me, 
has  been  applied  by  the  Society  of  Arts.  Very 
many  of  the  mechanics  who  reii^  in  the  librariea 
or  attended  in  the  lecture-rooms,  did  so  with  a 
genuine  desire  for  self-improvement,  with  a 
latent  hope,  possibly,  of  bettering  their  condition,, 
but  destitute  of  the  chance  of  their  useful  acquire- 
ments becoming  known  to  any  parties,  who 
might  desire  to  use  them.  Many  operatives^ 
also,  no  doubt,  would  gladly  tread  in  the  same 
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track,  with  a  very  slight  stimulus  applied  to  them, 
either  to  commend  their  lahour  or  to  move  their 
pride.  That  stimulos,  with  great  propriety,  and,  I 
trnst,  ultimate  public  advantage,  the  Society  of 
Arts  hasapplied,  for  tlie  first  time,  iu  the  last  year, 
in  the  form  of  an  invitation  to  members  of  lilecha- 
nics'  Institutions  to  undergo  examinations,  by  Ex- 
aminers appointed  by  the  Society,  for  the  purpose 
of  obtaining  a  certificate  of  their  acquirements 
in  branches  of  knowledge  in  which  the  mechanic 
himself  might  desire  to  be  examined.  With  this 
certificate  in  his  hand  the  operative  could  con- 
fidently ofifer  himself  for  employment,  and  upon 
such  certificate  the  employer  could  confidently 
take  advantage  of  his  services.  I  entertain  san- 
guine expectations^  that  the  prospect  of  obtaining 
sach  a  certificate,  which,  in  fact,  will  be  a  pass- 
port to  service,  will  have  an  early  and  beneficial 
effect  upon  a  considerable  portion  of  the  opera- 
tives who  belong  to  Mechanics*  Institutions; 
that  there  will  be  a  new-born  zeal  for  acquire- 
ment) that  emulation  may  arise,  and  that  the 
languor  which  threatened  to  pass  into  indifference 
may  change  into  an  active  pursuit  of  those  vari- 
ous branches  of  knowledge  which  the  libraries 
and  lectures  are  so  capable  of  supplying. 

As  an  additional  incentive  to  the  candidate  for 
examination  beyond  the  honourable  certificate  of 
competency  which  he  might  obtain,  the  Council 
have  thought  it  desirable  to  institute    money 
prizes ;  and  many  liberal  members  of  the  Society 
have  come  forward  with  contributions  to  form 
B  prize  fund,  a  list  of  whom  will  be  read  to  the 
meeting,  and  further  subscriptions  are  invited. 
To  work  out  the  examinations  to  their  legitimate 
objects,  the  Council,  through  deputations,  waited 
upon  the  heads  of  some  of  the  Public  Depart- 
ments of  the  State,  in  the  hope  of  one  or  more 
of  the  minor  situations  in  a  department  being 
reserved  as  prizes  for  those  cancUdates  who  had 
obtained  the  highest-class  certificates.     The  late 
Mr.  Wood,  Chairman  of  the  Board  of  Inland  Re- 
venue, was  considerate  enough  to  place  at  the  dis- 
posal of  the  Council,  as  prizes,  a  couple  of  situa- 
tions in  his  department.  His  unexpected  decease 
has,  however,  deprived  the  Council  of   these 
rewards    for  competent    candidates ;    but    the 
Council  will  still  indulge  in  the  hope,  that  the 
heads  of  departments  will  not  be  wanting  in  the 
desire  to  aid  in  their  laudable  efforts  to  stimulate 
self-instruction  in  manhood. 

The  Society  of  Arts,  at  present,  is  necessitated 
to  confine  itself  to  two  centres  of  examination,  one 
in  London,  and  one  at  Huddersfield.  The  Society 
is  indebted  to  the  gratuitous  aid  of  many  able  and 
distinguished  men  for  their  services  as  examiners, 
and  the  establishment  of  more  centres  of  examina- 
tion at  present  would  impose  upon  those  benevo- 
lent gentlemen  an  amount  of  labour,  and  subject 
them  to  an  extent  of  inconvenience  which  the 
Council  of  the  Society  could  in  no  wise  deem 


themselves  justified  in  asking  for.  The  time 
will  come,  it  is  to  be  hoped,  when  the  funds 
of  the  Society  may  permit  of  the  employ- 
ment of  gentlemen  who  will  accept  remuneration 
for  their  labour,  and,  at  that  period,  the  opera- 
tives can  have  local  facilities  for  those  examina- 
tions which  the  Council  trust  will  give  strength 
and  permanency  to  Mechanics'  Institutions,  and 
make  them  auxiliary  sources  of  supply  of  that 
practical  intellect  upon  which  the  Arts,  Manufac- 
tures, and  Commerce  of  all  nations  must  depend 
for  success. 


The  Seoretaky  then  read  the  list  of  contri- 
butors to  the  fund  for  prizes  to  successful  candi«^ 
dates  at  the  Society's  Examinations  to  be  held 
in  London  and  Huddersfield  in  June,  1857,  as 
follows  :— 

The  Society  of  Arts 105    0 

Anonymous 10    0 

Francis  Bennoch,  Esq 10  10 

Rev.  Dr.  Booth,  F.R.S 10  10 

William  Brown,  Esq.,  M.P 10    0 

Thomas  De  la  Rue,  Esq 10  10 

Warren  De  la  Rue,  Esq.,  F.R.S 10  10 

C.  Wentworth  Dilke,  Esq 10  10 

Peter  Graham,  Esq 10  10 

The  Dean  of  Hereford  10  10 

Henry  Johnson,  Esq 90    0 

J.  Bennet  Lawes,  Esq.,  F.R.S. 10  10 

The  Master  of  the  Mint   10  10 

J.  J.  Mechi,  Esq.,  Sheriff  of  London ...  10  10 

Samuel  Morlev,  Esq 10  10 

General  Sir  Chas.  Pasley,  K.C.B 5    0 

R.  Stephenson,  Esq.,  M.P.,  F.R.S 10  10 

Col.  W.  H.  Sykes,  F.R.S.,  Chairman  of 

the  Council 10  10 

G.  Fergusson  Wilson,  Esq.,  F.R.S 10  10 

Bennet  Woodcroft,  Esq 6    5 


The  medals  awarded  at  the  close  of  the  last 
Session  were  then  presented. 


The  Secretary  announced  that  at  the  meeting 
of  Wednesday  the  26th  instant,  the  following 
paper  would  be  read : — "  On  Indian  Fibres," 
being  a  sequel  to  ''Observations  on  Cordage, 
Clothing,  and  Paper  Materials/'  hy  Dr.  J.  Forbes 
Royle.  On  this  evening,  J.  Griffith  Frith,  Esq., 
will  preside. 


HONORARY  LOCAL  SECRETARY. 

The  following  gentleman  has  been  appointed 
Honorary  Secretary  for  Mirfield  and  the  neigh* 
bouring  district  ^^ 

Charles  Wheatley,  Esq.,  Mirfield. 


MEN  AND  MANUFACTURES. 

By  W.  Bbidoes  Adams. 

I  have  carefully  read  Mr.  Chadwick's  address  to  the 
Philanthropic  Society  at  Brussels,  on  the  question  of 
labour  and  machinery,  and  It  seems  to  me  that  his  poli- 
tical economy,  though  true  as  far  as  it  goes,  with  respect 
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to  machinery  bettering  the  condition  of  the  workman, 
aa  well  as  general  humanity,  yet  by  no  means  takes  in 
the  whole  scope  of  the  question.  It  is  rather  a  special 
pleading  in  favour  of  special  Lancashire  cotton-spinning, 
dating — so  says  Mr.  Chadwick,  from  Mr.  John  Kennedy, 
and  not  from  Arkwright — ^than  a  question  how  thecotton 
"Wttnts  of  the  British  Empire  may  be  best  supplied  with 
the  greatest  happiness  to  the  greatest  number. 

It  is  quite  true  that  our  first  cotton  came  from  India, 
ready  webbed  for  making  into  garments,  and  that  the 
Ubour  of  India  being  beaten  by  steam  labour  in  England, 
aixe  cotton  was  brought  raw,  spun  and  woven  in  Liuica- 
diire,  and  carried-  back  in  webs  of  long  cloth  and  other, 
to  undersell  the  native  manufacturers  in  the  Indian 
market.  And  L<ancashire  spinners  and  weavers,  native 
and  imported  from  Scotland  and  Ireland,  did  earn  greatly 
increased  wages  during  the  period  of  European  wars, 
snd  the  English  government  took  great  pains  to  prevent  the 
exportation  of  machinery,  in  order  to  keep  other  countries 
tril3utary  and  subsidiary  to  Great  Britain.  But  their 
pains  were  unsuccessful,  and  cotton  mills  gi*ew  up  in 
France  and  Spain,  Germany,  Italy,  America,  and  else- 
where. In  many  of  these  countries  people  were  willing 
to  work  for  such  small  wages  that  the  English  manufac- 
turer was  cut  out,  and  where  the  small  rate  of  wages  did 
not  balance  other  disadvantages  in  machinery,  or  where, 
with  equal  machinery,  as  in  the  United  States,  wages 
were  high,  the  goveniments  of  those  countries  eked  the 
matt4er  out  with  prohibitory  duties. 

Not  wishing  to- battle  this  in  the  first  instance  by  im- 
proved machinery,  the  English  manufacturers  sought  to 
cut  down  wages,  which  would  bear  reduction.  This 
not  sufficing,  the  power-loom  was  brought  in,  and  the 
Luddite  riots  and  frame-breaking  were  a  dear  proof  that 
the  workpeople  did  undergo  suffering  for  a  time.  They 
had  been  taught  a  trade  which  they  could  not  change  for 
another,  and  m  their  rude  way  they  maintained  a  struggle 
for  employment,  by  which  must  be  understood  wages  and 
food.  No  special  pleading  can  get  rid  of  this  broaid  fact, 
even  though  we  know  that  the  "  greatest  happiness"  prin- 
ciple' demanded  the  sacrifice  of  the  minority  to  the 
majority.  It  was  an  evil  to  the  sufiferers,  though  a 
necessary  evil. 

In  short,  a  great  exotic  business  had  been  created  in 
Lancashire,  in  which  nominally  free  people  became  slaves 
of  the  mill,  as  much  as  black  men  were  slaves  of  the 
sugar-cane.  A  giant  capital  had  been  put  into  machines 
and  mills,  and  vested  interests  created,  which  constantly 
sought  to  import,  and  cheapen,  and  educate  labour.  And, 
though  humane  manufacturers  existed,  there  were 
abundance  also  of  hard  taskmasters  rising  from  the  ranks, 
fiimiliar  with  every  screwing  process,  and  not  more 
humane  than  West  India  planters,  whose  commercial 
hxiom  was,  *  *  better  to  buy  than  breed."  The  Lancashire 
masters  needed  not  to  breed.  That  was  done  for  them 
in  Ireland  and  elsewhere,  as  well  as  by  their  own  work- 
people. But,  wherever  bred,  there  can  be  no  doubt  of 
ope  fact,  that  spinners  and  weavers  were  either  bom  or 
bred  a  distinct  class  from  the  general  mass  of  British 
people,  who  gained  their  living  by  athletic  and  open-air 
labour.  They  are  lower  in  stature,  paler  in  complexion, 
moi»  delicate  in  nervous  organisation.  And,  notwith- 
standing, they  require  more  and  more  stimulating  food 
than  open  air  workers — probably  for  want  of  assimilating 
stimulus  in  the  atmosphere  in  which  they  work.  The 
atmosphere  of  the  cotton-mill  is  far  from  being  as  pure  as 
the  open  air,  and  it  is  essential  to  cotton  manufacture,  at 
least  in  the  present  state  of  our  manufacturing  knowledge, 
to  work  in  a  heated  atmosphere.  In  short,  to  work  a 
cotton-mill  in  Lancashire,  which  is  a  cold  and  moist 
climate,  we  must  create  a  race  and  an  artificial  climate 
analogous  to  those  of  Eastern  India.  It  is  ^uite  true 
that  amongst  the  people  of  Great  Britain  and  its  immi- 
grants, we  have  many  people  of  this  class,  es]^cially  in 
Ireland — the  tliin-fingered  class,  adapted  to  artistical  em- 
ployments, but  they  do  not  belong  to  the  soil  or  climate ; 


they  tend  to  disappear  continually ;  their  lives  are  shorter,, 
and,  as  a  matter  of  commercial  economv,  it  is  not  desira- 
ble to  "  raise,"  as  the  Americans  call  it,  a  short-lived 
people.  The  capital  invested  to  grow  them  up  to  twenty- 
one  years  of  age  is  sunk  for  a  shorter  period  of  fructifica- 
tion, and  consequently  at  a  higher  rate  of  interest.  If 
we  could  only  obtain  our  clothing  by  the  process  of  keep- 
ing up  an  artificial  weakly  class,  we  might  then  come  to 
study  the  question,  whether  natural  materials  are  not 
best  adapted  to  the  country  where  they  are  produced,  as 
furs  at  the  North  Pole,  wool  in  the  temperate  dimates,. 
and  cotton  towards  the  Equator.  But  tne  manufacture 
of  cotton  clothing  is  not  necessarily  confined  to  Lanca- 
shire, any  more  than  woollen  dothing  is  ccmfined  to 
Yorkshire ;  and  it  seems  reasonable  that  the  manufacture 
should  go  where  soil  and  dimate  are  favourable ;  wher& 
the  people  are  indigenous,  and  not  exotics,  and  the  ma- 
terial is  produced  and  can  be  produced  in  any  quantities. 
To  brin^  cotton,  raw,  from  America,  work  it  up  in 
Lancashire  by  exotic  workmen,  and  sell  it  in  India,  is 
certainly  a  leas  economical  process  than  to  grow  it  in 
India,  work  it  in  India  bv  natives,  and  consume  it  in 
India  by  the  general  population  there  and  elsewhere. 

Ecunomically,  Lancasnire  labours  under  a  disadvantage 
as  comfMired  with  India.  Lancashire  cannot  grow  cotton 
— India  can,  and,  it  is  said,  as  fine  as  the  American. 
Lancashire  cannot  grow  men  and  women,  for  if  she 
ceased  to  import  them  they  would  disappear  in  a  few 
generations,  i.e.,  men  and  women  fit  for  cotton  working. 
India  has  grown  this  class  of  population  for  ages— they 
are  indigenous,  and  will  go  on  as  lon^  as  the  climate 
continues  the  same.  Indigenous  Indian  workers  are 
cheaper  than  exotic  Lancashire  workers,  for  thev  require 
less  and  cheaper  food.  The  warmth  produced  by  burn- 
ing carbon  in  the  lungs  of  the  Lancashire  exotic,  exists 
abundantly  in  the  Indian  atmosphere.  What  advantage, 
therefore,  is  there  in  keeping  up  an  exotic  race  of  British 
subjects  to  spin  and  weave  cotton  in  Lancashire,  while 
indigenous  British  subjects  to  any  amount  exist  in  India, 
better  fitted  for  the  work,  and  who,  by  reason  of  the 
dimate,  can  live  on  one-fourth  the  wages. 

Mr.  Chadwick  asserts  that  '*  Lancashire  has  less  to  fear 
than  ever  from  the  low  priced  and  unrestricted  labour  and 
long  hours  of  thecotton  manufacturers  of  other  countries ; " 
and  that  in  Austria  thirteen-and-a-half-hours  does  not 
get  more  produce  turned  ofif  than  ten-and-a-half  hours  in 
Slanchester.  Ver^  possible.  But  I  doubt  the  fact,  with 
equal  machinery  in  both  cases.  Long  habit  has  made 
machine  improvement  in  Lancashire  a  day-by-day  pro- 
cess; and  there  is  little  doubt  that  it  is  to  thisVact  of  the 
indigenous  skill  of  Lancashire  in  metal-working  and 
machine  inventing,  that  the  advantages  are  owing  rather 
than  to  the  workers  of  the  machines.  Year  by  year,  as 
profits  get  wire-drawn,  so  goes  on  invention  to  balance  it, 
Lancaihire  excds  India  because  she  has  machines  and 
inventors  as  well  as  educated  workmen.  But  if  India 
had  the  machines  and  inventors,  with  the  workers  of  the 
machines  at  one-fourth  the  wages  of  Lancashire,  the 
freight  from  India  would  not  be  an  impediment  to  pre- 
vent British  subjects  in  India  from  beating  British  sub- 
jects in  Lancashire  out  of  the  home  market  i^ith  cotton 
webs. 

And  this  must  eventually  come  to  pass.  The  opening 
up  the  country  by  railways  will  stimulate  the  growth  of 
cotton.  The  growth  of  cotton  will  in  time  lead  to  the  im- 

5 ort  of  machinery  from  Lancashire  into  the  Nerbudda 
istricts,  where  coal  and  iron  abound,  and  where  cotton 
also  will  abound.  The  madiinery  of  cotton  mills  is  pre- 
dsely  the  kind  of  machinery  which  Indian  handicrafts- 
men— Bword-cutlen  and  others — will  know  how  to  repair; 
and  by  quicker  or  slower  process  cotton-spinners  and 
weavers  will  decrease  in  Lancashire,  and  machine-makers, 
will  increase  with  indigenous  energy,  while  in  India 
cotton-spinners  and  weavers  will  grow  and  multiply. 
Production  will  thus  be  greatly  increased  and  art  lessened. 
And  the  Indian  staple  of  manhood  and  womanhood 
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will  not  be  deteriorated,  bat  improved,  by  ooDBtant  in- 
crease of  better  work.  And  Lancadiire  people,  chang- 
mg  from  the  ootton  milbi  to  the  forge  and  metal  working, 
will  betake  themaelveSi  the  men  to  work  and  the  women 
to  the  domestic  cares  of  their  families,  with  a  much 
lai^r  sphere  of  happiness  than  in  the  present  prooesws, 
wherein  men,  women,  and  children  work  in  the  mill  to- 
gether, guiltless  of  all  knowledge  of  the  domestic  arts, 
knowing  nothing  but  how  to  spin  and  weave  cotton,  and 
in  short  times  wearing  raggea  garments  from  absolute 
ignorance  of  the  knowledge  h<ow  to  mend  them. 

And  not  the  least  amongst  the  advantages  will  be  the 
increase  in  the  numbers  of  a  fine  physical  race  of  men, 
fitted  to  do  battle  for  freedom,  if  need  be,  against  theoon- 
tineotal  chattels  of  centralisation,  a  process  that  makes 
and  protects  grown  children  but  not  men.  I  like  not 
the  condition  of  humanity  similar  to  that  of  elder 
Tbebea.  the  glory  of  which  rose  and  set  with  Epaminondas 
and  Pelopedafi.  A  central  Solon,  doing  all  things  for  his 
people,  and  leaving  nothing  to  be  done  by  themselves, 
would  put  them  into  the  exact  condition  to  be  undone  by 
a  t>Tant  or  a  fool — a  Nicholas  or  a  Bomba.  Municipality 
may  induce  much  folly,  much  roguery ;  but  wisdom  and 
honesty  may  also  exist  in  sample  and  in  competition. 
But,  alas,  for  the  centralisation  that  can  only  set  forth 
one  example,  and  that  a  bad  one. 

Let  us,  however,  have  no  misunderstanding.  I  do  not 
wish  or  propose  that  our  whole  people  should  consist  of 
fair-haired  and  blue-eyed  giants.  No  truth  is  more 
certain  than  that  all  human  beings  are  bom  with  peculiar 
aptitudes,  all  useful  if  applied  to  fittinc  purposes,  and 
wmetimes  very  mischievous  if  misapplied.  Tne  brawny 
Saxon  tills  tlie  sround,  and  drains  the  bog,  and  hmlOB 
the  house,  .the  £op,  and  the  steam-engine,  and  the  road 
and  railway  ;  he  makes  the  rough  places  smooth  on  the 
land,  and  fWrows  the  tracks  of  ocean  with  his  great 
broarl  business-like  hand,  that  wields  the  spade,  and  the 
axe,  and  the  hanuner,  and  holds  the  tiller  and  wheel 
with  a  grip  like  that  of  a  vice.  But  the  more  delicatdy 
organised  Celt,  with  nerves  like  lute-strings  and  not  like 
cart-ropes,  gives  us  the  poetry  of  life,— >music,  painting, 
Kidpture,  architecture,  and  the  infinite  variety  of  things 
cognate  to  them .  Wi  thout  the  Saxon  navvies,  we  might 
perchance  huild  temples,  but  we  should  dwdl  in  wigwams 
and  bothies.  Without  the  Celt,  we  should  dwell  in  barns, 
guiltless  of  all  art  save  that  of  the  beaver-made  con- 
st niction.  The  Saxon  element  conquers  and  ff'ovems ;  the 
Celtic  element  adorns ;  and  therefore  is  it  that  France,  in- 
digenously a  Celt  producing  countiy,  sometimes  makes 
colonies  with  ornamental  appliances  but  no  substincture. 
Lacking  the  instincts  of  government  to  follow  up  the 
conquest  of  enthusiasm,  there  is  no  permanence,  and 
therefore  Canada  and  other' colonies  tall  into  English 
hands ;  and  thus,  if  the  genius  of  disorder  for  any  length 
of  time  plunges  France  into  trouble,  her  colony  of 
Algiers,  left  to  itself,  may  again  become  a  nest  of  pirates 
and  a  pest  to  the  Mediterranean,  in  which  case  it  will 
have  to  be  conquered  and  governed  by  England  and  her 
ocean  police,  and  what  can  be  made  to  grow  out  of  it 
accordmg  to  its  natural  capabilities  will  then  be  seen. 

The  union  of  Saxon  and  Celt,  or  other  cognate  races, 
with  climate  and  soil  superadded,  makes  Englishmen,  ^pro- 
bably  as  Rome  of  old  was  made  by  constant  provincial 
Aggregation  and  absorption.  But  this  union  will  not 
make  cotton  spinners  and  weavers  such  as  are  desired  by 
Lancashire  mill-owners.  Physical  strength  is  clearly  in 
small  demand,  else,  why  resort  to  shoals  of  women  and 
children.  Quiet,  gentle,  docile  people,  partaking  more 
of  the  nature  of  women  than  of  men,  indisposed  to  riot 
or  rebel,  obedient  as  the  machine  to  the  hand  of  the  en- 
gineer, soft  and  silky  as  the  cotton  they  help  to  form 
into  threads  and  webs,  are  the  mill-owners'  human  staple. 

We  can,  doubtless,  produce  and  mould  such  people, 
and  by  following  the  farmers'  examples,  do  it  more  eflfec- 
tiially  than  has  yet  been  done,  by  selecting  the  stock, 
instead  of  taking  it  at  random. '  We.  might  even  do 


something  to  make  them  longer-lived,  by  expending 
more  coal,  and  driving  currents  of  warmed  air  through 
the  mills,  and  taking  thought  for  healthy  dw^ings  for 
them  when  they  leave  the  mill  to  sleep  or  eat.  &t  in 
a  Lancashire  climate  they  must  work  in  enclosure.  God's 
own  wind  cannot  play  upon  them,  laden  with  all  the 
health-giving  influences  of  nature,  and  they  will  be 
etiolated  and  monotonous — ^they  will  not  be  a  people  of 
joyous  temperament,  findinff  pleasure  in  mere  vitality, 
the  mere  act  of  living.  The  incessant  drowsy  hum  of 
wheels  will  infallibly  check  exuberant  impulses,  will  act 
as  a  ''governor*'  on  their  nerves,  till  they  become  as  a 
part  of  the  machine  they  tend.  They  are  artificial  beings^ 
and  not  humanity  in  its  whole  sense. 

Mr.  Chadwick  says,  **  moral  character  and  trust- 
worthiness must  now  be  sought  to  work  valuable 
nuichines.'*  Quite  true ;  but  a  very  low  order  of  clock- 
work morals  and  regularity,  compatible  with  **  doing  no 
wrong,"  and  also  compatible  with  the  exercise  of  no 
virtue  in  the  high  sense.  Morals,  in  mere  abstract 
political  economy,  have  reference  chiefly  to  absence  of 
waste  and  absence  of  thieving.  A  man  in  whose  mind 
there  never  sprung  up  a  single  impulsive  generous  emo- 
tion, a  mere  dull  duty  giinder,  to  look  upon  whom  is  an 
opiate,  reckons  in  mere  politico-economical  logic  aa 
highly  as  the  man  whose  soul  is  cast  in  heroic  mould. 

It  is  still  a  world  of  strife ;  and  in  a  wider  political 
economy,  the  hero  still  counts  for  much.  He  is  the 
assurer  of  the  worker — the  guarantee,  that  the  wealth  of 
the  worker  shall  not  be  taken  away  hy  fierce  tribes  of 
barbarians  lurking  in  civilised  garbs.  He  is  the  upholder 
of  that  freedom  which  alone  induces  profitable  work,  and 
the  absence  of  which  may  account  for  the  lessened  result 
of  overtime  labour.  The  turn-outs  and  strikes,  viewed 
from  this  aspect,  are  not  altogether  losses,  but  wholesome 
stimuli  as  well,  and  we  can  conceive  a  state  of  things  in 
which  docile  people  might  be  kept  b^  shrewd,  calculating 
(and  not  cruel)  masters  in  a  condition  to  give  the  maxi- 
mum of  production,  without  any  exertion  of  energy 
tending  to  raise  them  from  the  ranks, — ^nomina.llv  free 
men,  as  the  dog  or  cat  is  free,  but  under  the  necessity  of 
seeking  a  master  for  daily  rations,  without  any  choice 
between  one  master  and  another,  all  in  dead  level,  and 
a  universal  equality  of  rations.  1  should  certainly  not 
covet  to  be  either  master  or  man  in  such  a  community. 

In  a  large  political  economy,  then,  the  question  must 
occur,  as  to  what  are,  not  merely  the  possible  employ- 
ments, but  what  are  the  best  employments  for  a  nation 
having  regard  to  the  attainment  of  a  generally  elevated 
manhood,  and  what  are  the  trades  which  should  be  dis- 
countenanced.   If  it  could  be  proved  that  any  particular 
trade  tended  to  make  the  particular  employers  wealthy, 
and  to  spread  a  damaging  pauperism  over  the  commu- 
nity, it  would  be  quite  as  competent  for  the  State  to  pro- 
hibit such  trades,  as  it  does  the  kidnapping  of  girls  for 
infamous  purposes.    Without,  therefore,  disputing  the- 
advantages  that  have  economically  accrued  to  England 
by  a  long  monopoly  of  the  trade  of  spinning  and  weaving 
ootton,  the  question  now  is,  whether  it  is  worth  while- 
cultivating  a  mere  competitive  trade  with  low-priced 
labour,  at  the  cost  of  breeding  and  increasing  a  race- 
physically  inferior  in  general  humanity  to  what  might  be 
kept  up  by  adhering  to  more  indiffenous  employmente,. 
the  more  especially  when  we  have  in  India  men  without 
limit,  the  natural  growth  of  a  soil  anddimato  peculiarly- 
adapted  to  the  spinning  and  weaving  of  cotton ;  and  the- 
more  especially,  when  all  Lancashire  may  ultimately  he- 
employed  in  producing  the  machinery  for  cotton-spin- 
ning, just  as  Switzerland  produces  watches. 

I  am  not  proposing  to  pull  down  Lancashire  ootion- 
mills,  but  simply  pointing  out  that  a  time  is  nearer  at 
hand  than  is  generaUy  supposed,  when  the  exotic  trade 
originally  imported  from  ludia  to  Lancashire,  and  pro- 
tected by  circumstances  for  a  long  period  of  years,  must,  by 
force  of  natural  circumstances,  again  return  to  India;  and 
that,  so  far  from  this  being  a  cause  of  regret,  it  should  be  a 
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caus0  of  rejoicing,  for  it  will  improve  the  general  stople 
of  humanity  in  England,  and  render  every  human  body 
and  mind  therein  the  recipient  of  a  larger  amount  of 
comfort  and  happiness.  I  should  like  to  see  the  time 
when  every  man  in  England  could  be  a  soldier,  perfect 
at  all  points— not  necessarily  a  soldier,  but  practically 
able  to  bo  so  if  required,  with  a  national  motto,  '*  Nemo 
AM  impune  lacessU"  and  not  the  Scottish  thistle,  with  the 
arrogant  **Wha  daur  meiddle  wi'me?"  which  almost 
seems  a  version  of  the  Irish  invitation,  **Will  any 
jantleman  thrade  upon  me  tail," — ^but  the  wholesome 
blooming  briar  rose,  beautiful  to  eye  and  nostril,  ^^et 
drawing  blood  sharply  from  the  rifling  hand  seeking 
nidely  to  rob  its  blossoms. 

While  writing  the  above,  Mr.  Chadwick's  phrase,  **  It 
was  an  aphorism  of  the  father  of  the  cotton  manufacture 
in  England,  Mr.  John  Kennedy,  of  Ard wick-hall,  lately 
decea^,"  has  been  puzzling  roe,  for  I  have  always  un- 
derstood that  there  were  two  fathers :  Arkwright,  who 
invented  the  "  throstle,"  and  Crompton,  who  afterwards 
invented  the  ♦•  mule."  T^ere  was  a  Mr.  John  Kennedy, 
a  worthy,  painstaking  Scot,  who  wrote  a  book,  after 
making  a  large  fortune;  and  he  states  in  that  book,  "  I 
came  from  Scotland  as  a  mechanic,  barefoot,  iolearncoUon 
spinning  in  Manchester,"  or  words  to  that  effect,  but  I 
shall  have  the  book  shortly,  and  will  quote  more  accu- 
rately. 

Now,  this  Mr.  John  Kennedy  was  a  manly-minded 
man,  without  vulgar  pride,  who  was  utterly  above  the 
meanness  of  seeking  to  appropriate  other  men's  reputa- 
tion. He  possessed  portraits  of  all  the  chiefs  and  leaders 
in  cotton,  and  descanted  on  them  from  time  to  time 
without  hinting  at  any  peculiar  merit  in  himself.  Now, 
is  this  the  same  Mr.  John  Kennedy  alluded  to  by  Mr. 
Chadwick  ?  If  it  be,  this  looseness  of  statement  in  a 
paper  of  statistics  gives  an  apocryphal  air  to  the  whole, 
rerhaps  Mr.  Chadwick  will  give  us  a  short  biographical 
notice  of  the  Mr.  John  Kenn^y  he  alludes  to,  as  a  ques- 
tion of  historical  accuracy,  to  put  hi?  paper  on  a  proper 
footing. 

I  shall  be  glad  if  the  editor  will  forward  a  copy  of  this 
to  the .  i/ontteur,  in  which  Mr.  Chadwick's  paper  was 
published.  It  is  a  subject  which  can  hardly  be  too  much 
discussed,  and  the  acute  French  intellect  will  readily  un- 
derstand that  man  in* the  abstract  is  not  a  mere  politico- 
economical  syllogism,  to  be  reasoned  upon  after  the 
farmer  fashion,  sacrificing  aU  other  ovine  qualities  to  the 
one  consideration  of  producing  good  mutton— or  cotton. 


Imperial  Printing  Office,  it  may  be  useful  to  learn  that 
an  abridged  resum^e  of  M.  Le  Play's  System  of  Research 
has  just  been  published,  in  the  form  of  an  octavo  pamphlet, 
by  M.  Augustin  Cochin,  the  eminent  French  philan- 
thropist. 

In  pursuance  of  a  report  drawn  up  by  M.  Dupin,  the 
FrencQ  Academy  has  awarded  to  M.  Le  Play  the  Mon- 
tyon  Prize  for  185o,  with  an  invitation  to  continue  hia 
statistical  investigations ;  and  in  furtherance  of  these,  a 
special  society  luis  just  been  formed,  under  Imperial 
sanction,  of  which  M.  Le  Play  himself  has  consented  to 
become  honorary  secretary'. 

One  of  its  purposes  is  to  grant  pecuniary  rewards  to 
persons  in  France  and  other  countnes,  who  may  send  in 
essays  on  the  local  condition  of  the  working  classes, 
framed  in  accordance  with  the  directions  contained  in 
the  Society's  statutes.  Of  these,  copies  have  been  de- 
posited for  in8))ection  at  the  offices  of  the  Society  of  Arts, 
Adelphi,  and  of  tiie  Statistical  Society,  St.  James'a-Fquare. 


THE  WELLINGTON  MONUMENT  IN 
GUILDHALL. 

This  monument  has  just  been  erected.  The  finishing^ 
touches,  however,  have  not  yet  been  given.  It  consists 
of  a  group  of  three  colossal  figures,  representing  the  Duke 
between  peace  and  war,  and  a  relievo,  introduced  below, 
of  the  Battle  of  Waterloo.  It  contains  about  20  tons  of 
white  Italian  marble,  and  has  been  executed  in  two  years, 
at  a  cost  to  the  City  of  £5,000.  Mr.  Bell,  from  whose 
studio  it  proceeds,  was  on  the  Council  of  the  Society  of 
Arts  during  the  two  years  prior  to  the  Exhibition  of  1851, 
when  that  scheme  was  agitating.  At  the  request  of  the 
Society  he  also  prepared  its  manuals  of  freehand  outline,, 
and  he  is  now  one  of  its  Board  of  Examiners. 


THE  WORKING  CLASSES  OF  EUROPE. 

As  the  pages  of  the  Jowmal  contained,  some  months 
since,  an  analysis  of  a  volume  on  the  condition  of  the 
Working  Classes  of  Europe,  published  last  year  at  Paris, 
by  M.  Le  Play,  Councillor  of  State,  under  the  title  of 
**  Ltt  OuvHerB  Huropiau"  it  may  be  interesting  to  the 
members  to  know  a  few  particulars  concerning  the  success 
of  that  publication,  probably  the  most  complete  ever 
brought  out  on  this  branch  of  social  economy  so  mtimately 
connected  with  the  advancement  of  manufacturing  and 
commercial  industry*. 

It  is  a  fact  not  easily  tobe  accounted  for,  that  in  England , 
'  where  the  importance  of  the  subject  is  generally  so  well  ap- 
preciated, M.  Le  Play's  work  has  excited  comparatively 
little  attention.  In  Fa  n  ce,  the  sale  of  the  work  has  faV 
exceeded  the  expectation  of  its  author,  and  more  than  200 
copies  have  been  dispoaedof  in  other  continental  countries, 
to  say  pothiog  of  orders  received  from  more  distant  parts 
of  the  world,  whilst  the  bookseller,  Mr.  Jeffs,  of  Burlington- 
arcade,  the  appointed  agent  for  this  country,  has  scarcely 
an  order  to  report. 

To  those  persons  who  may  have  been  rather  deterred 
by  the  size  of  the  volume  than  attracted  by  the  typo- 
graphical perfection  with  which  it  has  been  got  up  at  the 


A  NEW  CYPHER. 

• 

The  Secretary  has  received  the  following  specimen  of 
a  cypher,  invented  by  Mr.  N.  G.  Wilkins,  of  27,  St. 
Peter's-road,  Mile-end,  who  desires  the  opinion  of  those 
versed  in  such  matters  as  to  its  merits  :— 

280  R  112  A  25  Y 

The  inventor  states  that  the  above  is  a  short  disserta- 
tion (about  100  words)  on  the  subject  of  the  cypher;  that 
it  was  written  in  about  ten  minutes,  and  with  the  aid  of 
the  key  may  be  translated  in  about  six  minutes,  though 
he  considers  it  impossible  to  decypher  it  without  such 
assistance. 


«( 


f  0mt  drntsiffsviimt. 


BESSEMER  IRON. . 

Sib,— When  I  wrote  my  remarks  on  the  subject  of  the 
Bessemer  Process,"  which  appeared  in  your  Journal  of 
the  31st  ult.,  I  thought  I  had  expressed  myself  clearly, 
candidly,  and  temperately,  but  it  appears  voor  corres- 
pondent Mr.  H.  W.  Reveley  has  strangely  misunderstood 
me,  and  he  does  not  hesitate  to  impute  motives,  both  to 
myself  and  to  manufacturers  generally,  which  ought  to 
be  disclaimed  as  being  unworthy  of  the  present  time. 

I  am  sure  it  is  not  true,  that  either  the  leading  practi- 
cal men,  or  the  manufiukurers  generally  of  this  great 
country,  which  derives  its  foremost  position  tnm  its  zeal 
for  improvements,  both  in  the  arts  and  sciences,  have, 
as  he  asserts,  "  a  d$ep-rooUd  antipathy  to  aU  elumge9  ;**  nor 
is  it  correct  that  they  are  influenced  by  such  unworthy 
motives  as  to  combine  to  defeat  any  man's  improvement, 
because  such  individual  may  have  secured  it  to  him- 
self by  patent ;  much  less  is  it  possible  that  the  iron 
trade  bould  abstain  from  adopting,  even  at  a  great  cost, 
(however  disposed  to  do  so,  as  has  been  imputed  to  them,) 
any  mode  in  making  iron  or  steel  which  would  produc 
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a  sAving  of  40s.  per  ton,  as  it  was  asserted  by  IMr. 
Bessemer  would  be  the  result  of  introducing  his  process. 
That  which  all  manufacturers  who  know  their  business 
oppose,  is  the  dictation  of  men  who,  being  mere  theorists 
and  experimentalists,  have  the  assurance  to  tr^-  to  teach 
those  wliose  whole  attention  has  been  directed  to  acquire 
a  knowledge  of  their  own  business, — tcachcre  whose  con- 
fidence in  asaertion  is  greatly  pro  rata  with  their  igno- 
rance. Imagining  themselves  to  have  something  new, 
and  something  exoeUent,  but  ver>i>artiallv  understanding 
the  true  nature  of  what  they  may  be  dealing  with,  they 
jump  to  conclusions  which  the  more  experienced  i-eadily 
see  to  be  erroneous ;  and,  prompted  by  men  more  ignorant 
than  themselves,  they  do  not  hesitate  to  condemn  those 
of  whose  judgment  and  knowledge  their  own  is  but  a 
hare  reflex  at  the  best,  and  generally  so  imperfect  as 
only  to  distort,  nay,  not  unfrequently  to  imperil,  the 
truth.  ^         ^  tr-     f 

My  friend  Mr.  Hall,  whose  B.B.H.  iron  is  known  everj-- 
where  as  superior,  and  whose  make  caimot  be  less  than 
1.000  tons  per  week,  has  offered  to  give  a  large  sum  for 
Sir.  Itessemer  to  distribute  among  the  public  charities,  if 
he  will  either  excel  him  in  quality  or  economy,  and  has 
also  offered  every  facility  for  Mr.  Bessemer  to  apply  his 
process  at  the  Bloomfield  works,  a  challenge  as  fair  as 
Mr.  Reveley  could  desire ;  but  a  life-time  of  experience  has 
already  shown  Mr.  Hall  all  that  Mr.  Bessemer  has  done, 
and  much  more  than  he  has  yet  produced. 

Away,  then,  with  the  notion  that  the  ironmasters  are 
luiwilliug  to  adopt  improvements ;  nay,  it  is  essential  to 
their  existence  to  encourage  them ;  and  the  fact  that  so 
many  came  from  all  parts  to  see,  at  Baxter-house,  3Ir. 
Bessemer's  experiments,  proves  how  ready  .they  are  to  ex- 
amme  every  attempt  towards  improvement,  but  which  is 
Im  this  quarter  at  least)  yet  to  come,  as  I  said  in  my 
last.  "  from  aomething  still  unspecified." 

Having  satisfied  Mr.  Keveley,  I  trust,  on  this  head,  I 
will  now  simply  again  put  forward  Mr.  Bessemer's  pro- 
poal  as  it  was  given  to  me :— **  That  his  process  was  to 
make  malleable  iron  of  pure  quality  direct  from  the  pig, 
iw  to  save  the  forge  proeeu,  by  enabling  the  manufacturer 
to  roll  the  ingot  or  product  of  his  furnace  at  once  into 
ihe  bar,  or  rail,  or  plate,  as  required."  Thus,  a  saving  of 
408.  per  ton  ivas  to  be  achieved,  and  not  only  so,  but  the 
quality  was  to  be  more  equal  and  pure  than  is  attained 
oy  any  mode  of  operation  previously  known  or  at  present 
practised.  *^ 

By  putting  aside  the  whole  foi^ge  process,  viz.,  the 
Dccessarj'  fuel  and  use  of  the  puddling  furnace,  the 
shingling,  rolling  in  the  forge,  and  piling  for  the  mill,  no 
doubt  such  saving  would  accrue;  therefore,  any  such  pro- 
position could  not  possibly  be  overlooked  by  the  trade, 
a<  eveiy  individual  interest  would  be  involved,  and 
necessitate  its  universal  adoption,  if  only  once  introduced. 
But  none  of  these,  however,  have  yet  been  set  aside,  as 
insuperable  objections  are  discovered  and  noted  by  the 
ironmasters  in  the  proposed  plan ;  indeed,  on  examination, 
H  will  prove  to  be  more  uncertain  and  more  expensive 
than  the  method  in  common  use. 

Mr.  Bessemer  has  done  nothing  more  than  is  the  re- 

k  ^^  ^^-  ^rtien's  patent,  and  it  is  questionable 
whether  the  process  of  the  Utter  can  be  used  with  ad- 
vantage ;  while  it  is  less  pretentious,  as  it  does  not  attempt 
to  do  away  with  the  forge  procen,  but  only  to  purify  and 
economise  in  a  moderate  degree. 

I  could  give  a  full  deUil  of  the  oidinary  process  of 
manufacture,  and  point  out  where  the  difficulties  of  these 
inventions  must  arise,  but  it  would  be  too  extended  for 
jmcre  totter,  as  it  would  embrace  so  many  points  of  in- 
west,  that,  to  do  it  justice,  it  should  rather  take  the 
lorm  of  a  paper  for  your  Society,  thw  appear  amone 
your  correspondence.  * 


I  am,  &c., 

THOMAS  M.  GLADSTONE. 
H,  ^BftiB  fUarf,  Nor.  ii,  18»6. 


WROUGHT  IRON. 
Sir, — The  various  processes  now  under  discussion  for 
the  conversion  of  crude  cast  iron,  are  all,  without  excep- 
tion, a  revival  of  the  Catalan  forge  under  different  cir- 
cumstances and  adaptations,  and  it  may  not  be  perhaps 
without  its  use  to  give  a  short  account  of  that  ancient 
and  still  practised  method  of  producing  bar  iron,  as  well 
as  to  show  at  the  same  time  the  identity  of  the  processes 
both  old  and  new. 

The  Catalan  forge  is  merely  a  common  smith's  hearth 
on  a  ver>'  extensive  scale,  furnished  with  a  powerful 
water-bla8t  of  not  much  less  than  14  lbs.  to  the  inch. 
The  blast  is  produced  by  two  or  more  old-fashioned 
blowing  trunks,  simply  set  in  action  bv  a  fall  of  water 
from  20  to  80  feet  in  height.  The  hearth  of  the  forge 
is  very  long,  with  a  pool  or  basin  immediately  under  tho 
blast,  and  the  tuyere,  or  nozzle,  points  downwards  tothe 
centre  of  the  basin,  at  an  angle  of  about  46*^. 

A  lai^ge  quantity  of  chegnut  wood  charcoal  is  piled 
upon  the  hearth  from  end  to  end,  and  supposing  the  fuel 
ignited,  the  ore,  as  it  comes  from  the  mine,  about  three- 
or  four  bushels  at  a  time,  is  tlirown  on  at  the  further 
end,  in  order  to  be  gradually  roasted  as  it  is  slowly  stirred' 
onwards  to  the  more  heated  portion  of  the  fuel,  where  it 
ultimately  falls  into  the  basin  in  the  form  of  fluid  cast- 
iron.    After  the  lapse  of  ten  or  fifteen  minutes,  occupied 
by  the  fireman  in  stiiring  the  melted  mass  with  a  long 
iron  bar,  it  becomes  converted,  by  the  combination  of  an 
intense  hollow  fire  with  the  powerful  water-blast,  into  a 
rough  ingot  or  ball  of  malleable  iron,  which  is  hooked  , 
out  and  slipped  under  the  water  hammer,  where  it  is 
drawn  into  commercial  bar  iron.    No  flux  whatever  ia 
used  with  the  ore,  but  water  is  abundantly  sprinkled  over 
the  outside  of  the  burning  mass  of  fuel  in  order  to  pre- 
vent useless  combustion  and  concentrate  the  heat  where 
most  wanted.     For  finer  descriptions  of  bar,  the  first 
make  is*  faggoted  as  usual,  and  again  drawn  out  until  it 
has  acquired  its  ultimate  state  of  touglwess  and  tenacity. 
Who  cannot  see  the  identity  of  the  action  of  the  Cata- 
lan forge  with  the  puddling  and  finery  processes,  as  well 
as  with  those  of  Bessemer  and  Martien?    In  the  old 
method  the  smelting,  puddling,  and  fineiy  operations 
are  all  performed  at  one  and  the  same  time,  as  well  as 
continuously,  as  fresh  ore  and  fuel  are  added  as  fast  a» 
they  are  removed  or  consumed,  so  as  to  lose  neither  time 
nor  heat ;  and  though  the  operations  may  appear  to  be  on 
a  small  scale,  as  they  are  continued  day  and  night  with- 
out cessation,  the  produce  is  large,  and  direct  from  ihe 
ore  without  further  manipulation. 

In  Bessemer's  and  Martien's  processes,  the  blast  is  up- 
wards ;  in  the  Catalan  forge«  downwards ;  but  the  result 
is  the  same,  for  the  water  blast  is  sufficiently  powerful  to 
penetrate  the  melted  and  well-stirred  mass,  and  to  con- 
vert it  from  crude  cast-iron  into  malleable  bar. 

I  am  not  prepared  to  speak  as  to  the  relative  economy 
ofthe  Catalan  proce8s,butmay  observe  thatitrequiresaverf 
small  capital  to  set  up,  beyond  the  necessaiy  water  power. 
In  regard  to  the  properties  of  the  water  blast,  I  can 
state  from  the  experience  I  have  had  of  two  high 
smelting  fumaoes  in  the  same  works,  and  under  simi&r 
circumstances,  with  the  exception  of  one  being  worked 
by  the  water  blast,  while  the  other  was  supplied  witk 
the  dry  blast  fhnn  an  engine,  that  when  malleable  iron 
was  required,  the  pig  from  the  water  blast  was  infinitely 
superior  to  that  produced  by  the  diy  blast,  and  that 
when  fine  soft  pig  for  casting  was  wanted,  the  latter 
had  greatly  the  advantage,  but  no  sharp  castings  can 
be  made  ftom  charcoal  fiirnaces. 

The  position  of  the  tujr^res  has  also  great  inipuenoe 
on  the  auality  of  the  pig.  When  they  are  inclined 
downwards  towards  the  centre  of  the  hearth,  as  in  the 
Catalan  forge  and  water-blast  high  smelting  ftoiaces, 
white  hard  pig  is  produoed,  but  when  they  are  horizon- 
tal, soft  grey  pig  is  the  result. — I  am,  &c., 

HENRY  W.  REVELEY. 
Pooto,  Donst,  Hot.  lo,  isM. 
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AMPHIBIOUS  CARRIAGES. 

Sir,— :Mr.  liounic  having  applied  to  me  for  drawings 
of  Sir  Samuel  Bentham's  amphibious  carriages,  my  at- 
tention has  been  drawn  to  the  nayigation  of  the  smaller 
rivera  of  India,  and  I  herewith  trouble  you  with  a  copy 
of  my  letter  to  him.  1  had  also  informed  him  that 
Sir  Saumel  had  found  no  diflSculty  in  steering  the 
jointed  vessels  he  invented. 

"  A  principal  objection  to  the  navigation  of  the  lesser 
rivers  of  India,  is  that  they  are  liable  to  have  their 
course  obstructed  by  rocks  and  rapids.  It  has,  there- 
fore, occurred  to  me  that  this  difficulty  might  be  ob- 
viated by  constructing  a  short  railroad  at  such  places 
to  convey  the  boats  themselves,  without  unloading  them, 
and  resuming  navigation  when  the  rocks  and  rapids 
should  be  posfced.  it  would  be  easy  to  keep  a  supply 
of  wheels  at  each  station,  so  that  the  navigable  vessels 
ahould  not  be  encumbered  by  them,  and  the  wheels 
might  speedily  be  attached,  as  was  proved  in  the  in- 
stance of  Sir  Samuel  Bentham's  amphibious  carriage. 
No  engineering  difficulty  or  costly  works  would  be  re- 
quired for  a  kind  of  dock  at  each  station,  where  the 
boats  might  be  hauled  on  to  the  rail.  In  some  cases 
the  foroe  of  gravitation  might  be  made  available  by  the 
descending  boat  and  cargo  drawing  up  the  ascending  one." 

I  am,  &c.,  M.  S.  BENTHAM. 

28,  WUton-plaM,  10th  Noreml^er. 


STENOGRAPHIC  MACHINE. 

Sib, — ^Afl  I  am  not  aware  that  any  stenographic  or  short- 
hand machine  has  ever  been  constructed  or  invented,  the 
foUowiug  description  of  such  an  effort  may  not  be  unin- 
teresting as  a  preliminary  to  a  fuller  development  of  the 
contrivance.  The  most  essential  conditions  for  such  a 
machine,  are  quickness  and  precision ;  so  that  the  slowest 
as  well  as  quickest  speakers  shall  have,  not  only  their 
meech,  but  their  idiomatic  peculiarities  and  manner  of 
delivery  clearly  represented,  as  nearly  as  art  can  do  it. 

A  stenographic  letter  or  tjTpe  machine  will  never  ac- 
complish this,  being  of  a  mechanical  nature,  and  not 
possessing  the  expression  of  sound,  if  I  may  so  say, 
in  its  arrangement.     I  constructed  two  different  ma- 
chines on   this  principle  some   months   a^o— and  al- 
though considerable  dexterity  could  be  acquired  in  their 
manipulation,  I  did  not  think  the  plans  good  enough  for 
farther  prosecution.    I  therefore  reflected  on  the  sugges- 
tion, that  all  speech  is  the  result  of  motional  arrange- 
ment— chiefly  of  the  tongue  and  lips  ;    and  that  the 
articulation  of  different  words  required  a  corresponding 
change  in  muscular  motion.     I  naturally  concluded,  if 
access   could  be   obtained   to   these   speech-producing 
motions,  they  could,  by  mechanical  means,  be  trans- 
ferred to  paper.    This  transfer  I  partly  effected  in  the 
following  rough  way: — I  got   four  pieces    of  plane- 
tree,  one  for  the  chin,  one  for  each  lip,  and  one  for  the 
tongue.     Each  of  these  pieces  I  had  thinly  cut  and 
formed  to  suit  their  respective  ^ccs.     That  for  the 
tongue  was,  as  I  foresaw,  most  difficult  to  arrange ;  how- 
ever, I  did  arrange  it  so  as  to  produce  motion,  though  im- 
perfectly.    To  each  of  these  pieces  I  had  a  thin  piece  of 
slightly  elastic  thread  passing  round  the  head,  to  keep 
them  in  position  when  acted  on  by  the  organs  of  speech. 
To  each  of  these  pieces  I  had  jointed  four  other  long 
pieces  of  about  ei^ht  inches  respectively,  and  not  quite 
00  thick  as  an  ordinary  penholder.    That,  of  course,  for 
the  tongue  at  its  extremity,  was  made  much  thinner,  so 
as  to  work  with  as  little  obstruction  as  possible.    About 
half-way,  or  at  the  distance  of  four  inches  from  the 
mouth,  these  small  rods  passed  or  worked  freely  through 
jointed  sockets,  fixed  in  suitable  bearings,  and  connected 
at  their  ends  to  the  ends  of  four  other  longer  rods,  of 
•bout  eighteen  inches  in  length,  and  placed  at  right 
angles  to  the  smaUer  set,  the  ends  of  each  being  con- 
nected by  joints.    These  joints  are  loose.    At  the  dis- 
tance of  fifteen  inches  from  these  joints  are  four  univer- 


salB,  fastened  in  proper  framework,  in  which  these  longer 
rods  are  securely  fixed .  To  the  unattached  ends  of  these 
latter  rods  are  the  four  pointers  or  tracers,  which  trace  the 
motions  made  in  the  articulation  of  speech. 

It  may  here  be  observed,  tliat  none  of  these  natiual 
motions  are  straight,  but  each  word  forms  a  combination 
of  curves,  proportioned  in  their  size  to  the  vehemence 
or  lowness  with  which  the  words  are  uttered. 

The  tracers  are  placed  in  sockets,  to  which  are  at- 
tached small  helical  springs ;  from  each  of  these  incen 
is  a  small  wire,  fastened  to  a  string,  by  which  the  speaker 
lifts  the  pencils  from  the  paper  at  the  termination  of 
each  word  or  syllable. 

The  pointers  must  have  small  adjusting  Bpnng>>  *5 
keep  them  in  position,  before  and  after  using.    The  head 
is  to  be  kept  steady  in  speaking,  so  as  to  cive  re^nty 
to  the  written  or  traced  lines.  The  method  of  tnal  which 
I  adopted  was  extremely  simple— consisting  of  two  diden 
or  guides  for  the  carriage,  on  which  was  fastened  the 
tracing  paper— a  long  screw,  a  rour  wheel,  cateh  and 
handle.  At  each  word  or  s}llable  1  moved  a  tooth.    And 
although  the  motions  were  not  well  defined,  from  the 
loose  construction  of  the  machine,  they  were  sufficiently 
satisfactory  to  esUblish  a  belief,  that  if  a  machine  were 
perfectly  constructed,  and  regularity  given  to  the  motion 
of  the  carriage  by  further  mechanical  arrangement,  the 
pointers  being  so  adjusted  as  to  give  clear  room  for  the 
movements  of  each  tracer,  so  that  they  need  not  be  lifted 
until  the  completion  of  each  word,  or  not  at  all,  it 
would  give  not  only  the  time  taken  in  uttering  a  speech,, 
but  also  the  time  and  nature  of  accent  on  each  word  or 
sentence.    The  practised  ear,  by  means  of  the  tUthotccpe^ 
can  readily  detect  the  unhealthy  affections  of  the  lungs;, 
so  I  think  as  readily  may  the  practised  eye  detect  the 
peculiarities  of  words  and  speech  (to  coin  a  word)  by 
means  of  the  vocalaoraph. 

The  chief  difficulty  will  be  in  obtaining  correctly  the 
motions  of  the  tongue.  To  obtain  them  correctly  may  be 
an  insuperable  difficulty— yet  they  may  be  obtained  wjth 
sufficient  accuracy  to  give  a  varied  form  to  the  expression 
of  each  word,  which  is  all  that  can  be  required.  If  one 
linguadental  tracer  be  not  sufficient  for  the  puipoee, 
one  or  two  others  might  be  added,  with  small  hori- 
zontal pieces  attached  for  the  tongue.  The  lai^Tix, 
vocal  chords,  and  guttural  and  nasal  sounds  I  have  not 
considered,  as  I  think  thev  will  be  found  more  useful  m 
the  modulation  of  tone,  than  in  the  formation  of  speech. 
Walker,  in  his  "  Observations  on  the  Greek  and  Latin 
Accent,"  says,  "  But  till  the  human  voice,  which  is  the 
same  in  all  ages  and  nations,  is  more  studied  and  better 
understood,  and  till  a  notation  of  tj)taking  toundt  u  adopted, 
I  despair  of  conveying  my  ideas  of  this  subject  with 
sufficient  clearness."  He  afterwards  expresses  his  con- 
viction that  the  ancients  had  a  notation  of  speaking 
sounds,  and  states  that  he  had  formed  one  for  him- 
self, and  that  he  hopes  some  one  will  be  able  to  unravel 
this  mystery  in  letters,  which  has  long  been  the  appro- 
brium  et  crux  grawtmaticortim,  the  reproach  and  torment 
of  grammarians.  lam  youre,  Ac, 

taOMAS  ALMGILL. 

Manchetter,  Nor.  17, 1866. 

INDESTRUCTIBLE  NATURE  OF  FERNS. 
Sib, — Ferns  are  said  to  withstand  the  effects  of  even  a 
very  prolonged  immersion  in  water,  with  scarcely  any 
change,  whilst  not  only  the  soft  tissue  of  plants,  but  the 
heart  wood  of  trees,  decays  so  completely  under  the  same 
cireumstances,  as  to  leave  little  or  no  traces  of  their 
character.*  Have  any  experiments  been  made  to  turn 
to  account  the  above  cited  property  of  Ferns,  whether 
for  admixture  with  water  cements,  formation  of  durable 
cordage  o  *  tissues,  and  with  what  practical  results  ? 
Inform  ation  on  this  subject  will  oblige.  Sir,  youn,'&c., 

GEORGE  TWEMLOW, 

Colonel  Royal  Artillery. 

Vegetable  Physiology  and  Botany,  p.  29. 
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EXAMINATIONS. 

Sis, — ^It  was  with  a  feeling  of  oonsiderable  regret  that 
I  read  in  the  Society's  Jaurttal  of  last  week  that  no  cer- 
tificated schoolmaster  would,  henceforth,  be  permitted  to 
attend  the  Society's  examinations. 

No  doubt  the  Council  had  weighty  reasons  for  coming 
to  such  a  decision,  but  I  would  beg  permission,  neverthe- 
less, to  point  out  a  reason  why  I  think  it  would  be  pro- 
ductive of  good  if  they  were  to  waive  that  decision  with 
regard  to  ow  particular  subject  of  examination.  The 
subject  I  allude  to  is  chemittry. 

It  may  be  the  opinion  of  the  Council  of  ^e  Society  of 
Arts,  that  as  the  Committee  of  Privy  Council  on  Educa- 
tion hold  tpeeial  examinations  for  masters  in  this  subject, 
there  would  be  less  excuse  for  admitting  them  to  the 
ehemistiy  ^per  than  for  other  subjects  not  recognised  Inr 
the  Committee  of  Council.  And  so  indeed  there  would, 
if  certificated  schoolnoasters,  who  have  worked  up  this 
extra  subject,  could  present  themselves  at  the  GK>vem- 
ment  examination  in  chemistry  at  their  own  pleasure ; 
but  this  is  very  far  from  being  the  case.  No  certificated 
schoolmaster  in  charge  of  a  school  can  present  himself  at 
such  examination  without  the  eonsent  and  reeommendatum 
tf/a  majority  of  the  committee  of  his  school,  "  But  surely," 
yon  will  say,  "  there  can  be  no  difficulty  in  obtaining 
that."  How  many  masters  would  rejoice  with  me  if  it 
were  so  I  But  so  averse  are  the  majon  ty  of  school  mana- 
gers to  the  introduction  of  anything  like  experimental 
eeienoe  into  National  Schools,  that  there  is  scarcely  one 
sdiool  in  a  dozen  where  the  master  would  be  allowed  to 
attend  the  examination,  which,  if  successfully  passed, 
woold  qualify  him  for  the  use  of  apparatus,  a  grant  of 
which  would  be  made  to  the  echool  on  his  account  at  one- 
third  the  cost. 

In  a  large  school,  of  which  I  was  master  two  years  back, 
I  not  only  offered  to  attend  the  examination,  but  actually 
offoed  one-half  the  money  towards  purchasing  the  appa- 
ratus, so  that  the  managers  would  have  had  to  pay  but 
one-sixth  of  the  cost,  and  even  then  I  was  refused  per- 
mission to  attend.  I  have,  also,  frequently  met  with 
masters  in  the  same,  and  even  worse  circumstances. 
Only  a  fortnight  back  I  was  assured  by  a  friend  that  he 
had  offered  to  attend  the  examination  and  to  pay  the 
whole  of  the  managers*  one-third  for  the  purchase  of  the 
apparatus— which  would  still  have  belonged  to  the  school 
and  not  to  himself — but  so  witely  were  they  convinced 
that  it  was  not  good  for  boys  to  be  educated  by  means  of 
which  they  had  neither  the  time  nor  perhaps  the  capacity 
to  learn  the  value,  that  they  revised  his  request  though 
the  apnuratns  should  cost  them  nothing. 

Such  instances  as  these  being  the  rule  and  not  the  ex- 
ception, I  trust  the  Council  will  consider  them  a  strong 
plea  for  waiving  the  exclusion  of  certificated  school- 
masters from  their  examination  in  chemistry,  or  at  least 
all  those  who  cannot  attend  the  government  examination. 
Those  who  have  pasted  the  government  examination  in 
chemistry  will  scarcely  wish  to  be  examined,  but  the 
Council  of  the  Society  of  Arte  will  be  doing  a  friendly 
office  for  others,  as  it  has  already  done  for  me,  by  putting 
"  its  stamp"  upon  the  knowledge  of  those  who — having 
obtained  it — ^have  been  refused  permission  not  only  to 
apply  it,  but  to  have  it  legitimately  acknowledged. 

I  should  feel  greatly  obliged  by  your  laying  this  before 
the  Council. 

I  am,  Ac. 

JOHN  JONES. 

Ludoa-raad,  Beifate,  Not.  lit,  1856, 


$r0mbmgs  of  Institirtions* 

BoLTOK. — ^The  Committee,  in  presenting  the  Thirty- 
^rst  Annual  Report  of  the  Mechanics'  Institution,  regret 
that  during  Uie  Utter  half  of  the  past  year  the  support 


accorded  to  the  Institution  has  been  such  as  to  contrast 
unfavourably  with  that  which  it  received  in  the  preoeding 
]X)rtion.  The  number  of  general  membersentered,  whim 
was  for  the  first  quarter  of  the  past  year  378,  has  only 
amounted  in  the  last  quarter  to  207.  Notwithstandii^ 
this,  however,  there  is  on  the  whole  year  a  decided  in- 
ei'case  over  the  year  preceding.  The  number  of  Hon<^ 
rary  Members  subscribing  during  the  past  year  hm 
amounted  to  92  ;  and  the  number  of  general  members  ei^ 
tered  has  been  an  average  of  294  in  each  quarter.  The 
number  admitted  by  transferable  cards  has  been  60, 
making  an  average  total  of  440.  Compared  with  the 
previous  year  there  has  been  an  increase  of  31  honoraiy 
members,  101  general  members,  and  of  16  in  the  num- 
ber  admitted  by  transferable  cards,  or  a  totel  increase  of 
148.  From  the  financial  statement  it  appears  that  there 
has  this  year  been  an  addition  of  upwards  of  £35  to  the 
debt  existing  at  the  close  of  last  year.  On  the  whole, 
however,  the  Committee  do  not  think  there  is  much 
reason  to  deroond,  or  to  fear  that  the  Institution  will 
not  recover  from  ite  present  partial  depression.  The 
Library  has  this^  year  received  considerable  additions, 
both  by  purefaase  and  by  donations.  The  total  number 
of  volumes  purchased  during  the  year  has  beeih  148. 
Seventy-five  volumes  have  also  been  added  by  donation. 
The  number  of  volumes  now  in  the  Library  is  4,604. 
In  the  deliveries  there  has  been  an  increase  of  1,292  over 
those  of  the  year  preceding.  The  Classes  in  operation 
during  the  year,  with  the  average  number  of  memben^ 
have  been  as  follows : — ^Writing  and  Arithmetic,  junior 
section,  66  members ;  Writing  and  Arithmetic,  senior 
section,  32  members ;  Mechanical  Drawing,  22  memhere; 
Landscape  Dnwing,  9  members ;  French  Language,  10 
members ;  Reading  and  Elocution,  14  members;  Chem- 
istry, 12  members;  Mutual  Improvement,  13  members; 
Essay  and  Discussion,  86  members.  Total,  214 ;  or  an 
increase  of  88  over  the  number  attending  in  the  previous 
year.  Two  lectures  have  this  year  been  delivered  in  the 
Beading-room ;  the  first  by  the  Rev.  Richard  Boyle,  on 
Shakspeare's  '*  Merehant  of  Venice;"  the  other,  on  the 
*'  Study  Qf  the  French  Language,"  by  M.  A.  Podevin, 
teacher  of  the  French  Class  at  the  Institution. 

Bbiog. — On  Monday,  the  6th  inst.,  the  tenth  annual 
general  meeting  of  the  members  of  the  Reading  Society 
was  held  in  their  reading-room,  W.  Brocklesby,  Esq., 
in  the  chair.  The  report  of  the  committee  for  the  paist 
year,  which  was  read  by  the  secretary,  showed  that  the 
Society  continues  in  a  very  prosperous  condition,  having 
at  the  present  time,  besides  honorary  members,  203  pro- 
prietary'^ members,  whose  subscriptions  for  the  past  year 
amounted  to  £100 12s.  6d. ;  that  the  library  now  contains 
922  volumes,  of  which  92  have  been  added  during  the 
year ;  that  13,040  entries  were  made  in  the  librarian*! 
register  of  the  cireulation  of  books,  periodicals,  and  news- 
papers, between  the  31  st  August,  1856,  and  the  1st  Sep- 
tember, 1856,  being  an  excess  of  2,710  entries  over  any 
previous  year.  The  treasurer's  statement  showed  a 
balance  in  the  Society's  favour  of  £22  5s.  3id.  The  fol- 
lowing gentlemen  were  appointed  as  the  committee  for 
the  ensuing  year,  viz.,  John  Hett,  Esq.,  president ;  John 
Danber,  Sq.,  vice-president ;  Mr.  John  Hewson,  trea- 
surer; Messrs.  S.  Upton  and  J.  Parker,  secretaries;  and 
Messre.  W.  Brocklesby,  Thos.  Freer,  W.  Nicholson,  J, 
B.  Moxon,  Wm.  Hart,  H.  T.  Jackson,  J.  Lofle^,  O. 
Lofley,  and  Thos.  Mason.  The  propriety  of  establishing 
classes  in  drawing  and  other  important  branches  of  know* 
ledge,  for  the  benefit  of  the  junior  members,  and  with  a 
view  to  enable  this  Society  further  to  participate  in  the 
advantages  of  union  with  the  Society  of  Arts,  was  con- 
sidered, and  the  committee  for  the  ensuing^  year  were 
requested  to  take  all  necessary  steps  for  instituting  such 
olasses  as  early  as  it  can  be  found  practicable  to  do  so. 
The  sum  of  £10  out  of  the  balance  in  the  treasurer's 
hands  was  directed  to  be  expended  in  the  purchase  of  a 
ftariher  supply  of  new  books.  Votes  of  thanks  were 
given  to  the  offioers  of  the  past  year,  and  after  the 
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traunction  of  other  general  busioefls,  the  memben  aepa- 
rated,  well  satisfied  with  the  success  which  has  contiuued 
to  attend  the  operations  of  the  Society. 

Cheltenham. — Courses  of  lectures  have  been  com- 
menced, and  are  fuUy  attended,  both  at  the  Literary  and 
Philosophical  Institutions  and  the  Athenaeum.  Among 
the  lecturers  engaged  are  Dr.  Lankester,  the  Bev.  H. 
Christmas,  F.  li.  Bennett,  Esq.,  P.  L.  Simmonds,  Esq., 
&nd  Mr.  Balfour ;  and  gratuitous  lectures  haye.also  been 
delivered  by  I>.  Humphreys,  of  the  Grammar  School, 
and  other  friends  of  educational  progress. 

HuxTiNODON. — A  meeting  took  yiRce  at  the  Literary 
and  Scientific  Institution  on  Friday  evening,  the  7th 
inst.,  for  the  purpose  of  elucidating  some  views  tending 
to  advance  the  education  and  instruction  of  the  young 
men  of  the  town  in  the  useful  sciences,  in  order  to  qualify 
them  to  become  candidates  for  the  prizes  offered  by  the 
Society  of  Arts.  The  chair  was  taken  by  Michael 
Foster,  Esq.,  the  president,  who  stated  the  advantages 
which  were  likely  to  arise  to  those  who  would  systemati- 
cally undertake  the  studies  which  would  enable  them  to 
Sut  themselves  in  competition  with  those  who  were 
esirous  to  obtain  appointments  to  public  situations.  He 
ivmarked  that  the  system  of  obtaining  places  by  patron- 
age was  now  happily  on  the  decrease,  and  it  was  by  talent 
alone  that  for  the  future  men  could  hope  to  attain  to  offi- 
cial situations ;  the  East  Lidia  Company,  amongst  others, 
had  thrown  their  immense  patronage  open  to  public  comr 
.petition,  and  almost  one  of  their  first  appointments, 
under  the  new  system,  worth  £1,200  a  year,  had  been 
given  to  the  son  of  a  tradesman  of  Royston.  He  saw  no 
reason  why  the  young  men  of  Huntingdon  should  not 
make  the  attempt  to  obtain  some  of  the  prizes,  which 
were  within  the  reach  of  all  who  had  talent  and  energy 
to  qualify  themselves  for  the  ordeal.  Mr.  Honey,  of 
Cowper's  House  Academy,  explained  at  length  the  various 
branches  of  study  in  whidi  young  men  would  have  to  be 
examined — such  as  chemistrv,  mathematics,  natural  phi- 
loflophv,  and  other  sciences,  for  which  the  Society  of  Arts 
offered  prizes  varying  from  £25  to  £10,  Iiesides  giving 
certificates,  which  carried  with  them  a  recommendation 
to  almost  any  situation  for  which  the  holder  might 
become  a  candidate.  For  himself,  ^e  was  ready  on  the 
formation  of  the  classes  to  give  instruction  in  any  branch 
which  came  within  his  power ;  and  he  would  say  further, 
that  where  he  was  not  himself  competent,  he  would 
undertake  to  find  masters  at  his  own  expense.  He  urged 
the  voung  men  to  lose  no  time  in  taking  advantage  of 
the  boon  now  offered  to  them.— The  Rev.  R.  C.  Black 
thought  the  scheme  deserved  encouragement ;  it  was  too 
often  the  case  that  when  youths  left  school  they  thought 
their  education  was  finished ;  whereas  they  had  in  fact 
onl^  laid  the  foundation  for  that  more  serious  study 
which  was  to  aid  them  if  they  desired  to  attain  distinc- 
tion in  after  life.— The  Rev.  V.  H.  Millard  spoke  of  the 
great  advantage  which  the  plan  held  out  to  young  men 
with  any  pretensions  to  abilitv  and  perseverance.  Some 
of  the  most  eminent  men  of  the  present  day  had  risen 
from  the  lower  classes,  by  that  systematic  attention  to 
any  particular  study  for  which  their  minds  seemed  to  be 
desired.  He  instanced  Sir  Joseph  Psixton,  who  was 
origmally  only  a  labouring  lad  in  the  Duke  of  Devon- 
shire's garden ;  the  late  Hugh  Miller,  the  geologist,  who 
for  man^  years  worked  in  a  quarry,  and  obtained  his  first 
insight  mto  the  depths  of  that  science  from  the  circum- 
stance of  being  so  placed ;  but  then,  when  the  talent  in 
either  case  displayed  itself,  these  men  read  and  thought 
and  worked  hard  to  attain  the  proficiency  which  they 
subsequently  enjoyed^  And  so  it  must  be  with  all  who 
desired  to  excel.  They  must  edtseaU  the  particular  talent 
^th  which  they  were  blessed ;  the  muscular  arm  of  the 
brawny  smith  could  never  wield  ihe  sledge  hammer,  if 
it  were  not  trained  to  the  occupation ;  and  what  that 
training  was  to  the  arm,  educ&tion  was  to  the  mind ;  it 
formed  it,  strengthened  it,  and  enabled  it  to  overcome 
all  difficulties  that  stood  in  the  way  of  its  advancement. 


The  Society  of  Arts,  desirous  to  promote  the  education  of 
the  people,  had  instituted  these  prizes,  that  there  might 
be  some  incentive  to  study,  and  he  saw  no  reason  why 
some  of  those  he  saw  around  him  should  not  participate 
in  them,  if  with  a  vigorous  determination  they  set  them- 
selves to  work  to  do  so. — Some  other  gentlemen  briefly 
addressed  the  meeting,  and  thanks  having  been  voted  to 
the  (Airman,  the  meeting  broke  up. 

MASHAM.^The  inauguration  of  the  new  building  to  be 
called  the  Riddell  Memorial  Mechanics'  Institute,  took 
place  on  Monday,  the  Srd  inst.  It  contains  a  well  propor- 
tioned class-room,  a  library  and  reading-room,  beddes  a 
large  vestibule,  staircase,  kitchen,  &c.,anda  lecture-room, 
forty  feet  bv  twenty  feet,  with  an  elegantly  designed  roof 
and  pannelled  ceiling,  a  committee-room,  an  ante-room, 
a  room  intended  for  a  museum,  &c.  The  style  is  plain 
Italian,  and  presents  three  elevations,  that  in  the  centre 
with  a  southern  aspect  being  very  handsome.  The  chair 
was  taken  by  J.  Fistier,  Esq.,  who, after  having  opened  the 
business  of  the  meeting,  read  the'  report  of  t-he  building 
committee,  which  congratulates  the  subscribers  on  the 
successful  accomplishment  of  their  undertaking,  in  the 
completion  of  the  very  handsome  building  in  which  they 
were  assembled,  for  the  purpose  of  inaugurating  it  as 
a  memorial  to  Uie  memory  of  their  much  esteemed  vicar, 
the  late  Rev.  Thomas  Riddell,  who,  for  a  period  of  nearly 
16  years,  had  endeared  himself  to  those  committed  to 
his  charge  by  his  exemplary  and  pious  life.  Soon  after 
his  sudden  and  melancholy  death,  a  strong  desire  was  ex- 
pressed by  many  of  his  parishioners  and  friends  to  pay 
some  mark  of  respect  to  his  memory,  and  at  the  same 
time  to  preserve  and  hand  down  to  posterity  some  lasting 
and  useful  record  of  him  and  his  connection  with  the 
parish.  As  he  had  in  his  lifetime  taken  a  very  lively  in- 
terest in  this  Institute  from  its  first  establishment  until 
his  death,  it  was  determined  to  erect  to  his  memory  a 
handsome  bulding  in  Masham  for  a  Mechanics'  Institute, 
to  be  called  "  The  Riddell  Memorial  Mechanics'  Insti- 
tute." The  Master  and  Fellows  of  Trinity  College, 
Cambridge,  granted  the  site,  and  gave  a  donation  of 
£20  towards  the  building  fund.  A  subscription 
was  set  on  foot  for  the  erection  of  the  buUding, 
and  in  a  short  time  it  amounted  to  the  sum  of  £461. 
The  ladies  of  Masham  formed  themselves  into  a  com- 
mittee and  got  up  a  fancy  fair  and  bazaar  in  aid 
of  the  buildinc  fund.  This  was  held,  by  the  kind  per- 
mission of  Admiral  and  Mrs.  Dauby  Yemon  Har- 
court,  in  Swinton  Park,  on  the  9th  of  July  last,  and 
realised  the  sum  of  £276,  which,  with  the  £461  raised  by 
subscription,  made  the  sum  of  £736  applicable  to  the 
erection  of  the  building.  In  addition  to  this  it  should 
be  mentioned,  tliat  many  of  the  neighbouring  farmers 
gratuitously  led  a  great  portion  of  the  materials  for  the 
building.  The  funds  having  been  thus  raised,  Messrs. 
Perkin  and  Backhouse,  architects,  of  Leeds,  kindly 
volunteered  to  present  the  committee  with  the  design  of 
the  present  edifice.  The  first  stone  was  laid  on  the 
16th  of  March  last,  by  Admiral  Harcourt,  of  Swinton- 
park,  in  the  presence  of  Timothy  Button,  Esq.,  of  Clifton 
Castle,  the  Ilev.  Thos.  Hedley,  M. A.,  Vicar  of  Masham, 
William  Perkin,  Eeq,  (the  architect),  the  officers  and 
committee  of  the  Institute,  and  a  large  concourse  of  the 
inhabitants  of  Masham  and  its  neighbourhood.  The  Rev. 
Canon  Tbevob,  of  York,  in  an  address  of  some  length, 
moved  the  adoption  of  the  report,  which  was  seconded  by 
the  Rev.  Thos.  Hedley,  Vicar  of  Masham  ;  the  Rev.  Dr. 
Whiteside,  Vicar  of  Scarborongh,  the  Rev.  S.  H.  Atkins, 
of  Studlev,  Bamett  Blake,  Esq.,  lecturer  to  the  York- 
shire Union  of  Mechanics'  Institutes,  and  the  Rev. 
Phineas  Stubbs,  Vicar  of  Well,  subsequently  addressed 
the  meeting,  which  separated  after  glassing  several  votes 
of  thanks. 

Wakefield. — The  Annual  Report  of  the  Mechanics' 
Institution  states  that  the  Exhibition  and  Bazaar  held 
last  year,  w^ith  a  view  to  paying  off  the  debt  upon  the 
purchase  of  the  building,  realised  upwards  of  £1,000. 
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The  number  of  members  at  present  on  the  books  is  812, 
and  the  aveiage  attendance  at  the  Monday  evening  lee- 
tores  has  been  about  900.  The  lecturers  were  as  follows : 
— Dt,  Cantor,  London-^The  Philosophy  of  Nutrition; 
Physionomy  and  Temperament.  T.  Brittain,  Esq., 
Uuichester — The  Microscope  applied  to  Animal  Physio- 
logy. Mr.  John  Cameron — Cram  and  Culture ;  Books, 
and  how  to  read  them,  illustrated  l^  Readings  and  Cri- 
tical Exposition  of  Passages;  Artistic,  Scientific,  and 
Philosophic  Culture.  Bev.  J.  O.  Miall,  Bnidford-<The 
History  of  Transit,  Ancient  and  Modem.  Bev.  W.  H. 
Channiog — On  American  Slavery.  £.  H.  Durden,  Esq., 
T.C.8.,  Leeds — New  Materials  for  the  Manufacture  of 
Paper.  Henry  Currer  Briggs,  Esq. — On  the  difficulties 
attending  the  safe  and  successful  working  of  Coal  Mines. 
B.  M.  Milnes,  Esq.,  M.P. — A  Beading  from  his  own 
Poems.  S.  Wilderspin,  Esq. — On  Infant  Education. 
Bev.  H.  V.  Palmer,  York — ^Modern  Fortification,  its 
mindples  familiarly  explained  and  illustrated.  E.  B. 
Wheatley,  Esq.,  Hopton — On  certain  Industrial  Schools 
in  France,  ^^enck  Dykes,  Esq.,  Beverley — ^French 
lateratore  in  the  12th  and  13th  Centuries.  T.  G. 
Wright,  Esq.,  M.D.— The  Magnetic  Telegraph.  Bev. 
J.  S.  Eastmead— The  Vicar  of  Wakefield  and  ito  Au- 
thor.  Mr.  Edmund  Wheeler,  London — Electric  Tele- 
graphs for  Printing,  Writing,  and  Copying ;  Stationary, 
Manne,  and  Locomotive  Steam  Engines,  illustrated  by 
Diagrams  and  Working  Models.  Mr.  Samuel  Braith- 
waite,  Whitby — Jet  and  its  Manufacture.  Bev.  W.  B. 
Bowditch — ^The  Science  of  Conmion  Things.  Dr.  Wil- 
liam Alexander,  Halifax — The  Injuries  to  Health  inci- 
dent to  certain  Mining  and  Manufacturing  Processes. 
Bev.  J.  H.  Byland— .The  Earlv  Life  and  Writings  of 
Milton.  Mr.  John  Newby,  Ackworth — The  Institution 
of  the  Knights  Templars.  J.  B.  Greenwood,  Esq., 
Dewsboiy — What  are  we  to  do  with  our  Young  Thieves  ? 
Bev.  A.  Perry,  M.D. — On  the  Human  Brain,  considered 
in  some  of  its  relations,  physical,  intellectual,  and  mo- 
ral. Bev.  A.  Cassels,  Batley — On  Shoddy,  and  its  Ma- 
nnfiMSture.  In  addition  to  the  above,  a  course  of  ten  lec- 
tores  was  delivered  by  the  Bev.  W.  B.  Bowditch,  '*  On 
the  Scientific  Principles  of  some  Conmion  Things,"  and 
one  by  the  Bev.  A.  J.  D'Orsey,  on  "  What  to  learn,  and 
how  to  learn  it."  An  improvement  as  to  number  and 
q[nality  has  taken  place  in  the  classes,  and  the  subjects 
tau^t  are  reading,  writing,  and  arithmetic,  French, 
pencil  drawing,  modelling,  chemistry,  andnatural  history. 
The  Practical  Art  Class,  for  Free-hand  and  Mecha- 
nical Drawing,  Designing,  and  Modelling,  is  conducted 
by  Mr.  J.  White,  head  master  of  the  Leeds  School 
of  Practical  Art.  This  class  meets  every  Tuesday  evening, 
and  affords  especial  advantages  to  Masons,  Builders,  Plsis- 
terers,  Joiners,  Cabinet-MuEcrs,  Upholsterers,  Carvers 
and  Gilders,  Painters,  Machinists,  Ironfounders,  and  all 
whose  business  requires  a  knowledge  of  Drawing,  Design- 
ing, and  Modelling.  Such  members  of  the  class  as  are 
suffidentlv  advanced,  will  be  eligible  to  compete  for  the 
priaes  and  certificates  offered  by  the  Society  of  Arts,  at 
the  Examination  which  is  to  be  held  at  Huddersfield 
next  Whitsuntide. 


MEETINGS  FOB  THE  ENSUING  WEEK. 
Ho*.   AetauiM,8. 

GMKimphleal,  S|.    I.  Ltont.  Flm,  •*  Pltn  Ibraftirther  Sesroh 
after  the  reaapsof  the  niBnUln  Ezpedltlon."  II.  Letter 
ftom  Dr.  Vogel,  of  the  Central  African  Expedition. 
Tins.  MeteorotociealiT. 

CItU  EngiiieeTa,  8.    Mr.  T.  T.  Joi»Unf  **0n  Recent  Im- 

pgpfementi  in  Water  Meters'* 
Med.  and  Chlnirf .,  S|. 
Zoological,  S. 
Wis.  Society  of  Aria,  8.  Dr.  J.  Fnrbet  Boyle  "On  Indian  Fibrsi.** 
mcroioopioal,  8. 
R.  8.  Llteratore,  8|. 
Archaologlcal,  S|. 
TkVBS.  Aattqvuiea,  8. 
B07aI,S«. 
flAT.  Medical,  8. 


PATENT  LAW  AMENDMENT  ACT. 

APTUCATIOSrS  rOB  PATKHTB  AKD  PBOTKCTIOH  ALLOWBD. 

IFnm  GoMtHe,  November  14lJk,  1856.] 

Dated  15IA  September^  185S. 
2152.  Felix  Morean,  38,  Rue  de  rEchlquIer,  Pari*— Improrements 
applicable  to  the  topt  of  omnibiuet  and  other  carriafea.  • 
Dated  Ut  October^  1866. 
2290.  Pierre  Annand  le  Comte  de  Fontaine-Morean,  39,  Rne  ds 
l*Eehiqiiier,  Parlf— An  ImproTed  Toltaic  batterj.     (A  oom- 
munication.) 

Dated  SrtT  October  %  1866. 
2321.  Blanche   Pahalre  Mo«iaexon,  Widow  Vilcoq,  Parlf— An  im 
prored  lamp  olL 

Daied  9tk  Ortober,  1866.1 
2363.  WilUam  Stettiniiu  Clark,  High  Holbom-^ImproTementa  in 

the  constmction  of  churns  ftnr  prodndjig  batter.    (A  eom- 

monication.) 
23Y0.  John  Shaw  and  Edwin  Shaw,  GlOMop,  Derbj— Certain  im- 

prorementa  in  idaaofortes,  organs,  hannoninmf,  and  other  ' 

■imilw  keyed  mnrfoU  inttrumenta. 

Dated  IIM  October,  1866. 
2386.  Anton   Bmno  Seithen,   12,  Alpha-place,  Caledonlan-rosd— 
ImprovemenU  in  machinery  or  apparatus  ft»r  catting  cork  in 
the  process  of  shaping  and  making  stoppers  of  cork,  and  in 
the  treatment  of  cork  to  be  employed  in  the  lald  prooenee, 
and  to  be  applied  to  other  nsefUl  purposes. 
Dated  October  171*,  1866. 
2328.  George  WUson,  Glasgow— Improyements  in  power  loonif. 

DiUed  2SUA  October ,  1866. 

2466.  Robert  George  Barrow,  15,  Wade-street,  Poplar— A  self-iiiain- 

tainiag  motiTe  power  obtained  fhnn  water,  air,  or  any  other 

Hold  or  liquid. 

2459.  Charles  Robert  Freeman,  Eaton,  Norwich,  and  William  Drake 

Key,  Norwich — ImproTements  in  manufkctoring  fbod  Ibr 


2479. 

2486. 

2608. 

2610. 

2614. 

2616. 
2616. 
2617. 
2619. 
2521. 

2522. 

2523. 

25t4. 
»2S. 
2526. 

2527. 

2628. 

2529. 

2630. 
2631. 

2632. 
2633. 


Dated  October  22md,  1856. 
Carl  Beinrich  Julius  Wilhem  Maximilian  Llebmann,  Futown 

Huddersfield— An  improrement  in  parl^ring  water.     (A 

commanication). 

Dated  23rd  October,  1866. 
George  Edward  Johns,  4,  FUoon-etreet,  Lopdon— The  applies^, 

tion  and  adaptation  of  an  optical  or  stereoscopic  arrangemeni 

In  the  mannfltftture  of  boxes. 

Dated  TStA  October,  1856. 
William  Benson,  Four  Stones,  near  Hexham,  Northnmberlaad 

— Improrements  in  apparatus  fbr  drying  gndn,  seeds,  aiid 

other  sabstanoes. 
Joseph  Sexton,  Leicester-square — Improrementi  in  the  eon- 

ftmction  of  caustic  holders,  applicable  also  to  the  holding  of 

leads,  chalks,  and  other  marking  materials. 
Thomas  Brown,  Fenchurch-street— Improrementa  in  capstSBS 

and  windlasses. 

Dated  27|A  October,  1856. 
BeiOunin  Ferrey,  Trinity-place,  Charing-ci-oss    An  improve 

ment  in  producing  ornamental  plastering  or  stnooo  work. 
John  Birkin,  West  Bridgeford,  Nottingham— Improvements  la 

dresring  and  cleaning  wheat  and  other  grain. 
Hugo    Frederick  Forbes,  Florence,   Tuscany— An  improiTed 

copying  press. 
Th<nnas  AUen,  Adelphi-terrace— Improvements  in  the  pormSc 

nent  way  of  railways. 
Phillpp  Schaftr  and  Frederick  Schaffer,  Brewer^itreet— An 

improved  handle  for  desks,  deed  and  despatch  boxes,  bagiy 

fbmiture,  and  other  articles  to  which  handles  are  applied. 
WUliam  Edvrard  Newton,  66,  Chancery-lane— Improved  means 

of  eoonomiring  the  waste  heat  of  ftunaoes  or  fire-places.    (A 

communication). 
Michael  Dognin,  Lyons,  France— Improvements  in  machinoy 

tor  Fn«^^*"g  lace  or  net. 

Dated  281*  October,  1866. 
WUliam  Brodie,  Belhavcn,  East  Lothian— Improvcmenti  in 

the  manulkctare  or  production  of  roofing  tiles. 
Edward  Thomhill  Simpson,  Calder  Soap  Works,  Wakefield:— 

Improvements  In  the  manufltoture  of  soap 
Adolphe  Ernest  Ragon,  Bernard-street.  Ruesell-sqnars— Im- 
provements in  apparatus  for  indicaUng  and  recording  the 

speed  of  ships.    (A  communication. ) 
WUliam  Septimus  Losh,  Wrei^  Syke,  Cumberland— Impiovs. 

ments  in  the  proparaaon  of  slxe,  which  may  also  be  used  as 

a  waterproof  varnish  or  coating. 
Jean  Louis  Marie,  Paris— Improrements  in  raising,  propelling » 

and  forcing  water  and  other  fluids,  and  in  obtaining  motive 

power. 
WUliam  Armand  Gilbee,  4,  SouUi-street,  Flnsbury— Improve- 
ments in  the  oonstmction  of  smoke-coniumlng  ftarnaoM 

(A  ooiunnidcatioa.)  

Joseph  Armstrong,  Normanton— Improvements  In  the  pemft- 

nent  vray  of  railways. 
Samael  Russell,  12,  Sheaf-gardens,  Bheflleld— Improvements 

in  the  manulketure  of  teapot-handles,  knobs,  door-platet, 

finger<  plates,  rasor  scalef,  and  knifo  luuidles. 
James   Kinder  Cheetham,  Rochdale,  Lancashire— Improve- 
ments in  the  manulhotDre  of  iron  and  steel. 
Adolphe  AubrU,  Newman-street,  Oxibrd-itreefe— The  novel 

application  of  a  certain  root  to  the  manuflictare  of  ftatoh, 

paper,  and  eardboaid. 
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Doled  »lh  OeMter,  1866. 

2636.  Richard  IlBmiMoii»  Rochdale,  Lancaihire— Improrcmenta  in 
lubricating  iteam  engines. 

S637.  Thomas  Eyre  Wyche,  Camberwell— A  method  of  disengaging 
metals  from  the  matrix.    (Partly  a  commmiication.) 

26^  Thomas  Glutton  Salt,  Birmingham^A  new  or  improved  me- 
thod  of  coating  with  glass  or  enamelling  surfaces  of  cast  iron. 

2641 :  Thomas  SmithHenxell,  South  Shields--ImproTcmenta  in  the 
construction  of  ships  or  Tessels. 

2643.  William  Kopke,  Hackney,  Hiddlesex— An  improTed  dasp- 
'  boaxd  to  hold  documents  for  reference. 

2545.  Peter  Fairbaim,  Leeds,  and  Robert  Newton,  Lirerpool— Im- 
prorements  in  machinery  for  dressing  waste  silk. 

9547.  John  Thomas  Way,  We1beck.4treet— Improrementa  in  obtain- 
ing light  by  electricity. 

2649.  John  Macallum,  Karnes  Gunpowder  Hills,  Argyle,  N.B.— Im- 
provements in  the  preparation  or  refining  of  ultpetre. 
Dated  30iA  October,  1K65. 

2661.  Constantino  John  Baptist  Torassa,  Genoa— An  apparatus  for 
calculating  the  speed  of  vessels  at  sea,  as  well  as  obtaining 
the  extent  of  their  destination  caused  by  the  aide  winds. 

2653.  John  Gibbon,  Morthfleet,  Kent— Improvements  in  chaff-cut- 
ting machines. 

2665.  Louis  Urion,  Nancy,  France— Improvements  in  match  boxes  or 

holders. 

Dated  31#l  October^  1B56. 
255C.  Charles  Augustus  Ferguson,  Millwall,  Poplar— Improvements 

in  preparing  timber  for  ship-building,  nust-making,  and 

other  purposes. 
2657.  John  Lawson,  2,  Morris-place,  Glasgow— Improvements  in  the 

manuikcture  of  pile  and  other  fabrics. 
2560.  Francis  Cook  Matthews,  Great  Driffield,  York— Improvements 

in  preparing  manure. 

2661.  Samuel  Worssam,  Chelsea,  and  John  Grist,  Islington— Im- 

provementf  in  nuurhinery  for  cutting  and  shaping  wood. 

2662.  Henry  Hutton,  Reading— Improvements  in  lubricators. 

Dated  lit  November,  1856. 
2563.  Edward  Joseph  Hughes,  Manchester— An  improved  mode  or 

method  of  concentrating  the  colouring  matter  of  certain 

vegetable  substances. 
25iM.  Joseph  Browne,  Liverpool— Improvements  In  the  construction 

and  working  of  ships'  windlasses  and  capstans,  part  of  which 

Improvements  are  also  applicable  for  steering  ships  and  other 

vessels. 

2666.  Benjamin  Stott,  Salford,  near  Manchester— Improvements  in 

machinery  or  apparatus  for  preparing,  spinning,  and  doubling 
cotton,  wool,  flax,  or  other  fibrous  nuterials. 

2667.  John  Young,  Wolverhampton— Improvements  in  flooring  cramps 

and  lifting  Jacks. 

2568.  John  Parbery,  Northampton— Certain  improvementa  in  hone 

oollara. 

2569.  James  Coul  Sinclair,  Elgin,  Moray,  N.B.^Improvements  in 

treating,  prepaiing,  and  diying  agricultural  produce. 

2570.  Thomas  Ainsley  Cook,  Ncwcastle-on-Tync — Improvements  In 

treating  manganese  ores. 

2571.  John  Warne,  Buckfriars-road — Improvements  in  beer  engines. 

2572.  Josiah  Stone,   Park  Terrace,    New  Cross,  Kent  —  Improve- 

ments in  the  oonstructJon  of  force  pumps. 

2573.  William  Henry  Moore,  3,WenIock-pIacc,  City-road— Improve- 

ments in  railway  signals. 

2574.  William  Joseph  Curtis,  1,  Sebbon-street,  Islington — Improve- 

ments in  lighting  and  ventilating  railway  carriages. 
Dated  3rd  November^  1856. 

2675.  John  Jobaon,  Litchurch,  Derby— Improvements  In  tho  manu- 
ikcture of  railway  chairs. 

"2576.  Samuel  Tcamc,  and  George  William  Richmond,  Birmingham 
— Certain  improvements  In  producing  ornamental  designs  on 
the  surlkces  of  fkncy  and  other  goods  made  of  papier  mache, 
wood,  glass,  china,  earthenware,  tin,  iron,  or  other  such  like 
materials,  ihc  surfaces  of  which  when  made  up  are  usually 
finished  by  staining,  varnishing,  painting,  or  Japanning. 

2677.  James  Nasmyth  and  Robert  Wilson,  Patricroft,  near  Man- 

l^ .  Chester — Improvements  in  hydraulic  pumps  and  presses  for 

packinc  cotton  and  other  articles  of  the  like  nature. 

2578.  Samuel  Middleton,  15,  Porter-street,  Newport-market — Im- 

provemenu  in  the  manuikcture  of  certain  articles  of  leather 
without  seams. 

2579.  John  White,  Glasgow — Improvements  in  prepaxing for  spinning 

cotton  and  other  fibrous  substances. 

2581.  Ebenezer  Erskine  Scott,  Dundee— Improvements  in  stereo- 
scopes. 

2683.  John  Kirkham,  Tonbridge-place,  New-road— Improvements  in 
tho  construction  of  furnaces,  ovens,  or  kilns  for  drying, 
baking,  or  burning  pottery,  earthenware,  bricks,  tiles,  or 
other  similar  articles,  and  in  the  means  of  collecting  and 
condehsing  the  smoke,  gases,  or  vapours  evolved  tnan  the  fuel 


in  anch  or  other  Ikmaces  or  flreplaoea,  or  that  escapes  froni 
the  retorts  and  other  parts  of  the  apparatus  need  in  tho 
manuikcture  of  gas. 

Dated  41*  November,  1866. 

2584.  Joshua  Murgatroyd,  Stockport— Improvementa  in  machinery 
or  apparatus  for  spinning,  cleanii^,  doubling,  and  throwing 
iilk,  part  of  which  improvements  are  applicable  to  machinery 
for  roving  and  doubling  cotton  and  other  fibrous  substances, 

2686.  Henry  Bessemer,  Queen-ctreet-place,  New  Cannon-atreet— Im* 
provementa  in  the  manuikcture  <^  rails,  or  railway  bars,  and 
axles. 

2586.  Ethan  Campbell,  Beaton,  U.S.— A  new  and  useful  or  improved 

apparatus  for  propelling  a  navigable  vessel. 

2587.  William  Gray  and  John  Tate,  Newcastle-on-Tyne—ImproiTe> 

meats  in  apparatus  for  washing. 

2588.  Joseph  Jessop,  West  Gate,  Bradford— Improvements  in  mar 

chinery  for  washing,  wringing,  and  mangleing. 

2589.  Samuel  Cotton,  Broughton,  near  Manchester^An  improved 

mode  or  method  of  regulating  or  governing  lift,  tilt,  or  other 
hammers  worked  by  mechanical  power. 

2590.  William  Edward  Newton,  66,  Chancery-lane— Improved  ma- 

chinery for  riming  and  tapping  gas  fittings.  (A  communica- 
tion.) 

2591.  William  Edward  Newton,  66,  Chancery-lane— Improved  ma- 

chinery for  sweeping  fioors,  streets,  and  walks.  (A  com* 
municati<m.) 

Dated  bih  Nopember,  1856. 

2593.  William  Weild,  Manchester— Improvements  in  velvet  or  cut 
pile  Ikbrics,  and  in  looms  or  naachinei/  used  for  weaving  such 
velvet  and  other  loop  pile  Ikbrics. 

2595.  William  Edward  Wiley,  34,  Great  Hampton^treet,  Binning, 
ham — Improvements  In  pen-holders. 

2597.  James  Fenuhough,  Dnkinfleld,  Chester,  and  Robert  Farrow, 
Leek,  Stafford— A  self-acting  apparatus  for  regulating  the 
aupply  ot  atmospheric  air  to  ftamacea,  gas  stoves,  and  other 
closed  vessels  used  for  the  consumption  of  fuel  or  oombnstibi* 
gases,  by  preventing  the  formatioA  of  smoke  therefhun,  and 
thereby  economising  such  ftiel  or  oombustible  gases. 

2699.  William  Clissold,  Dudbridgc,  Gloucestershire— Improved  ap- 
paratus for  regulating  the  supply  of  water  to  water-wheels. 

2601.  Henry  Hill,  Stepney— An  improvement  in  locks  for  bags  and 
other  like  articles, 

2603.  Robert  William  Sievier,  Upper  Holloway— An  improvement  in 
the  mode  of  treating  saccharine  Juices  in  the  manufacture  of 
angar. 
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Sealed  Kovembcr  lUk,  1866. 
1138.  Uriah  Scott. 
1146.  WilUam  Evans. 

1148.  William  Norris  and  Robert 

King. 

1149.  James  Yopng  Simpson  and 

Wyville  Thomson. 
1151.  Robert  Foulds  and  William 
Bracewell. 

William  Thistiethwaite. 

Richard  Colcmao. 

David  Curwood. 

Louis  Comldes. 
1172.  Johan  Jacob  Meyer. 
1175.  Richard  Knight. 
1187.  William  Maugham. 

Germain  Barruel. 

Jolin  Roberts. 

Thomas  Charlton  and  Wil- 
liam Tumbull. 

James  Baird. 

Henry  Bessemer. 
1393.  William  Gosrage. 
1306.  James  Nasmyth. 
1507.  James  Alkman. 
1815.  Thomas  Wicksteed. 
2952.  Joseph  Crossley  and  James 

Bolton. 


1159. 
1166. 
1167. 
1171. 


1226. 
1261. 
12G2. 

1263. 
1292. 


1977.  William  Webb. 

2051.  John  Morrison  and  Samuel 

Amphlet. 
2121.  John  Blythe  Robinson. 

Sealed  November  18/A,  1866. 
1191.  James  Anning  Gollop. 
1199.  Robert  Pemberton. 
1209.  Macleroy  Niilson. 
1220.  William  Richelieu  Hodges. 
1222.  Alexandre  Tolhausen. 
1237.  John  Gcdge.  ' 
1307.  Delia  Avery. 
1329.  Reuben  Boyce  WIgley. 
1345.  Duncan  Lang. 
1375.  Richard   Archibald  Broo* 

man. 
1383.  Henry  Benson  James. 
1385.  William  Bayllss. 
1461.  George  Davies. 
15U6.  John  Portus. 
1605.  HeniyPage. 
1687.  Charles  Carey. 
1807.  Constantino   John  Bapiift 

Torassa. 
1981.  lleniT  Bessemer. 
1987.  Charles  Carey. 
2007 .  John  Watson  and  Charles 

Frederic  Halle. 


PATB5T8  OS  WBICH  THE  TUIBD  YXAB'S  StAMP  DuTT  HAS  BEEH  PAID. 


November  lUk. 
2627.  William  Austin. 
26«2.  Moses  Poole. 

November  12/A. 
2634.  Henry  WlUis. 

November  I3tk. 
2639.  William  Smith. 


2641.  Charles  De  Bergue. 

November  14/A. 
2768.  Prix  Charles  Jean  Baptiste 

Fcchet. 

November  UtA. 
2656.  David  Pmtt. 
1680.  James  Melville. 
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Ko.  in  the 
'  Register. 

Date  of 
Registration. 

Title. 

Proprieton'  Name. 

Address. 

• 

3901 

Nor.    6. 

n       8. 
»»       »» 
..     11. 

,.    13. 

Portable  Iron  Military  Music  Btsnd 

Back  Pulley 

Boiler  for  Hot-water  Apparatus 

Kev,  Rndall.and  Co 

Charing  Cross. 

Birmingham. 

(*harlton,  near  Manchester. 

3902 
3903 

Taylor,  Allen,  and  Taylor 

John  Pedley 

Henry  Craigie 

f  Leonard  Hicks  

1  John  Edward  Smith  

3904 
^06 

Coffeepot 

A  Travelling  Bog  or  Wrapper. 

F.dinbuxgh. 

Leeds. 

6  and  7,  New  Kent-road. 
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FRIDAY.  NOVEMBER  28.  1866. 


SECOND  ORDINARY  MEETING. 

Wbdnbsdat,  Not.  26,  18B6. 

The  Second  Ordiuuy    Meeting  of  the  One 

Hundred  and  Third  Session  wu  held  on  Wed- 

nesdiy,  the  26th  inet.,  Ool.  W.  H.  Sykea,  F.B.S., 

Ciuirmua  of  Council,  in  the  chtur. 

The  folloning  CandidAtee  were  balloted  for, 
and  doly  eleoted  : — 

AnlhoDy.  Charles.  I  Lefavro,  Oeorga  Shaw. 

OiliaaD,  William  Anthony.  | 

The  following  Inadtation  has  been  taken  Into 
Union  since  the  laat  annonncement : — 

*34.  Northowram  Mechanics'  Institute. 

The  following  Colonial  Institntion  has  been 

taken  into  Union  since  the  laat  annonncement : — 

Katal  Agricultuial  and  Borticultural  Society. 

The  following  Schools  have  been  taken  into 

Union  since  the  last  announcement : — 


The  Paper  read  waa : — 
INDIAN  FIBRES,  BEING  A  SEQUEL  TO  0B3EK- 

VATIONB     "ON    INDIAN    FIBKEB   FIT    FOR 

TEXTILE    FABRICS,    OB     FOR    ROPE    AND 

PAPER  MAKING."* 

Br  J.  FOHBKS  Bon-E,  M.D.,  F.B.8. 

Id  pToponng  to  re-introduco  the  meniben  of  the  So- 
ciety to  a  mbject  which  they  bo  reoenlly  discuBsed,  I  feel 
thit  Mrae  apology  U  necenary,  the  more  particularly  as 
it  la  not  one  to  which  I  myaeir  am  specially  wedded, 
]nd«ed,  in  Paris,  I  promised  our  Secretary  a  Paper  on  the 
Oils  md  Fatty  Substances  oT  India,  a  promiBe  which  I 
hope  yet  to  be  able  to  redeem.  An  increased  supply  of 
nuleriala  for  cordage,  clothing,  and  inper-makiDg,  is, 
however,  not  an  unimportant  one,  a>  I  naTc  endeavoured 
to  ahow ;  and  though  my  paper  on  this  sabject  waa  written 
at  the  request  of  the  Council,  and  that  on  papvr-mate- 
riala  at  the  call  of  the  Board  of  Trade,  and  both  in 
consequence  of  the  antidpat«d  deficiency  of  the  ordinary 
BOunea  of  supply,  1  had  long  before  endeavoured  to  have 
turned  to  account  the  true  hemp  plant  which  grows  in 
aneh  abandanee  in  sooie  parte  of  Marlh-Weiil«rii  India, 
and  had,  at  a  still  earlier  period,  thought,  like  bo  many 
others,  that  as  India  grows  and  exports  auch  large  qnan- 
titiea  of  linseed,  there  must  bea  corresponding  production 
of  flax,  and,  as  none  was  collected,  there  mutt  be  propor* 
llonate  <mut«. 

Hy  attention  has  been  directed  to  these  fibrous  snh- 
stancea  in  a  greater  degree  than  to  some  other  Indian 
products,  because  India  appears  to  me  to  be  pre-eminently 
a  country  for  fibres,  and  becauao  I  balieve  that  a  great 
TDBSB  of  valuable  matOTiaI,which  now  yearly  runa  to  waste, 
may  more  readily  than  almost  anything  else  be  turned 
tc  profitable  account.  In  the  firat  place,  the  vegetation 
of  the  conntfy  is  ehatacterised  by  a  teeming  abundance 
}n  apeciea  of  i^nta  koowrt  to  abound  in  flbrea.  Tbns, 
without  ennmenting  the  gigantic  grasses,  the  fhuMin 
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and  the  maraei  yield  large  quantities  of  white  fibre*. 
Among  the  palms,  Iiiaildiiioa  to  cocoa-nut  fibre,  we  haTB 
the  black  J^oo  fibre,  remarkable  as  well  for  strength  as 
for  incorruptibility  when  exposed  to  wet.  As  the  lime 
tree  yields  Russian  bast,  no  Uie  jute  and  its  congenan  of 
the  rame  &mily  are  now  equally  indispensable  to  onr 
manufaetureB.  As  the  leguminous  audmalTaceousclaseee 


of  plants  include  several  groups, 
abound  in  fibres,  so  do  alao  the 


.,  of  which 


Bttles; 

combining  to  ailbrd  ua  any  variety  of  fineness  and  of 
strength  which  we  can  expect,  or  I  may  almost  say  wiA 
for  in  fibres.  The  climate,  moreuvev.  ia  favourable  for 
the  growth  of  thene  fibre-yielding  ^plants;  for  as  most 
of  those  to  which  1  have  to  allude  bdOng  to  the  indi- 
genous flora  of  India,  their  period  of  growth  ia  daring 
Che  rainy  season,  when  there  is  niilalile'lieat  and  abund- 
ant moistnre  ;  thua  ia  secured  the  rapid  growth  of  the 
parts  of  vegetation  in  which  almost  entirely  thesefibre> 
abtmnd.  As  the  rainy  ijoasoti  cumes  to  an  end  aft^: 
three,  or  in  some  parts,  four  nioiitha,  there  is  nsually 
flne  weather  for  the  sepaiaCion  and  preparation  of  these 
fibres.  In  these  operations,  however,  I  t>elieva  the 
natives  may  very  profitably  be  assisted  uith  some  aheap 
machinery,  and  be  taught  improved  and  yet  simjje 
methods  of  preparing  their  fibres  for  market.  There  is, 
moreover,  great  abundance  of  unoccupied  land  aa  well  as  of 
cheap  labour,  and  easy  accessibility,  either  by  sea  or  river 
carriage,  to  the  places  where  the  fibres  chieflyi ■abound. 
It  has  no  doubt  been  in  consequence  of  the  tulMbleaesa 
of  all  these  esaentials  lliat  the  import  of  fibrrs'  from  the 
Eiaat  has  so  lapidly  increased.  Thus,  as  I  have  already 
quoted  fiom  MoCuUoch's  Commercial  Diotloitaiy: — 
Heup  Imported  lsto  the  United  'Kisgdom. 

From  Buaua cwt.  S 

From  British  India.. 
There  was  a  falling  ofiT  in   1S52  and  1S6S,  but  a 
iucreaae  in  I8S4  and  J,ti55,  the  importe  being :— 

Hamp „;..".''.....      120,351  '  i9,4& 

Jute, ,■,':'. ;.   ,  443,558,  „;,    020,7*1 


9G,472 


Other  fibres  .. 


■^41   ' 


<ffi3 


An  AecouTil  o/  tht  importaiiout  of  Hemp  in  Ihe  nim.aimtkt 
tnded  30lA  Stpiembtr,  1856,  lUtlkgmshingjM  Qmntiiit* 
iiaporUd from  Srilith  TerrHoria  ialhn  ^aUtiinditt. 


t^uiSTl^ica  Ijuvurm  is 
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ihua,  the  pine-apple  now  abounds  in  Aflsamand  in  the 
Bidian  islands,  also  in  Pegu:  the  agave  or  American 
aloe  is  quite  at  home  in  the  comparatiTely  diy  climates 
of  the  Deccan  and  of  Mysore.  The  flax  plant  is  itself 
extensively  cultivated  in  the  plains,  but  omy  on  account 
^  its  linseed,  as  also  the  true  hemp  plant ;  the  latter 
for  the  intoxicating  secretions  of  its  leaves. 

By  some  it  may  be  asked,  why,  if  so  favourable  to  the 
production  of  fibre,  does  not  India  produce  larger  quan- 
tities, or  a  better  quality  of  cotton.  The  question  might 
be  answered  by  stating  that  cotton  is  not  fibrous  but 
cdlular  tissue.  But  a  more  proper  answer  would  be,  that 
ootton  is  a  production  of  the  fruit  and  not  of  the  stem  or 
leaves.of  a  plant ;  and  it  does  not  follow  that  a  climate 
which  promotes  the  growth  of  certain  parts  of  vegetation 
is  also  favourable  for  the  maturation  of  fruit ;  indeed,  the 
converse  is  not  unfrequently  the  case.  Therefore,  though 
the  seasons  may  be  well  suited  for  all  the  purposes  of 
indigenous  species,  they  may  not  be  so  for  those  which 
are  ^reign  to  the  soil.  This  is  the  case  wiUi  the  American 
cotton  plant;  for  it  is  not  the  short-stapled  Indian  cotton 
which  our  manufacturen  re<}uire,  but  An^erican  cotton 
grown  in  India.  Though  this  grows  vigorously  in  most 
parts  of  India  during  the  rainy  season,  it  is  unable,  with 
Its  short  roots  and  broad  expanded  leaves,  to  bear  the 
transition  from  the  moisture  of  the  rains  to  the  compara- 
tive dryness  at  their  conclusion.  Failure  has  therefore 
ensued  in  many  places,  but  in  others,  as  the  district  of 
Dharwar,  there  are  60,000  acres  under  cultivation  with 
American  cotton ;  but  there  the  plant  has  the  advanta^ 
of  the  influence  of  the  two  monsoons.  I  believe  it  will 
be  possible  in  other  districts,  as  the  irrigation  canals 
come  fully  into  operation,  so  to  moderate  the  transition 
from  moisture  to  dryness  as  to  allow  of  the  full  ripening 
of  the  fruit,  and,  therefore,  of  the  formation  of  good 
stapled  cotton. 

To  return,  however,  to  our  subject.  I  have  myself 
been  induced  to  return  to  it,  because  some  new  fibres  of 
good  quality,  and  old  ones  from  new  situations,  were 
sent  to  the  Paris  Exhibition.  Much  additional  informa- 
tion has  been  obtained  on  some  points,  and  ample  con- 
firmation of  the  views  I  formerly  promulgated.  I  have 
been  encouraged  also  to  proceed  with  this  subject,  from 
tiie  attention  which  it  nas  excited,  and  from  the  nu- 
merous inquiries  which  continue  to  be  made  of  me  re- 
specting these  Indian  fibres:  likewise  from  myhavingbeen 
informs  from  the  best  sources  that  in  the  busy  hives  where 
^e  fibre  manufactures  are  chiefly  carried  on,  they  yet 
require  still  lai^r  supplies,  either  of  those  which  are 
in  commerce,  or  of  such  as  are  most  like  them,  and 
therefore,  most  easily  substituted.  I  know,  also,  that 
several  engineers  are  employed  in  ascertaining  improved 
methods  of  separation  and  of  preparation,  not  only  of 
fibres  in  general,  but  of  these  in  particular.  And,  though 
last,  not  the  least  important  result  will  be,  that  improved 
information  caimot  fail  to  be  useful  to  some  of  our  fellow- 
subjecte  of  the  East,  who  are,  perhaps,  apt  to  depreciate 
indigenous  products ;  while  some  of  them  ma^  be  in- 
duced to  grow  or  to  use  what  is  valuable  in  neighbour- 
ing districts  (for  some  complain  that  there  is  no  market 
even  for  a  valuable  product),  while  a  few  may  perhaps  be 
induced  to  send  theirs  in  an  improved  state,  in  order  to 
realise  a  higher  price  in  the  market. 

Such  investigations,  though  they  may  not  appear  prac- 
tical, are,  however,  of  great  use  in  enabling  the  inquiring 
and  intellifpent  manufacturer  to  become  acquainted  with 
the  properties  and  probable  quantities  of  new  substances. 
The  broker  is  able  to  say  something  more  respecting 
them  than  that  **  they  are  unknown  in  the  market,*'  and 
therefore  of  no  value.  As  a  further  consequence,  the 
local  merchant  or  capitalist  abroad  is  able  to  purchase, 
or  make  advances  on  what  there  is  some  probability  of 
selling  at  reasonable  prices  in  foreisii  markets.  Finally, 
the  European  planter  or  native  cultivator  is  enoooraged 
to  grow  or  to  ^pare  what  appears  to  him  of  the  greatest 
value,  because  it  finds  a  local  purchaser;  for  he  has 


little  or  no  knowledge  of  what  is  of  value  in  the  foreign 
market.  Any  one  of  the  points  of  this  circle  of  connecUons 
being  omitted  is  sufficient,  as  has  often  been  experienoed, 
to  put  a  stop  to  progress  in  a  new  course.  Such  in- 
quiries are,  moreover,  of  especial  utility  if  carried  on  in 
connection  with  a  Society  like  the  present,  where  everjr 
subject  has  the  advantage  of  being  submitted  to  the  exami- 
nation of  men  who,  by  their  scientific  attainments  and 
practical  knowledge,  are  the  best  qualified  to  form  a  cor- 
rect judgment  on  Sie  value  of  unknown  products  or  of  the 
new  inventions  brought  before  them.  For,  as  I  before 
stated,  it  is  only  hy  the  union  of  scientific  principles 
with  practical  koowledge  that  any  great  results  are,  in 
the  present  day,  to  be  obtained.  For,  if  we  rely  upon 
the  latter  only,  we  may,  sometime,  whenaj^iarentiy  pro- 
ceeding at  railway  speed,  be  brought  to  a  sudden,  and 
occasionaUv  disastrous  termination  hy  the  neglect  of 
some  single  point;  while,  if  we  rely  upon  scientific 
principles  only,  we  may  often  be  shunted  off,  though  we 
can  avail  ourselves  of  legitimate  modes  for  returning  to 
the  course  we  were  wishing  to  pursue. 

Having  on  a  previous  occasion,  as  well  as  in  a  separate 
work,  dwelt  on  Uie  great  variety  of  Indian  fibres,  of 
which  we  now  have  a  very  extended  dioplay ,  it  is  not  my 
intention  either  to  enumerate  or  to  describe  the  great 
variety  of  fibres  which  are,  and  may  be,  |nx>dnc«Ni  in 
India.  But  I  propose  rather  to  dwell  upon  those  which 
are  at  present  most  worthy  of  attention,  because  poesesBed 
of  superior  qualities,  or  procurable  in  larger  <^uantities, 
or  because  they  are  wanted  by  manufacturers  m  Europe 
for  particular  purposes.  Therefore,  I  shall  arrange  my 
observations  under  the  heads  of  the  purposes  to  whioi 
different  fibres  are  applicable,  rather  than  under  the 
names  of  each  particular  fibre,— thus : — 

1.  Basts  and  barks. 

2.  Platting  and  mat-making  materials. 

3.  Cordage  fibres. 

4.  Textile  fibres. 
6.  Paper  materials. 

6.  Adaptation  of  machinery  for  preparing  fibres  in 
India,  and  methods  to  be  ad<^d  for  obtaixung  fibres 
in  large  quantities  ftom  India. 

Basts  and  Barks. 

Though  I  commence  mv  observations  with  basts  or 
barks,  it  is  not  because  I  think  tliem  of  primarpr  import- 
ance, for  I  am  well  aware  that  carriage  and  freight  must 
operate  against  their  being  brought  in  any  large  quan- 
tities from  such  great  distances ;  but  still,  some  useful 
information  may  be  elicited  respecting  them,  and  applied 
to  other  subjects.  The  bast  now  chiefly  used  is  that  em- 
ployed for  making  Russia  mats.  Of  these  about  3^  mil- 
lions were  annually  exported  from  Russia,  and  of  them 
from  600,000  to  800,000  were  brought  to  this  country, 
selling  for  about  £6  per  100 ;  but  ^rdeners  have,  for 
some  time  been  in  the  habit  of  tying  up  plants  with 
Cuba  bast.  The  origin  of  this  was,  until  lately,  quita 
unknown.  In  describing  the  basts  or  inner  barks  of 
several  trees  which  had  been  sent  from  Assam,  &c,,  I 
stated,  that  among  the  Indian  species  of  Grewia,  as  well 
as  among  the  Malvacen,  there  were  numerous  bast-yield- 
ing plants.  I  specially  mentioned,  as  those  used  by  the 
natives,  the  bast  of  Bilnteui  arboreut,  orliliaeeua,  StereuUa 
vQlota,  and  others.  It  is  curious  that  Sir  W.  Hooker,  in 
a  late  number  of  the  Journal  qf  Botanjf,  has  ascertained 
that  Cuba  bast  is  produced  by  a  West  India  tree  named 
Sibiteus  datui*  and  which  appears  to  be  nothing  more 
than  a  variety  of  Hibueui  lUUieut ;  that  is  the  very  same 
species  as  that  I  have  just  mentioned  as  one  of  those  of 
which  the  bast  is  in  use  by  the  natives  of  India.  Dr. 
Lindley,  in  the  Oardenen'  ChronieU  of  Nov.  8,  hopes 
"  that  this  useful  material  may  now  be  prepared  in  our 
colonies,  and  sold  at  a  lower  price  than  it  bears  at 
present." 

*  Journal  of  the  Soeieig  of  Art;  VoL  IV .,  p.  780. 
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Nothing  would  ^W^r  to  be  more  easy  than  to  provide 
ihe^  nme,  or  an  efficient  substitate,  if  we  look  at  the 
varioos  basts  which  have  been  sent  fh>m  different  parts 
of  India,  as,  for  instance,  that  of  the  Beemid,  from  as  iVtr 
north  as  the  Deyra  |valley,  and  the  ButUah,  from  the 
Assam  valley.    Bat,*  for  the  porpoees  of  foreign  com- 
meroe,  those  from  Akyab,  the  seaport  of  Arracan,  seem 
most  desirable,  as  the^  are  abundant,  cheap,  and  easily 
divisible  into  fine,  pliant,  and  knot-tying  fibres.    Some 
sent  to  the  Chiswick-gardeDS  of  the  Horticultural  Society 
were  favourably  reported  upon.    The  retail  price  of 
fleveral,  even  when  twisted  into  rope,  in  Akyab,  is  one 
rupee  per  mannd,  that  is,  three  shillings  per  cwt.    For 
this  sum,  therefore,  they  might  be  put  on  board  ship ; 
and  if  bast,  even  when  twisted  into  rope,  we  may  ask  why 
not  paper  stuff  at  about  the  same  sum.     Various  ex- 
perimental fibres  have  been  sent  from  Calcutta  for  £3 
and  £4  per  ton  for  freight.    The  rapidity  with  which 
^e  exports  from  Akyab  have  increased  is  something  re- 
markable.   The  value  of  exports  in— 

To  all  partf  of 
the  world. 
..       6,367,801 
..     10,300,113 

The  western  coast  of  the  peninsula  of  India  being  also 
moist  in  climate,  is  equally  favourable  for  the  growth  of 
bast  or  fibrous  material.  Several  such  have  been  sent  from 
Travanoore,  for  which  Cochin  is  the  most  convenient  port 
for  shipment.  As  an  instance,  I  will  only  mention  the 
bark  bags  which  are  employed  for  holding  rice.  These 
are  formed  of  the  bark  of  AnUaria  Moccidaraf  which  is 
common  in  the  jungles  of  Canara,  near  Coorg,  and  Tra- 
vancore. 

These  bags  are  made  by  cutting  a  branch  correspond- 
ing to  the  length  and  diameter  of  the  sack  wanted.  It 
is  soaked  a  little,  and  then  beaten  with  dubs  until  the 
inner  bark  separates  fh)m  the  wood.  This  done,  the 
Inrk  is  turned  inside  out,  and  pulled  down,  until  only  a 
small  piece  of  it  remains  attached  to  the  wood,  which  is 
to  form  the  bottom  of  the  sack,  and  from  which  the  re- 
mainder |is  then  sawn  off.  If  we  look  at  the  immense 
mass  of  the  fibrous  matter,  and  the  white  colour  of  the 
inner  laver,  and  how  the  fibres  of  the  several  layers  croas 
each  otiier,  one  cannot  but  be  struck  witii  the  apparent 
fitness  of  the  whole  for  being  beaten  into  half-stuff  for 
paper-makers;  and  regret  that  so  much  valuable  material 
must  be  lost,  when  only  the  thick  part  of  the  branches 
IS  made  use  of  for  making  these  sacks  for  holding  rice. 

Some  bast  has  been  imported  from  Arracan  by  Major 
Lyell,  but  it  is  difficult  to  find  a  purchaser  for  a  new  ar- 
ticle. It  is,  however,  of  good  quality,  as  the  layers, 
when  separated,  tie  knots  weU. 

One  ton  of  Gharoo  fibre,  or  rather  bast,  has  been  sent 
from  Malacca,  to  have  its  value  ascertained,  as  large 
quantities  could  be  procured  there.  The  gharoovis 
known  in  commerce;  but  it  is  the  wood  of  this  tree 
in  its  decayed  state,  which  is  well  known  as  the  high 
priced  lignum  aloet,  so  valued  as  incense.  The  bast  hks 
been  sent  both  in  its  twisted  and  untwisted  state.  It  is 
a  mass  of  lustrous  fibre,  of  great  tenacity. 

Platting  and  Mat-Making  Materials. 

These  being,  like  the  basts,  bulky  material,  and  of 
low  price,  cannot  be  expected  to  pav  the  expenses  of 
freight,  therefore,  few  observations  will  suffice  to  show  the 
abundance  of  materials.  India  has  long  been  famous  for  its 
mats,  as  the  people  produce  some  of  the  finest  known, 
which  are  often  to  be  admired  for  the  elegance  of  the 

ettems  with  which  the  material  is  coloured  and  woven. 
Its  being  suitable  both  for  sitting  pr  sleeping  on  the 
ground,  and  especially  pleasant  in  hot  weather,  are  made 
of  all  qualities  and  prices  for  different  classes  of  society. 
Thus,  some  are  made  of  grasses,  and  others  of  the  Bui- 
rush,  in  different  parts  of  India ;  some  of  the  leaves  of 
&e  Kaldera  bush  or  screw  pine ;  many  of  the  Cadjan  or 
dried  leaves  of  the  Palmira  tree ;  some  stiffer  in  nature. 


but  nsefbl  for  a  variety  of  purposes,  of  split  bamboos. 
The  most  famous  mats  are,  however,  made  of  the  split 
Cjfpenu  tegttum^  in  Beng^,  and  of  the  same  or  a  similar 
species,  C.  textilit  in  the  Indian  peninsula,  but  the  kind 
especially  called  aeeitUpaieer,  or  cool  mate  of  Bengal,  are 
made  of  the  Fhrynium,  now  Maranta  diehotoma.  This, 
as  well  as  the  former,  is  well  adapted  for  platting  of  all 
kinds. 

Twine  and  Cordage  Materials. 

Though  I  have  arranged  the  several  fibres  under  what 
are  apparently  useful  heads,  it  is  evident  that  the  arrange- 
ment IS  an  arbitrary  one,  for  some.raay  be  used  for  each 
and  all  other  purposes  to  which  such  material  is  appli- 
cable. These  are,  therefore,  arranged  rather  according 
to  their  present  appearances  than  to  what  they  may 
be  ultimately  brought,  as  there  is  no  doubt  that  prepara- 
tion will  convert  a  bast  into  a  cordage  fibre,  and  a  still 
more  careful  process,  bring  it  to  a  state  fitting  it  for  the 
highest  textile  purposes. 

Having  before  given  a  detailed  account  of  the  great 
variety  of  cordage  materials  procurable  in  India,  I  need 
not  do  more  thim  refer  to  some  of  the  new  fibres,  or  to 
old  ones  from  new  situations,  which  were  sent  to  the  Paris 
Exhibition,  and  select  those  for  remark  which  seem  the 
most  likdy  to  become  extended  articles  of  commerce.  In 
the  first  place,  we  have  seen  that  the  grass  called  Moonja 
is  employed  both  on  the  Ganges  and  Indus  rivers  for  tow 
ropes,  and  a  kind  of  cott<$h-giass  for  making  bridges 
in  the  Himalaya.  Though  coir  rope  is  well-known, 
the  black  Ejoo  deserves  to  be  equally  so,  from  its  great 
strength  and  incorruptibility  under  water.  The  Pita  or 
Agave,  commonly  called  aloe,  is  used  both  in  mines  and 
for  the  rigging  of  ships  in  the  New  World.  The  plant 
has  become  common  in,  and  is  well  suited  to  the  dry  parte 
of  India.  This  is  also  indicated  by  specimens  sent  from 
different  and  distant  parte  of  the  countiy.  Bopes  made 
of  it  are  coming  into  use  among  the  natives,  and  the  fibre 
might  be  obtained  to  a  omsiderable  extent.  It  has  been 
said  that  it  is  liable  to  rot  when  exposed  to  wet,  but  this 
is  not  found  to  be  the  case  in  South  America.  Much 
will  depend  upon  how  experimente  are  made,  for  if 
the  mucilaginous  parte  of  fibres  are  not  sufficiently 
separated,  and  a  bundle  of  fibre  or  rope  is  macerated  in 
a  tub  of  water,  or  exposed  to  wet  in  a  warm  climate, 
fermentation  will  take  place  and  decomposition  ensue. 
All  which  would  not  be  experienced  if  the  fibre  was 
cleaned  in  running  water,  and  then  exposed  to  wet  and 
afterwards  to  dry  or  moist  air.  In  experiments  tried  at 
Toulon,  Calcutta  and  Madras,  Pita  ropes  were  found  to 
possess  great  strength. 

Pine-apple  and  marool  fibres,  though  fitted  for  better 
purposes,  have  also  been  made  into  rope,  and  some  of  the 
former,  made  into  a  rope,  3(  inches  in  circumference, 
bore  67  cwt.,  though  tne  Indian  Gtovemment  require 
ropes  of  that  size  to  bear  only  42  cwt. 

Manilla  hemp  is  now  well  known  as  a  fibre  able  to  bear 
great  strains,  and  its  rope,  therefore,  is  much  used  for  tho 
rigging  of  ships,  as  well  as  in  warehouses.  The  plantain 
being,  like  it,  a  species  of  Musa,  it  has  been  supposed  that 
ite  fibre  might  be  turned  to  useful  account,  especially  as 
the  plant  is  grown  in  such  vast  abundance  on  account  of 
its  fmit,  and  the  fibre  is  an  annual  refuse.  There  is  no 
doubt  that  much  useful  fibre  may  be  obtained  from  this 
plant,  and  of  which  cordage  may  be  made,  applicable  to 
a  variety  of  ordinary  purposes,  especially  if  carefully 
prepared,  that  is,  without  steeping  in  water,  but  by  simple 
pressure  and  scraping.  Indeed,  a  twelve-thread  rope  of 
{dantain  fibre,  made  in  India,  broke  with  864  lb.,  where 
a  similar  rope  of  pine-apple  fibre  broke  with  924  lb. 

As  it  is.  desirable  to  know  the  quantity  of  fibre  which 
may  be  obtained  from  a  certain  quantity  of  ground,  we 
may  refer  to  the  results  of  experiments  which  have  been 
recorded,  though  all  require  to  be  carefully  reported : — 

New  Zealand  Flax 1792  lbs.  per  acre 

Moorva,  or  Marool  1613to  3226 lbs. in  twocrop 

Plantein    1800  to  2600  lbs.  per  acre. 
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It  haE  been  calculated  that  with  appropriate  machinery, 
in  suitable  localities,  the  expenses  of  obtaining  such 
fibres  ought  not  to  exceed  from  £9  to  £10,  and  that  they 
might  then  be  landed  in  England  from  £13to£16per  ton. 

The  preceding  obsenrations  refer  to  the  fibre  of  endo- 
genous plants,  but  those  of  exogens  are  equally,  if  not 
more  vaduable,  for  sdmost  all  the  purposes  to  which 
fibres  are  applied.  Already  we  have  seen  among  the 
basts,  a  number  of  barks  which  have  been  merely  stripped 
from  trees  and  twisted  into  strong,  and  for  many  pur- 
poses very  serviceable  ropes.  We  have  here  a  sufficient 
number  of  them  to  convince  you  of  the  abundance  as  well 
as  of  the  goodness  of  such  materials.  But  it  would 
not  be  difficult  greatly  to  extend  the  number,  for  seve- 
ral families  abound  in  plants  having  barks  possessed 
of  similar  properties.  IBesides  these  basts,  there  are 
numerous  fibres  which  are  sufficiently  separated  from  each 
other  to  be  twisted  into  yam,  and  subsequently  into 
ropes.  They  are  all  possessed  of  sufficient  strength  and 
flexibility  to  permit  their  being  well  fitted  for  oSinaiy, 
but  some  of  them  may  be  for  any  purposes  to  which  fibres 
are  applied.  But  I  think  it  preferable  to  confine  myself 
to  two  or  three  only  of  these  fibres,  in  order  that  the 
attention  of  manufacturers  may  be  concentrated  on  them, 
BO  that  planters  in  the  East  may  be  induced  to  give  their 
exertions  to  the  extended  cultivation  and  improved  pro- 
perties of  those  fibres  which  seem  most  likely  to  req>ond 
to  the  demands  made  on  them  for  quantity  or  quality,  or 
both  combined  in  one. 

I  do  not  at  present  refer  to  the  jute,  of  which  so  many 
thousand  tons  are  yearly  imported,  nor  to  the  sunn  of 
Bengal,  which  has  been  so  long  used  as  a  substitute  for 
hemp.  Of  this  the  peculiarities  seem  to  me  to  depend  as 
much  upon  the  mode  of  preparation  as  upon  the  pecu- 
liarities of  the  plant.  But  I  would  beg  to  call  attention 
to  two  or  three  fibres  whidi  may  or  may  not  be  produced 
b^  different  plants,  but  which  have  been  several  times 
picked  out  by  practical  men  as  good  substitutes  for  hemp, 
and  perhaps  also  for  flax. 

These  may  be  arra^;ed  under  the  head  of  the  Brown 
hemp  of  Bombay.  This,  it  is  curious  to  note,  is  pro- 
duced by  two  different  plants:  one,  the  Ambaree  {BUnaem 
eatmabiniu)  or  Deckanee  hemp,  and  the  other  the  TAg 
(  Cfrotalaria  junceo)  or  Conkunee  hemp.  Though  the  fibre 
of  this  last  plant,  as  prepared  in  Bengal,  is  totaUv  dif- 
ferent from  that  of  the  other,  yet,  as  prepared  in  the 
west  of  India,  there  is  a  great  similarity  between  them. 
This,  I  have  already  stated,  is  shown  in  fibres  sent  from 
Bombay  on  former  occasions.  It  is  found  in  two  spe- 
cimens sent  from  Sattara ;  one  is  the  Ambadee  {HUfis- 
cut  cann€Utinut)f  much  used  there  for  ropes,  and  the  least 
troublesome  to  prepare,  costing  about  nine  pie  per  lb. ; 
and  the  other  is  the  Tag  {OroUUaria  Juneea)^  used  both 
for  sacks  and  ropes,  but  costing  ahout  II  pie  per  lb.  Both 
are  well  adapted  for  cordage,  as  is  also  the  Janapa,  the 
aame  Crotalaria  juneea  from  the  Malabar  coast,  which 
has  always  been  famous  for  the  excellence  of  its  fibres. 

The  district  of  Canara,  which,  indeed,  is  only  a  pro- 
longation of  the  same  Malabar  coast,  has  sent  some 
rimens  of  fibre  which  have  been  much  admii-ed  for 
fineness,  strength,  and  clean  state  of  preparation 
of  the  fibre.  They  have  been  sent  without  any  in- 
formation respecting  them.  One  is  the  Naroo,  or  the 
fibre  probably  of  the  Orotalaria,  and  the  other  is  the 
Foondy  naroo,  perhaps  the  above  BibitCM,  So,  further 
down  the  same  coast,  we  have  the  WtA  naroo,  in 
Travancore,  which  might,  even  in  the  state  in  which 
it  ;is  sent,  be  used  at  once  as  a  substitute  for  flax. 
That  there  would  be  no  difficulty  in  obtaining  this 
fibre  in  considerable  quantities  'from  Canara,  is  evident 
fh>m  a  statement  recently  made  by  the  collector  of  this 
district,  that  is,  he  has  <«  a  full  belief  that,  if  there 
should  be  a  steady  demand  for  this  hemp  for  two  or 
three  years,  it  would  become  one  of  their  staple 
products,  instead  of  being  cultivated  in  small  quantities 
only  for  fishermen  to  muce  their  nets  and  lines."   He 


moreover  adds,  that  there  are  thousands  of  acres  un- 
occupied, but  which  are  well  fitted  for  the  culture  of  this 
plant,  as  the  soil  is  exactly  similar  to  that  of  the  places 
where  it  now  grows.  All  the  low  land  fit  for  rioe  culti- 
vation has  been  long  taken  up.  This  is  a  district  which 
runs  for  many  miles  along  the  west-coast. 

The  production  of  fibre  of  this  quality  is  not  confined 
to  the  western  coast  of  the  peninsula.  Borne  equally 
good  is  produced  in  some  other  districta,  for  in- 
stance, the  Janapa  naroo  of  Qanjam,  and  the  so-called 
hemp  and  fiax  from  Goomsoor ;  and  it  has  also  been  sent 
of  excellent  quality,  long  and  well -cleaned,  from  Chota, 
Nagpore.  This  is  very  similar  to  Mr.  Williams's 
Jubbulpore  hemp,  which  I  formerly  showed,  and  as 
yielded  by  Crotalaria  tenui/olia;  and,  though  Jubbul- 
pore is  far  in  the  interior,  Mr.  Williams  sends  it  to 
Calcutta,  and  even  to  this  country.  Even  still  further 
in  the  interior,  we  have  a  very  excellent  specimen  of  the 
same  kind  of  fibre  from  the  Punjab,  and  which  was  sent 
as  the  packing  of  some  large  models  from  Lahore. 

As  these  last  localities  are  far  in  the  interior,  it  mi^ht 
be  supposed  that  there  would  be  difficulty  in  nrocurmg 
these  fibres.  There  is,  however,  a  very  excellent  one, 
which  has  been  unaccountably,  neglected,  as  it  may  be 
obtained  even  in  Bengal.  That  is  the  Dhunchee 
{Sesbania  aeuleata)  whidi  is  cultivated  there,  and  forms 
a  coarse  but  strong  substitute  for  hemp.  Ropes  made  of 
it  have  the  objection,  for  some  purposes,  of  contracting. 
The  price  is  usually  under  that  of  jute  ;  in  the  in- 
terior about  3s.  per  cwt.  Excellent  specimens  of 
Dhxmchee  rope  have  been  sent  from  Calcutta ;  some, 
having  been  submitted  to  various  experiments,  has  been 
so  satisfactorily  reported  upon,  that  the  fibre  apnears  io 
me  well  worthy  of  being  imported,  as  well  as  tne  fine 
specimens  of  what  is  here  called  Brown  hemp. 

We  may  now  proceed  to  notice  the  new  specimens  of 
the  true  hemp,  or  Chnnabis  tativa.  In  my  former  lecture 
I  called  attention  to  what  was  considered  one  of  the 
strongest  of  fibres,  and  which  I  called  Eote  Eangra 
hemp,  as  it  was  supposed  to  be  the  produce  of  ihe  true 
hemp  from  the  newly  acquired  portion  of  the  Punjab 
Himalayas.  From  the  representations  made  to  them, 
the  Court  of  Directors  of  the  East  India  Company 
ordered  that  from  five  to  ten  tons,  as  convenient,  should 
be  sent  to  this  countiy  from  Eemaon,  the  DeyiaDoon,  and 
Kote  Eangra,  it  order  that  the  cultivators  might  have 
some  inducement  to  erow  the  plant,  and  that  manu- 
facturers here  might  become  acquainted  with  the  pro- 
erties  of  the  Himalayan  hemp,  so  that  it  might  become 
lown  to,  and  established  in,  the  market  here.  The 
experiment  has  not,  as  yet,  been  very  successful. 

First,  of  171  packages  of  hemp  fibre  received  vii 
Bareilly  from  the  Assistant^Commissioner  of  Eemaon, 
it  was  reported  by  the  master  attendant  in  Calcutta, 
that  the  whole  was  more  or  less  damaged  frox^  having 
befen  wetted  by  fredi  water,  so  that  one-third  was  en- 
tirely destroyed;  but  the  rest  having  been  carefully 
garbled,  aired,  and  dried,  was  oomprewed  into  twenty- 
six  bales.  Of  these  twenty-three  were  in  good  order 
and  three  slightly  damaged.  Some  specimens  are  herSi 
and  all  will  shortly  be  sold  by  Messrs.  Noble. 

The  next  import  of  this  true  hemp  from  the  Hima- 
layas, wasgrown  in  Mandoo  and  Eooloo,  in  the  Eangra 
district.  There  was  some  difficulty  in  collecting  it,  in 
consequence  of  its  being  the  first  occasion,  and  there- 
fore it  was  not  ready  for  deniatch  until  the  beginning 
of  the  rainy  season.  Somewhere  about  two  tons^  were 
sent  down  the  Indus  to  Eunachee,  from  whence  it  was 
forwarded  to  Bombay,  all  by  water-carriage.  ^^^ 
tunately  this,  like  the  Eemaon  sample,  got  wetted,  and 
therefore  damaged  in  transit.  It  was,  therefore,  con- 
sidered doubtfiH  whether  it  was  in  a  fit  condition  to 
send  to  England.  Its  quality,  however,  on  being  ***J^ 
in  Bombay,  was  found  to  lie  greatly  superior  to  what 
was  expected,  and  it  was  carefully  sent  in  a  cabin  frwn 
Bombay,  but  not  having  been  pressed,  its  freight  has 
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oort  moie  than  ii  was  worth.  It  is  valuable,  however, 
as  the  first  §pecimen  that  has  been  imported,  and  we 
have  it  here  to  jadge  of  the  probable  value  of  this  new 
sonroe  of  hemp. 

One  important  fact  is  mentioned  in  the  correspond- 
enoe,  and  that  is,  that  fleets,  instead  of  single  boats,  now 
navigate  the  Indus,  and  that  the  freight  by  them  had 
been  reduced  from  B.  1  2  to  10  annas  per  maund,*  from 
Lahore  to  Eurrachee. 

Textile  Fibbes. 

In  Mr.  Yates's  admirable  work,  entitled  *'  T^xtrmum 
Antifwnwn/'  there  is  a  map  of  the  ancient  world,  ac- 
cording to  the  raw  materials  principally  produced  in  it 
for  weaving,  and  it  may  serve  to  give  an  idea  of  the  extent 
uid  Yuiety  of  India  to  state,  that  it  embraces  all  the  raw 
materials  which  are  considered  to  characterise  the  divi- 
sions of  the  ancient  world.  Thus,  camel's  wool  and 
goat's  hair  in  Sindh,  sheep's  wool  in  north-wes^  India, 
and  with  hemp  in  the  Himalayas,  are  all  worn,  as  silk 
is  in  Assam,  and  cotton  all  over  the  plains  of  India.  In 
addition  to  these,  we  might  add  a  number  of  vegetable 
fibres  used  fot  textile  purposes.  Thus,  jute,  sunn,  and 
ambaree,  are  three  different  fibres  which  are  woven  into 
doth  in  different  places.  So  the  white  fibres  of  the 
moorva,  or  Indian  bow-string  hemp,  are  woven  into 
muslin-like  fibre,  so  abundant  in  the  iungly  salt  soils  of 
the  coast ;  this  is  still  more  the  case  with  the  pine-apple, 
irtuch,  from  its  fineness,  and  the  abtrnduice  in  which  the 
plant  occurs,  is  invaluable ;  for  instance,  in  the  neighbour- 
tiood  of  Singapore,  and  in  the  adjacent  islands,  there  are  said 
to  be  thousands  of  acres  covert  with  this  olant,  and  there 
the  |dant  grows  so  readily,  that  the  supply  may  be  con- 
sidered inexhaustible.  It  is  named  pigna  by  the  Spaniards 
of  the  Philippine  Islands,  from  the  resemblance  of  its 
fruit  to  the  oone  of  a  pine  tree.  Hence  the  name  of  jrina 
doth,  sometimes  called  batUte  (Tanaruu,  which  we  some- 
ftimes  see  richly-embroidered  by  the  nuns  in  the  convents 
of  Manilla,  Both  names  are  interesting,  the  one  as 
characteristic  of  the  doth,  and  the  other  of  the  plant 
which  yields  one  of  the  kinds  of  fabric  which  is  made 
and  exported  from  the  Philippine  Isles,  and  which  is 
diaracterised  by  its  muslin-like  character,  though  some- 
what wiry  in  feel,  and  apt  to  become  of  a  brownish  hue. 
There  is  yet  another  kind  of  fabric  which,  unfortunately, 
is  by  some  also  called  ptaa  doth,  but  which  I  cannot  be- 
lieve to  be  produced  by  the  pine-apple,  as  the  fibres  are 
broader,  softer,  and  have  a  lustrous  appearance.  I  have 
been  unable  to  obtain  any  positive  information  respecting 
the  source  of  this  fabric,  but  I  believe  it  to  be  the  pro- 
dace  of  the  same  plant  as  that  which  yieldsManilla  hemp, 
for  we  are  told  that  the  plant  called  Abaea  {Mwa  textilU), 
is  grown  to  a  considerable  extent ;  that  the  outer  layers 
yield  fibre  fitted  for  cordage,  and  the  inner  ones  for 
weaving,  into  fabrics,  such  as  web  cloths,  which  are  do' 
scribed  as  having  lustre,  softness,  and  white  colour.  The 
fibres  for  fine  weaving  are  rendered  soft  and  pliable  by 
beating  them  with  a  wooden  mallet.  I  am  further  con- 
finned  in  the  correctness  of  this  opinion,  from  the  fibres 
of  the  plantain,  which  is  a  species  of  of  musa,  when  care- 
follyprepared,  having  a  glossy  and  silk-like  appearance. 
Br.  Hunter  found  that  all  steeping  in  water  is  injurious, 
and  that  it  is  better  to  separate  it  b^  pressure  and 
scraping  at  once,  and  the  more  careftilly  it  is  cleaned  the 
stronger  is  the  fibre,  and  more  glo6s>'.  As  I  formerly 
dwelt  upon  the  great  importance  of  preserving  the  fibre 
of  the  plantain,  which  is  so  extensively  cultivated  for 
its  fruit,  which,  if  too  abundant,  we  may  preserve,  when 
ripe,  or  prepare  phmtain  meal  firom  it  before  it  is  auite 
n,  I  believe  that  not  only  will  the  fibre  be  useful  for 
cordaffe  for  ordinary  purposes,  but  a  part  may  be  em- 
ployed for  textile  purposes. 

Though  jute  in  the  plains,  and  hemp  in  the  Himalayas 

*  Tbe  maond  is  ooDsidered  equal  to  821b8.    The  mpce  is 
cquraleiit  to  Ss.    It  contains  16  annas,  each  ansa  being  12  pie. 


are  both  employed  for  textile  purposes,  we  will  next 
notice  the  attempts  which  have  been  made  to  ,produoe 
flax  in  India. 

Flax  and  Linseed. 

Of  the  great  abundance  of  the  flax  plant  in  India  we 
have  a  sure  proof  in  the  increasing  quantities  of  linseed 
which  are  yearly  exported  from  India.  Thus,  in  1851, 
98,814  cwt.,  and  in  1854,  862,882  cwt.,  were  imported 
into  this  country. 

Many  have  thought  that,  as  India  produces  so  large  a 
quantity  of  linseed,  and  no  flax,  there  must  be  a  great 
waste  of  useful  material.  There  is  no  doubt  some  truth 
in  the  former  statement,  but  not  nearly  to  the  extent 
that  is  supposed ;  for,  in  consequence  of  the  mode  of  cul- 
ture and  the  peculiarities  of  climate,  the  stem  is  short 
and  branching,  producing  much  seed  and  a  little  coarse 
flax,  which  is  separated  with  difficulty,  from  the  brandl- 
ing nature  of  the  plant.  The  appearances,  indeed, 
seemed  so  favourable,  that  a  company  was  established 
by  men  acquainted  with  India:  a  Belgian  cultivator, 
and  Belgian  preparer  of  flax,  were  sent  to  Bengal. 
Though  flax  was  produced — said  to  bo  worth  from  £40 
to  £60 — ^no  permanent  effect  was  produced,  though  it 
was  said  to  have  cost  one  experimentalist  only  from  £12 
to  £15,  and  who  ought  to  have  succeeded,  as  he  says 
that  the  expenses  of  cultivation  were  paid  for  by  the 
seed ;  but  others  state  that  it  cost  £81  and  £82  a  ton. 
I  cannot,  however,  think  that  which  is  done  successfully 
in  Egypt  is  impossible  in  everv  part  of  India.  Indeed,  I 
was  of  opinion  that  it  might  be  successfully  produced  in 
Sangar  and  Nerbuddah  temtories,  in  consequence  of  the 
soil  and  climate  being  such  as  will  probably  suit  the 
plant,  deficiency  of  moisture  being  seldom  complained 
of.  But  I  have  not  heard  the  results  of  Mr.  Williams* 
proposed  experiments. 

Some  of  uie  finest  linseed  having  been  produced  in  the 
neighbourhood  of  Saharampore,  in  80  degrees  of  north 
latitude,  and  some  flax  which  was  grown  from  this  seed 
having  been  highly  thought  of  at  Liverpool,  it  was  de- 
termined to  have  an  experimental  culture  under  Dr. 
Jameson,  who  so  successmlly  conducts  the  cultivation 
and  manufacture  of  tea.  Here  there  is  a  variety  of 
climates,  as  in  the  plains  at  the  head  of  the  northern 
Doob,  in  the  Door  valley,  and  on  the  hills  themselves. 

The  report  has  not  been  yet  received,  but  in  a  private 
letter  I  lately  received  from  him  he  stated  that  they  had 
succeeded  completely  in  the  cultivation  of  the  plant,  but 
had  failed  in  the  separation  of  the  flax.  This  is  a  thing 
that  can  be  easily  remedied. 

The  Agricultural  Society  of  the  Punjab  first  produced 
some  flax  in  the  winter  of  1858-54.  Samples  of  this 
having  been  sent  to  Calcutta  it  was  pronounced  to  be  the 
finest  flax  that  had  been  grown  in  the  country.  The 
Indian  Qovernment  having  been  applied  to,  authorised 
through  the  Society  that  prizes  should  be  given  for  the 
largest  area  of  land  cultivated  with  the  flax  plant,  and 
also  the  purchase  of  the  entire  crop  of  merchantable  flax, 
as  well  as  of  the  seed,  at  the  current  Bazaar  rate ;  if  no 
purchasers  should  present  themselves.  Directions  were 
published  and  distributed,  and  preparations  made  for  the 
reception  of  the  large  quantities  of  flax  which  were  ex- 
pected to  be  brought  to  Lahore.  The  Society  was  also 
authorised  to  rent  some  land,  which  was  to  be  cultivated 
under  their  own  inspection,  and  the  flax  prepared  by  a 
European  who  had  had  some  practical  experience  of  the 
preparation  of  flax  in  Europe.  On  application,  some 
specimens  of  tools  were  sent  over,  as  well  as  European 
seed,  small  quantities  by  the  overland  route,  but  the 
larger  quantity  by  sea,  and  of  different  kinds,  as  Riga, 
Dutch,  American,  English,  and  Irish,  purchased  from  the 
highly-respectable  house  of  Wrench  and  Co.,  of  London- 
bridge. 

Among  the  results  of  this  experiment,  it  is  obsei-ved, 

in  the  Society's  Report,  "  In  uie  course  of  the  experi- 

mente  of  the  past  season,  both  as  regards  cultivation  and 

*  preparation  of  flax,  numerous  facts,  of  more  or  less  im- 
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portance,  have  been  elicited.  For  instaDce,  it  \a  found 
that  much,  if  not  all,  of  the  linseed  of  Central  India 
bears  a  white  instead  of  a  blue  flower,  and  that  the  seed 
also  differs  materially.  Also,  thit  the  flax  of  suitable 
Indian  localities,  though  from  indian  seed,  is  capable,  if 
properly  sown  and  plucked  at  the  right  time,  of  pro- 
ducing excellent  fibre,  and  with  a  moderate  degree  of 
manipulation."  This,  indeed,  seems  to  be  the  only 
proper  course  to  pursue,  for  it  would  hardly  be  possible  to 
establish  any  extensive  culture,  if  it  was  necessary''  to  im- 
port seed  from  Europe. 

The  attempt  to  induce  the  natives  of  the  Punjab  to 
cultivate  linseed  on  a  large  scale  and  to  produce  flax, 
seems  to  have  been  as  successful  as  could  reasonably  have 
been  expected.  For  the  breadth  of  land  under  culture 
increased  from  8,463  acres  in  1853-64  to  19,039  acres  in 
1864-65.  But  though  the  Government  had  offered  to 
buy  all  the  seed,  if  no  other  purchasers  offered,  yet  of 
the  160,000  maunds  of  seed  which  were  calculated  to 
have  been  produced,  only  11 ,300  maunds  were  brought 
to  be  purchased  by  Government,  the  rest  having  been 
bought  up  by  native  merchants.  The  net  outlay  by 
Government  up  to  January,  1856,  having  been 
Rs.  29,657  15  7,  and  the  year's  proceeds  Us.  83,160  14  8, 
giving  a  net  surplus  of  Rs.  8,444  8  4.  Such  a  favour- 
able result,  in  the  first  year  of  an  experiment,  was,  no 
doubt,  due  in  part  to  the  imnsually  high  prices  prevail- 
ing during  the  war  with  Russia.  The  seed  was,  no  doubt, 
of  a  good  quality,  as  is  most  Indian  linseed,  from  the 
quantity  of  oil  it  yields. 

Some  of  the  natives  of  Punjab  having  been  in  the  habit 
of  separating  fibre  flax  on  their  own  account,  and  so  large 
a  breadth  of  land  having  been  sown,  on  the  government 
engaging  to  purchase  all  the  seed  and  also  fibre  that  was 
produced,  if  no  other  purchaser  offered,  it  was  expected 
that  a  very  large  quantity  of  fibre  would  have  been  pro- 
duced. Prestations  were  made  by  the  Agricultural  So- 
ciety to  receive  it,  and  their  Secretary  wrote  to  different 
Chambers  of  Commerce,  informing  them  of  the  expected 
out-turn  of  flax  from  this  new  locality.  These  anticipa- 
tions were  not,  however,  realised,  forthe  fibre  which  was 
brought  in  was  small  in  quantity,  though  some  of  it  was 
of  good  quality.  The  straw  brought  in  amounted  only 
to  2,366  maunds,  some  of  it  green,  some  dry ;  about  half 
had  to  be  thrown  away,  and  onlv  110  maunds  of  merchant- 
able flax  were  produced,  and  this  was  bought  by  Messrs. 
Harton,  rope-makers,  for  eight  rupees  a  maund,  and  sent 
down  to  Calcutta.  Indeed,  it  was  hardly  to  be  expected, 
that  men  who  had  been  in  the  habit  of  thin  sowing  a 
plant  for  seed,  would  all  at  once  sow  it  thickly  enough 
to  produce  good  fibre,  especially  as  prizes  were  to  be  g^ven 
for  breadth  of  culture.  I  myself  had  in  some  measure 
anticipated  this  resul.t,  for  I  stated,  '*  But  while  the  best 
method  of  culture  will  be  ascertained  by  the  Society,  on 
their  own  cultivation,  it  is  feared  that  the  length  of  stems 
required  (3  feet  6  inches)  will  exceed  much  of  what  may 
be  grown  by  the  natives  (Indian  Fibres,  p.  196).  There 
is,  however,  a  favourable  prospect  of  the  successful  cul- 
ture of  fibre  in  the  Punjab.  None  of  the  specimens  of  flax 
grown  have  yet  reached  the  India  House.  But  I  have  a 
onall  sample  of  flax  grown  by  Mr.  Wagentreiber,  in 
Upper  Assam,  and  another  sample  sent  by  the  Dundee 
Chamber  of  Commerce,  which  is  said  to  have  been  pre- 
pared from  straw  grown  800  miles  from  Calcutta  (though 
it  is  not  said  in  what  direction).  The  Directors  consider 
that  fibre,  of  the  quality  of  the  sample,  would  be  useful 
in  the  manufactures  of  Dundee,  could  ft  be  laid  down  in 
this  country  at  a  price  not  exceeding  £80  a  ton ;  and  yet 
in  the  report  which  accompanied  this  article,  the  straw 
18  said  to  be  intrinsically  a  very  poor  artide,  and 
the  quality  of  the  finished  sample  also  indifferent; 
but,  nevertheless,  it  is  a  marketable  article.  Con- 
sidering how  frequently  inquiries  have  been  ihaAe  to 
ftow  flax,  even  though  it  should  be  of  a  coarse  quality, 
it  appears  surprising  to  me  that  some  of  the  easily  grown 
fibres  of  India  shoiidd  not  have  been  employed  aa  substi- 


tutes for^ax.  This  is  probably  owing  to  the  fibres  beipg^ 
sent  b}'  the  natives  in  a  roughly  prepared  state  to  market. 
For  there  is  no  doubt  that  the  fibre,  when  ultimately 
divided,  is  fine  and  also  strong  enough,  as  we  may  see  in 
this  specimen  of  the  Wuckoo  fibre,  from  Travancore,  and 
was  formerly  seen  in  tlie  fibres  prepared  by  Mr.  Dickson. 
This  is  still  moi-e  conspicuous  in  the  fibres  which  have 
been  prepared  by  Mr.  Pye,  and  which  I  gave  him  a  few 
days  ago  in  the  rough  state  in  which  they  were  sent  from 
India.  The  red  bast  from  Pegu  has  been  converted  into 
a  good  fibre,  and  we  see  a  part  has  been  bleached  and 
is  almost  white. 

Mr.  Pye's  other  specimens  were,  he  informs  me,  prepared 
from  the  commercial  Bombay  hemp ;  I  hope  Mr.  Nortli. 
will  give  us  some  information  respecting  this  process. 

Besides  these,  there  is  another  set  of  fibres,  which  I 
will  not  particularise,  for  they  are  too  numerous,  but  they 
are  remarkable  for  length,  softness,  and  silkiness ;  indeed, 
in  many  respects,  they  resemble  fine  jute,  but  they  are 
usually  stronger.  These  belong  chiefly  to  the  genus 
Hibiscus,  some  of  which  are  cultivated  on  account  of 
their  edible  fiiiit.  Several  have  been  sent  from  Assam, 
others  from  Chota  Nagpore,  and  Sambhulpore,  from 
Bijnour  and  from  the  Deyran  valley.  The  Urena,  from 
Pegu,  but  a  weed  in  most  parts  of  India,  yields  a  soft 
jute-like  fibre,  which,  as  well  as  another  from  Tenasserim, 
may  be  used  for  flax.  Others  have  been  sent  from  the 
opposite  coast  of  India,  that  is,  from  Cai)ara,  whence,  we 
have  seen,  a  fine  kind  of  hemp  is  produced.  Some  of 
these  are  well  worthy  of  cultivation.  Dr.  Roxburgh,  60 
years  ago,  recommended  Jfibiteut  strictui  for  cultivation, 
on  account  of  the  quantity  and  fineness  of  the  fibre  it 
yielded.  So  also  Abroma  augutta^  which  he  was  dis- 
posed to  call  Perennial  Indian  Flax.  These  specimens  are 
still  in  the  India  House  collection,  and  fresn  ones  have 
been  sent  recently  from  Assam.  The  bast  abounds  with 
lonp;,  strong,  and  white  silky  fibres.  The  plant  grows  so 
rapidly  as  to  yield  two,  three,  or  even  four  crops  of  cut- 
tings annually,  fit  for  peeling.  He  obtained  271  lbs.  of 
clean  fibre,  which  he  states  was  three  times  greater  than 
the  average  produce  of  sunn. 

To  prove  that  I  do  not  exaggerate  the  importance  and 
probable  extensive  employment  of  this  class  of  fibres,  I 
nave  only  to  refer  to  some  beautifully  prepared  specimens 
of  some  of  these  fibres,  which  I  gave  to  Mr.  Malcolmson, 
of  Portlaw,  and  which  he  has  returned  me  within  these 
few  days. 

Though  I  prefaced  these  observations  by  stating  that 
I  would  not  enter  too  much  into  detail  or  dwell  upon  a 
very  large  number  of  plants,  yet,  as  most  of  those  to 
which  I  have  referred  are  the  produce  of  the  richer  soils 
and  moister  climates  of  India,  it  would  be  desirable  to 
find  something  fit  to  give  employment  to  those  who  live 
near  the  drier  and  more  barren  and  desert  parts  of 
India. 

There  is  fortunately  a  plant  found  in  great  abundance  in 
such  parts  of  India,  which  requires  no  culture,  can  live 
without  water,  and  abounds  in  fibre  and  a  milky  juice. 
This,  moreover,  is  a  plant  with  perennial  roots,  wd  of 
which  the  stems,  when  cut  down,  spring  up  again,  and  give 
a  fresh  crop  of  fibres.  These  I  formerly  brought  to  your 
notice,  as  remarkable  for  their  strength.  I  now  notice 
them  as  conspicuous  for  their  fineness,  flexibility,  and 
fitness  for  textile  purposes,  as  may  be  seen  in  the  sample 
we  have  here,  of  a  muslin-like  handkerchief,  made  of  the 
fibres  of  the  Mudar,  a  plant  which  belongs  to  a  family 
abounding  in  fine  and  strong  fibres,  and  of  which  we  have 
several  specimens  in  this  room.  The  Mudar  itself 
belongs  to  the  ffetms  CalolrcpUy  of  which  there  ate 
different  species  in  Sindh,  in  the  West  Indies,  and  in 
the  Madras  Peninsula,  but  all  3rield  this  fibre. 

With  this,  however,  I  will  only  mention  a  very  re- 
markable fibre,  from  its  strength  and  silkiness,  which 
has  been  sent  from  Upper  Assam,  as  the  produce  of 
PacknafaUida. 

The  only  fibre  which  remains  for  me  to  notice  is^ 
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0D6  that  has  already  been  frequently  brought  to  the  no- 
tice of  this  Society,  and  that  is  the  fibre  known  under 
the  names  of  China-grass,  Chu-Ma,  Ramee,  Ealoee, 
Bheea,  and  Kankhora,  which  is  not  only  well  known 
in  China,  but  in  the  province  of  Assam  in  India ;  like- 
wise in  the  Bengal  districts  of  Bungpore  and  Dinage- 
pore;  in  Tenasaerim,  Siam,  Singapore, 'and  Sumatra. 
Dr.  Oxley,  writing  since  my  former  communication, 
aaya  it  is  indigenous  all  over  the  Malayan  archipelago, 
grows  freely  at  Singapore,  and  occurs  as  a  secondarpr 
jungle  in  the  greatest  profusion  in  Java ;  and  all  that  is 
required  is  the  art  of  preparation.  The  Malays  have 
always  employed  it  for  their  nets  and  fishing-lines. 

Difficulties  having  been  experienced  in  inducing  the 
natives  to  g^^w  more  of  the  Kheea  fibre  than  they  re- 
quire for  their  own  fishing-lines,  the  Court  of  Directors 
of  the  flast  India  Company  ordered  a  few  tons  to  be 
purchased  annually  in  each  district,  in  order  that  the 
natives  might,  on  extending  the  culture,  always  find  a 
ready  sale  for  their  produce  on  the  spot,  or  until  the  quan- 
tity should  be  sufficient  to  attract  the  attention  of 
merchants. 

In  consequence  of  this  order,  small  consignments  of 
this  Rheea  fibre  have  been  made  from  different  districts, 
the  quantities  of  which  will  no  doubt  increase  yearly. 
These  will  also  be  sold  by  Messrs.  Noble.  There  have 
been  also  sent  a  few  other  Rheea  fibres,  produced  by 
other  species  of  Uriiea  or  Bohmmtria, 

Paper  Matssials. 

Having  dwelt  so  long  upon  the  subject  of  fibres  in 
general,  time  and  space  will  allow  me  to  say  only  a  few 
words  respecting  their  application  to  paper  making. 
This  I  the  less  regret,  as  having  pointed  out  a  mass  of 
v&luable  mater&l  which  may  be  and  is  actually  em- 
I^oyed  both  in  India  and  China  for  conversion  into  paper, 
the  subject  is  one  rather  ^for  planters,  merchants,  and 
manufacturers,  than  for  me  to  follow  up.  My  attention 
was  first  directed  to  the  subject  in  consequence  of  the  re- 
peated inquiries  from  paper-makers,  and  subsequently  by 
an  oflkial  application  from  the  Board  of  Trade,  to  point 
oat  any  fresh  sources  of  material  for  the  making  of  paper. 
India  seemed  to  me,  and  still  does  appear,  an  unworked 
mine,  from  which  much  valuable  material  might  be  ex- 
tracted, and  I  have  no  doubt  that  much  will  thence  be 
imported,  but  in  this,  as  in  all  other  cases,  wemustadopt 
means  suited  to  the  ends  we  ha^'e  in  view.  It  has  been 
objected  that  India  is  far  and  freights  high,  that  fibre- 
made  pulp  will  not  draw  well  through  machinery.  These 
objections  were  as  valid  when  the  inquiries  were  made  as 
they  are  now.  In  recommending  that  Indian  fibres 
should  be  converted  into  half  stuff  for  paper  makers,  I 
did  not  intend  that  the  best  fibres  should  be  beaten  up 
into  pulp  before  they  had  been  used  for  other  purposes, 
because  1  hope  that  as  these  fibres  can  bear  examination, 
and  will  amply  repay  any  labour  that  is  bestowed  upon 
them,  that  they  will  take  a  higher  instead  of  a  lower 
place  in  the  market.  But  I  specially  directed  attention 
to  some  plants  which  grow  in  wild  luxuriance,  and  to 
others  which  are  cultivated  for  other  purposes,  and  of 
which  the  fibrous  part  is  now  yearly  thrown  away  in  vast 
quantities.  I  believe  that  if  some  simple  machinery 
were  brought  in  aid,  even  of  the  cheap  labour  of  India, 
that  some  of  these  fibres  might  be  profitably  preserved, 
and  that  the  waste  and  tow  which  was  obtained  during 
their  preparation  might  be  reduced  to  the  state  of  half- 
stuiT.  Ajb  an  instance  of  the  cost  at  which  this  may  be 
done,  I  would  beg  to  quote  'hHi,  Henley,  who  has  fa- 
voured us  with  a  paper  on  this  subject,  published  in  the 
volume  of  the  Society's  Journal  for  1854. 

He  there  observes: — '*  It  is  to  India  we  must  look  for 
extensive  and  cheap  supplies,  for  it  is  there  alone  we  find 
the  necessary  conditions  of  very  low-priced  and  intelligent 
labour,  with  an  abundance  of  elementary  suitable  ma- 
terials ;  and  that  as  artidesof  small  price  are  particularly 
sensitive  of  charges,  such  as  of  freight,  Ac,  it  is  only  by 


large  operations  that  an  average  of  low  dhargee  can  be 
accomplished." 

Suitable  materials  being  abundant,  he  proposes  that  it 
should  be  reduced  to  the  state  of  half-stim  l^  the  aid  of 
the  Dhenkee,  already  mentioned,  as  an  instrument  to 
be  found  in  almost  every  house  in  Bengal,  being  used  for 
husking  rice,  the  preparation  of  tobacco,  of  drags,  dye- 
stuffs,  and  brick-dust. 

The  charges  to  London,  including  fVei^ht,  insurance, 
exchange,  dock,  and  in  fact  all  commercial  charges,  he 
estimates  at  £7  per  ton  weight.  It  is  necessary  to  specify 
the  ton  weight,  as  the  ton  for  freight  would  be  only  16 
cwt.  The  cost  of  half-stuff  of  different  qualities  would 
be  about  £4  4s.  and  £7,  as  contracts  could  be  made  at 
the  rate  of  Rs.  1  8,  or  33.,  to  Rs.,  2  8,  or  Ss.,  per  maund 
of  821b.,  deliverable  at  any  central  depdt  within  a  radius 
of  twenty  miles.  The  expenses  of  conveyance,  &c.,  in 
India,  about  £2  2s.,  and  of  freight  to  London,  and  other 
expenses,  about  £7 ;  so  that  the  lower  quality  might  be 
imported  here  for  £18  4s.,  and  the  better  quality,  equal 
to  linen  rags,  for  £16  5s. 

"  It  would  be  necessary  to  have  recourse  to  the  usual 
Indian  system  of  making  cash  advances  to  contractors  ere 
a  pound  of  the  goods  hadanv  existence.  Such,  however, 
is  the  universal  system  of  the  country.  The  natives,  it 
must  be  admitted,  are  wonderfully  faithful  on  the  whole 
in  adhering  to  their  bargains." 

"  The  method  proposes  to  avail  itself  at  once  of  their 
own  simple  arts;  it  brings  the  question  as  nearly  as  pos- 
sible to  the  state  of  domestic  industry,  ever  the  inost 
economical  in  such  countries ;  it  reduces  to  the  lowest 
point  the  charge  of  collecting  from  extensive  districts  the 
various  elementary  matters  which  might  present  them- 
selves." 

I  believe,  however,  that  in  some  parts  of  India,  these 
expenses  might  be  still  further  reduced,  that  is  in  plaoes 
still  nearer  the  coast,  as,  for  instance,  in  Arracan,  where 
excellent  basts  and  ropes  made  from  them  are  sold  in  the 
bazaar  of  Attyat,  for  Ir.  a  maund,  or  3s.  per  cwt. 
Material  is  equally  abundant  in  the  western  coast  of  the 
peninsula  of  India,  where,  however,  water  power  might 
easily  be  applied  to  the  Dhenkee  or  tilt  hammer  of  India. 
This  would  still  further  reduce  the  expense,  at  the  same 
time  that  the  work  was  effectually  done. 

Having  on  a  former  occasion,  as  well  as  in  a  work  on 
this  subject,  enumerated  the  various  Indian  fibres  which 
may  be  and  are  employed  for  conversion  into  paper, 
I  need  do  no  more,  on  the  present  occasion,  than  state 
that  specimens  of  most  of  them  are  here.  As  an 
instance  of  the  ignorant  objections  sometimes  made,  one 
writer  objects  to  the  plantain  being  employed  for  the  pur- 
pose, as  he  knows,  from  experience,  that  the  fibre  melts 
away,  and  is  without  substance  for  making  into  paper.  Now 
if  there  is  one  of  these  fibre  papers  that  is  stronger  than 
another,  and  even  parchmenty  in  character,  it  is  the  paper 
made  of  plantain  fibre.  From  India  fresh  specimens  of 
these  papers  have  been  sent,  as  well  as  some  made  from 
fresh  sources,  as  by  Mr.  Underwood,  of  Madras,  from  the 
fibre  of  mats,  as  well  as  from  the  fibre  of  the  leaves  of 
Pandanut  odoraiiitimtu.  Captain  Dalton  has  sent  from 
Assam  paper  made  from  young  bamboos.  Mr.  Botten  some 
made  of  the  bark  of  bmhne  cannabinda^  from  which 
Nepal  paper  is  made.  We  have  also  some  bricks  of  the 
half  stuff  of  the  same,  for  which  I  am  indebted  to  Mr. 
Henley.  Dr.  Biddell  has  sent  paper  made  of  the  fibres  of 
Bibiicta  ewulentug,  one  of  the  plants  cultivated  on 
account  of  its  frait,  being  used  as  an  article  of  diet. 
The  plant,  he  says,  is  of  quick  growth  and  easy  of  cul- 
ture, and  produces  a  very  strong  and  serviceable  paper. 

In  this  country  we  had  specimens  of  paper  maae  fh>m 
the  jute  of  India,  of  different  qualities,  and  fit  for  vari- 
ous purposes,  by  Mr.  Hollingworth,  of  Maidstone.  The 
expence  of  bleaching  he  finds  to  be  a  very  small 
per  oentage  above  the  expense  of  bleaching  other  mate- 
rials. Mr.  Routledge,  I  know,  has  for  several  years  been 
employed  in  experiments  on  making  paper  from  fibres. 
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I  hope  he  will  this  evening  show  us  some  of  the  very 
sacoessful  results  which  he  has  obtained.  The  material 
he  employs  can,  I  believe,  be  obtained  as  cheaply  as  any 
thing  else.  I  have  no  doubt,  however,  that  if  fibres 
come  to  be  largdy  employed  in  making  paper,  India  will 
participate  in  the  commerce,  as  her  fibres  now  undersell 
all  others ;  and  though  jute  is  dearer  than  usual,  it  is  not 
because  smaller  quantities  have  come  in,  but  because  it 
is  becoming  applied  to  a  number  of  new  textile  pur- 
poses, but  for  some  of  which  several  of  the  fibres  now 
before  you  are  equally  applicable. 

Conclusion. 

As  we  said  at  the  commencement  of  these  observations, 
it  is  necessary  to  connect  the  producer  and  the  purchaser, 
and  if  we  want  to  obtain  these  fibres  in  quantity  or  of 
good  quality,  we  must  address  ourselves  to  local  agents, 
who  will  make  European  wants  known.  For  not  only 
must  the  culture  of  a  new  plant  succeed,  but  there  must 
be  a  demand  on  the  epot  for  the  produce.  This  has  been 
promiUenUy  broTight  forward  by  several  of  the  Revenue 
Officers. 

Thus,  the  collector  of  South  Arcot  writes : — "  1  do  not 
believe  that  anything  short  of  an  assurance  that  a  remuner- 
ative price  will  be  immediately  given,  will  induce  the 
natives  to  attempt  the  cultivation  of  any  novel  species  of 
produce."  From  Tanjore,  the  collector  writes,  that  "the 
cultivators  have  no  desire  for  speculation,  and  no  faith  in 
mere  assurances  that  articles  fitted  for  the  European  trade 
T\ill  meet  with  a  ready  sale  at  Madras."  So  m  Canara 
the  same  officer  writes  : — In  this  district,  *'  the  Ryots 
want  very  little  encouragement  to  cultivate  any  article 
beyond  a  certainty  of  remuneration.  But  it  is  of  no  use 
to  tell  them  that  anv  article  is  of  value  in  a  distant 
market.  This  is  nothing  to  them.  The  only  question 
is,  if  they  produce  it,  wiU  any  one  give  them  money  for 
it  on  the  spot,  for  if  any  one  will,  they  will  produce  it 
immediately."  He  adcfs,  that  he  considers  the  Indian 
hemp,  that  which  we  have  already  seen,  is  of  such  ^ood 
quality  from  Canara  as  to  be  the  most  promising  article. 
These  officers  adduce  the  fish-oil  of  the  Malabar  coast 
as  having  become  lately  an  article  of  export  from  the 
!M2dabar  coast.  So  in  South  Arcot,  the  ground  nut  has 
come  to  be  largely  produced,  and  its  ou  exported,  in 
consequence  of  a  remunerative  price  having  been  offered 
by  a  merchant  at  Cuddalore.  In  Rajabjnundry  and 
Ganjam,  sugar,  they  mention,  as  being  cultivated  in  this 
taode  as  indigo  is  in  the  Cuddapah  district. 

So  Mr.  Henley,  as  we  have  just  seen,  recommends 
dealing  with  the  cultivators  by  means  of  native  agents, 
whomake  advances,  and  make  contracts,  and  are  respon- 
sible for  the  delivery  of  produce. 

The  natives  of  India  ought,  moreover,  to  be  assisted 
with  machinery  suitable  for  the  separation  of  fibres,  and 
not  of  a  very  expensive  character,  and  which  might  be 
moved  either  by  hand  or  bullock  power.  I  may  adduce 
the  small  cotton  gin,  the  construction  of  which  was 
superintended  by  the  Commercial  Association  of  Man- 
chester. The  natives  Of  India,  who  would  only  buy 
these  small  machines  at  first,  have  since  bought  about 
800  of  them,  many  of  them  with  10, 20,  and  25  saws. 

Having  thus  gone,  as  briefly  as  possible,  over  the  ex- 
tensive field  spread  before  us,  I  have  only  to  recapitulate 
the  points  which  seem  most  worthy  of  notice.  First, 
that  the  west  coast  of  the  Bay  of  Bengal,  as  well  as 
the  Peninsula  of  India,  abounds  in  basts  and  barks, 
which  are  cheap  in  price,  and  might  be  brought  as  dun- 
nage, if  not  thought  worthy  of  bein^  converted  into  fibres 
or  half-stuff.  Among  cordage  materials,  besides  the  broWn 
hemp  of  Bombay,  there  are  some  excellent  varieties 
on  the  Malabar  coast,  and  in  Canara,  as  well  as  in  other 
parts  of  India.  The  chief  point  would  seem  to  be  to 
encourage  the  natives  to  collect  and  prepare  the  fibres 
as  carefidly  as  possible,  which  there  is  every  probability 
of  their  doinff,  if  encouraged  by  adequate  remuneration 
from  the  local  buyers.    Tne  Plantain  and  other  white 


fibres,  are  well  worthy  of  forming  cordage  for  ordinary 
purposes,  until  they  are  produced  in  sufficiently  laiy 
quantities  to  make  use  of  them  for  other  purposes.  We 
have  also  had  before  us  the  true  hemp,  which,  thottgh 
imported  from  the  distant  Himalayas,  is  able  to  eom- 

g»te  in  price,  as  it  does  in  strength,  with  the  hemp  of' 
ussia. 

Among  textile  substances,  we  have  seen  that  there  is 
considerable  probability  of  the  suocessful  citlthre  of 
flax  in  the  Punjab,  ana  perhaps  in  some  other  district. 
But  it  has  appeared  very  desirable  that  we  should  at 
once  make  use  of  some  of  the  indigenous  fibres  of  India 
which  seem  well  adapted  for  the  purpose,  as  we  have 
seen  the  marvellous  effects  producea  by  eareful  prepara- 
tion on  some  of  these  fibres.  Those  from  toe  west 
coast  seem  at  once  available,  while  the  beautifully  pre- 
pared and  silken  fibres  of  the  Hibiscus  seem  much  too 
valuable  to  be  any  longer  neglected,  and  the  plants 
which  produce  them  unite  the  good  qualities  of  rapid 
growth,  easy  cultivation  and  ready  separation  of  their 
fibres. 

Among  the  fibres  which  ap|>ear  most  desirable,  from 
the  exceUence  of  their  qualities,  is  that  of  theMudar  plant, 
or  its  nearly-allied  species,  which  abound  in  desert 
places,  and  grow  without  culture  or  water,  may  be  yearly 
cut  down,  and  yearly  produces  fVesh  stems.  In  the  quali- 
ties of  strength  and  fineness,  this  seems  to  come  nearest 
to  the  China  grass,  of  which,  as  the  Rheea  of  Assam,  we 
have  noticed  the  imports  by  several  ships,  which  will 
probably  assist  in  establishing  it  as  a  regular  article  of 
import  tram  India,  as  well  as  from  China. 

Most,  if  not  all  of  those  fibres,  are  fitted  for  making 
into  paper  stuff.  Though  most  of  them,  from  being 
applicable  for  cordage  or  textile  purposes,  are  able 
to  command  higher  prices  than  im  paper-maker 
can  give,  yet  some  may  be  brought  for  such  prices  as  he 
can  afford.  Many  of  them,  I  feel  no  doubt,  will  occupy 
high  places  among  the  imports,  as  well  as  among  the 
pnces  of  fibrous  materials,  and  may  rival  in  quantity 
the  jute,  which  was  at  one  time  thought  worthless,  but 
which  cannot  be  had  in  sufficient  quantities  for  our 
manufactures. 

In  conclusion,  I  trust  I  may  refer  to  an  observation  I 
formerly  made,  and  that  was,  the  confident  hope  that 
the  Collections  of  Raw  Products  which  were  being  formed 
would  have  considerable  effect  in  diffusing  correct  infor- 
mation on  all  such  subjects;  and  I  said,  that  as  in  the  City 
time  was  counted  in  minutes,  I  would  have  one  in  the 
very  heart  of  the  City.  I  may  congratulate  the  Society 
on  the  speedy  establishment  of  a  Museum  at  the  India 
House,  whidi  will  contain,  for  permanent  examination 
and  constant  reference,  an  ample  collection  of  the  Raw 
Products  and  Manufactured  i^ides  of  the  vast  Indian 
empire. 

DISCUSSION. 

Mr.  RouTLKDGB  Said  that  he  had  great  pleasure  in 
complying  with  the  request  of  Dr.  Royle,  to  show  the 
paper  and  half  stuff  he  was  now  manufacturing  from  a 
raw  fibrous  material.  These  specimens  of  paper  were  by 
no  means  perfect,  and  only  served  to  illustrate  what 
ma^  be  done  witli  a  raw  material.  At  the  mills  wiUi 
which  he  was  connected,  they  were  now  putting  down  ad- 
ditional plant,  and  in  the  course  of  a  few  months  they 
would  be  in  a  position  to  supply  half  stuff  or  paper 
pulp  to  the  trade.  The  scarcity  of  paper-making  mate- 
rial was  a  question  which  had  notoriously,  for  some  time 
past,  attracted  the  attention  notonly  of  paper-makers  but 
of  idl  commercial  circles,  as  it  was  generally  admitted 
that,  although  the  ratio  of  increase  in  the  manufacture 
of  paper  has  f\illy  kept  pace  with  that  of  our  two 
other  great  staples,  iron  and  cotton,  it  differs  from  thenk 
in  the  daily  increasing  deficiency  of  8up|)ly  in  its  manu- 
facture. The  abolition  of  postal  restrictions  and  the 
spread  of  cheap  serial  publications,  had,  during  the  past 
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fer  yasn  eflpecidly,  given  great  impetua  to  the  produc- 
tioo  of  paper.  In  the  5  years  from  1830  to  1834,  the 
anmuJ  turn  oat  of  paper  was  81,423  tons ;  bat  in  a 
siimlar  period,  from  1849  to  1853,  it  was  67,515  tons  ; 
and  in  the  2  years  1853  and  1854,  it  was  79,291  and 
79,418  tons.  Notwithstanding  this  increase,  he  (Mr. 
BoaUedge)  believed  he  was  correct  in  stating  that  the 
oonsumption  of  paper  in  England,  taken  according  to 
the  popolation,  is  considerably  less  than  in  other  coun- 
ries;  in  America,  for  instance,  the  oonsamption  is  131b6. 

Esr  head  per  annum;  in  France,  91bs. ;  in  Belgium  and 
olUnd,  81bs. ;  but  in  England,  only  6flb8.  to  71bs. 
The  published  excise  returns  hardly  save  a  fair  data  for 
calcmatlon.  The  nrice  of  raw  material  in  France,  Bel- 
gium and  Holland,  was  much  below  that  in  England, 
as  much  as  from  10  to  15  per  cent.,  and  the  material 
vas  also  much  better,  as  in  those  countries  more  flax 
is  employed  for  body  linen  and  clothing  than  in  this 
comitiy,  where  cotton  is  more  generally  used ;  in 
America  the  price  of  material  is  much  higher  than  in 
this  countiy,  the  Americans  being  large  buyers  of 
raw  material  in  this  market,  and  their  price  being  con- 
sequently enhanced  by  the  cost  of  carnage.  Vi  ithin 
the  last  four  years,  also,  the  Austrians  haa  px>hibited 
the  exportation  of  rags  ;  and  in  France,  Holland,  and 
Belgium,  the  exportation  of  raw  material  for  paper-making 
is  also  prohibited.  Three  or  four  years  baclc,  the  rise 
of  the  price  of  material  in  this  market  was  as  much  as 
20  to  ^  per  cent. ;  this  was,  however,  checked  by  the 
late  war,  and  the  high  value  of  money  since  has  checked 
pTX)daction,  but  this  year  the  demand  is  again  increasing. 
Me  might  add,  also,  that  the  quality  of  rag  material  is 
much  deteriorated,  partly  from  the  decreased  use  of 
flax  for  fabrics,  such  as  shirting  and  women's  gar- 
mente,  and  partly  from  the  increased  demand  com- 
pelling the  paper-maker  to  admit  of  an  inferior  selec- 
tion of  his  sample  of  rags.  In  his  own  mill,  for  inr- 
stanoe,  where  they  purchased  a  low  quality  of  rags,  it 
was  no  uncommon  circumstance  for  him  to  see  oil-doth, 
tarpaoling,  dsc,  isQ.,  and  there  was  always  a  large  per 
centage  of  woollen  rags  in  the  lower  assortments,  which 
are  thrown  out — ^the  better  descriptions  for  shoddy,  to 
mix  with  the  lower  qualities  of  woollen  cloths,  and  for 
the  paper-stainery  flock,  and  the  commoner  sorts  for 
manure.  He  believed  that  one  of  the  first  duties  which 
would  be  remitted  so  soon  as  our  finances  permitted, 
would  be  that  on  paper,  and  immediately  thereafter 
an  immense  increase  of  production  would  result.  Look- 
ing to  the  improbability  of  any  very  considerable  addi- 
tion to  the  supply  of  raw  material  through  the  present 
channels,  and  as  the  high  value  of  land  and  labour  in 
England  act  as  a  practical  prohibition  to  any  produc- 
tion hero;  it  was  obvious  that  we  must  look  to  foreign 
countries,  and  our  colonies  especially,  to  meet  the  neces- 
sities of  the  case.  Dr.  Boyle  had,  therefore,  done  the 
community  at  large,  and  our  colonies  especially,  infinite 
service  in  directing  attention  to  these  valuable  and  re- 
liable sources  of  supply,  and  he  (Mr.  Boutledffe)  hoped 
that  one  main  obstacle  in  the  way  had  now  been  snc- 
oegsfully  overcome,  which  was  the  treatment  of  a  class 
of  textile  plants,  which  exist  in  immense  abundance 
throughout  India  and  our  colonial  possessions  generally. 
The  chief  staple  of  food  of  the  negro  and  labouring 
population  in  our  West  Indian  colonies  is  the  fruit  of  the 
plaintain,  of  which  a  specimen  had  been  kindly  fur- 
nished by  Sir  Wm.  Hooker,  from  Kew. .  When  the 
stem  of  this  plant  has  fruited,  if  not  cut  down  it  dies 
away,  but  generally  immediately  the  fruit  is  obtained 
the  stem  is  cut  down,  and  considerable  expense  incurred 
in  removing  it  to  make  way  for  others.  This  stem, 
as  would  presently  be  demonstrated,  abounds  in  a  fibre 
of  the  most  valuable  description,  fitted  for  all  textile 
purposes ;  and  the  tow  refuse,  or  that  damaged  by  imper- 
fect preparation  or  the  voyage  to  this  country,  is  a  most 
valuable  adjunct  for  the  paper-maker,  either  to  use  Mr  m, 
or  to  mix  with  his  present  material.    At  a  moderate 


calculatioi^  half  a  million  tons  of  this  valuable  fibre  wore 
annually  wasted,  which  now  might  be  rendered  available 
by  the  a^ncy  of  the  extremely  simple  machine  before 
the  meeting,  the  operation  of  which  would  be  shown  by 
Mr.  Warren,  the  en^neer  and  manufacturer.  The 
machine  was  the  invention  of  Mr.  Francis  Burke,  a  colonist 
of  Montserrat,  and  he  (Mr.  Boutledge)  considered,  from 
its  efficient  action,  that  this  problem  was  now  solved.  In 
the  year  1838  a  patent  was  taken  out  by  Mr.  John  Small, 
for  Improvements  in  Thread  or  Yam  and  F&per  from 
Plantain  Fibre,  and  numerous  other  patents  had  sub- 
sequently been  taken  out  with  the  same  end  in  view— 
some  by  machinery , 'others  by  chemical  means.  The  latter 
might  briefly  be  dismissed  with  the  remark,  that  any 
chemical  treatment  sufficiently  powerftd  to  dissolve  or  re- 
duce the  pulpy  matter  to  a  state  fit  to  be  separated 
from  the  fibre,  would  seriously  injure  the  latter,  even  if 
it  could  be  rendered  effectual,  which  was  very  doubtAil. 
With  reference  to  the  machines,  none  hitherto  had 
answered  the  purpose.  All  the  engineers  who  had 
gone  into  the  question  had  endeavoured  to  imitate  the 
action  of  the  comb  or  heckle,  combined  with  brushes  and 
scrapers,  and  these,  besides  their  liability  to  breakage, 
required  skilful  manipulation,  which  irasnot  to  be  relied 
upon  in  the  colonies.  The  exception  to  this  rule  was  a 
machine  with  which  he  was  connected  in  the  year  1852, 
which  was  exhibited  at  Messrs.  Pontifex's.  This 
machine,  however,  when  sent  Abroad  and  set  to  woric, 
was  found  not  to  answer — ^it  was  extremely  costly,  very 
cumbersome  (weighing  some  tons),  and  the    working 

girts  liable  to  derangement;  whereas  that  of  Mr. 
urke  was  simplicity  itself,  and  the  fibre  was  produced 
in  a  perfectly  dean  state,  fit  for  market ;  as  a  proof 
of  which  he  might  add  that  he  had  been  offered,  by 
an  eminent  fibre  broker,  £33  per  ton  for  100  tons  or 
more;  and  when  once  introduced  in  sufficient  quantity  to 
attract  the  attention  of  consumers,  there  would  be  little 
doubt  that  the  price  would  advance.  Dr.  Bofle,  than 
whom  they  coula  have  no  better  authority,  had  informed 
them  that  the  plantain  and  banana  were  the  cultivated 
varieties  of  the  Mtua  texiilis  of  the  Philippines,  from 
whence  they  procured  the  Manilla  hemp,  which  was  so 
much  esteemed  in  this  and  the  American  market  for 
ropes  and  cordage ;  indeed,  the  Americans,  if  they  could 
procure  Manilla  hemp  at  anytliing  like  a  reasonable 
price,  employed  it  in  preference  to  allother  fibre  for  these 
purposes.  Two  years  back  the  finest  samples  of  Ma- 
nilla hemp  sold  for  £115  per  ton.  This,  perhaps,  was 
an  exceptional  price,  but  ne  was  told,  on  excellent  au- 
thority that  a  very  high  price  would  be  obtained  for  plan- 
tain fibre  of  good  qualitv.  The  machine  in  question 
would  equally  treat  all  the  different  varieties  of  endo- 
genous plants.  He  would  not  pretend,  in  this  brief  no- 
tice, to  recapitulate  the  different  varieties  of  plants,  as 
'  they  would  be  found  enumerated  in  Dr.  Boyle's  work  on 
FIotous  Plants,  but  would  limit  himself  to  the  aloe,  or 
Aj^e' Americana,  the  different  varieties  of  vucca,  the 
pineapple,  PhcrmiumtenaXfSiC.,  on  which  it  had  been  tried, 
and  its  action  found  perfect.  All  these  plants  abounded  in 
our  colonies,  and  comd  be  produced  at  merely  a  nominal 
cost  to  a  practically  unlimited  extent.  The  machine 
now  exhibited  would  produce  30  lbs.  of  clean  fibre 
per  diem,  and  required  the  attention  of  a  man  or 
boy  for  feeding,  but  Mr.  Burke  had  invented  a  machine 
which  mightumoet  be  termed  automaton,  the  working 
parts,  that  is  the  revolving  toothed  drum  and  elastic  bed 
were  the  same,  but  in  front  of  these  were  fitted  feeding 
rollers,  into  which  an  attendant  had  only  to  insert  the 
lanyard  or  strip  of  stem,  a^  the  same  was  delivered  at 
the  other  side  with  all  the  pulpy  matter  or  parenchyma 
detached  therefrom,  requiring  to  be  thrown  into  water  to 
dilute  the  gummy  or  mucilaginous  matter,  when  it  is 
dried  and  bsded  for  market.  The  stem  of  the  plantain, 
or  rather  the  annular  rings,  consisted  of  two  descriptions 
of  fibre,  the  upper,  long  and  strong,  the  under  more  soft 
and  silky.    la  Iftw  «maller  machine,  this  was  entirdly 
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removed  liy  the  action  of  the  beater  when  drawn  backi 
and  would'requireto  be  sub«eqaently  separated  from  the 
pulp,  when  it  would  sell  to  the  paper-maker ;  but  in  the 
larger  machine  this  lower  portion  of  fibre  was  retained, 
when  it  might  be  separated  by  drawing  through  a  coarse 
heckle  or  comb.  The  larger  machine  would  produce  2  cwt. 
of  fibre  per  diem.  Thirty  small  machines  might  be  driven 
by  a  steam-engine  of  10  horse-power,  and  10  of  the 
larger  ones  by  one  of  the  same  power.  The  samples  of 
paper  before  the  meeting  would  show  the  adaptability  of 
the  plantain  fibre  for  paper-making.  The  coarse  paper  had 
a  poiiion  of  New  Zealand  flax  intermixed— of  the  other 
two,  one  was  entirely  from  plantain  fibre,  the  other  with 
an  admixture  of  rag  in  the  proportion  of  one-third.  To 
resume  the  paper-making  question,  in  which  he  (Mr. 
Routledgc)  was  more  immediately  concerned,  it  must  be 
foome  in  mind  that  the  paper-maker  now  only  used  the 
refuse  fibrous  products,  unfitted  for  any  other  manufac- 
turing purposes,  such  as  rags,  worn-out  canvass  and  rojie, 
sacking  and  bagging,  tailors'  cuttings  and  refuse,  and 
•what  might  be  termed  the  ofial  of  the  spinners  and  ma^ 
nufactures,  the  sweepings,  in  fact,  of  their  mills — the 
chief  of  which  were  cotton,  hemp,  and  flax  waste.     Pa- 

£er  had  also  been  made  from  wood,  the  bark  of  trees, 
op-bine,  bean-stal]LB,  sunflower,  hay,  straw,  couch-grass, 
or  twitch.  Two  or  three  mills  were  now  using  straw 
pretty  extensively,  and  a  mill  was  now  being  erected  to 
maimfacture  paper  front  twitch,  which,  however,  was  no 
novelty,  for  in  the  year  1832,  he  believed,  when  the 
Boyal  Agricultural  Meeting  was  held  at  Oxford,  Lord 
jVlford  pi'esiding,  the  proceedings  were  printed  upon 
paper  made  from  twitch  or  squitch  at  the  mill  now  in  his 
(Mr.  Routledge's)  occupation.  The  paper-maker,  in  fact, 
refuses  no  fibrous  refuse  (excepting  that  of  wool  and 
silk),  Ixiing  governed  in  the  price  he  gives  by  quality, 
or  in  other  words,  adaptability,  to  his  purpose,  and 
the  loiis  incurred  in  manufacturing  the  same  into 
paper.  U  was  obvious,  from  the  above  brief  description  of 
the  paper  trade,  that  there  is  a  wide  field  open  for  the 
introduction  of  any  material  which  will  meet  the  ne- 
cessities of  the  case,  but  to  ensure  a  succefsful  commer- 
cial result,  two  important  questions  must  be  deter- 
mined— first,  that  the  material  shall  be  convertible 
into  paper,  or  paper  pulp,  of  good  quality,  at  a  com- 
paratively trifling  exiJense,  and  with  imiform  success ; 
and  secondly,  that  there  shall  be  a  certainty  of  a  con- 
stant and  unvariable  supply  of  this  material  at  a  very 
low  price,  not  liable  to  fluctuation.  He  belie ved  these  re- 
quirements were  satisfied  in  a  great  measure  by  the  half 
fltufl*  that  he  would  shortly  be  in  a  position  to  supply ; 
but  the  plantain,  aloe,  and  similar  fibres,  were  supenor  in 
quality,  although  their  cost  would  be  greater.  There  was, 
however,  a  wide  field  open,  and  he  believed  the  paper 
trade  would  absorb,  without  difficulty,  many  thousand 
tons  yearly-.  The  effect  would  be  to  reduce  the  cost  of 
•rag  materuil,  or  at  least  to  induce  a  better  assortment 
thereof,  which  would  produce  the  same  effect.  It  now 
only  remained  to  consider  Uie  objections  which  could  be 
urged  against  the  use  of  any  new  fibrous  material  for 
paper-making.  They  are  the  great  difficulty  idwajrs  ex- 
perienced in  inducing  manufacturers  to  adopt  new  pro- 
cesses, and  alter  existing  appliances  at  their  mills.  This 
was  not  to  be  wondered  at,  considering  the  great  outlay 
and  risk  involved  in  altering  machinery  and  making 
experiments,  which  obviously  mutt  also  materially  in- 
teifere  with  the  current  operations  of  their  business. 
Moreover,  the  greater  number  of  paper-mills  in  this 
kingdom  are  worked  in  a  great  measure  by  water  power, 
and  being  remote  from  mineral  district*,  fuel  is  expen- 
sive, rendering  steam  power  costly,  and  coal  for  chemical 
purposes  a  consideration.  And  it  must  be  borne  in 
mind  that  a  raw  material  requires  a  totally  different 
system  of  chemical  treatment  by  the  paper  dealer,  to 
that  usually  adopted  by  him  for  the  present  rag  mate- 
rial, which  has,  previous  to  coming  injbo  his  possession, 
uiidcigoue  the  process  of  reduction  to' a  ^brous  state 


and  bleaching,  before  it  could  be  worked  into  a  &bric 
and  printed,  and  subsequently,  while  in  use,  has  been  to 
a  certain  extent  further  disintegrated  by  wear  and  the 
usual  manipulations  of  the  wadi-tub.  From  these  va- 
rious causes  there  would  no  doubt  be  great  difficulty  ia 
introducing  any  new  raw  mateiial  generally  to  the  trade, 
unless  it  is  assimilated  in  character  and  facility  of  treat- 
ment to  the  materials  now  em^oyed.  These  remarks 
would  in  all  probability  be  made  by  a  maker  to  whom 
it  was  sought  to  introduce  any  new  material  in  a  raw 
state,  and  due  consideration  must  therefore  be  given  to 
objections  (which  must  not  be  called  prejudices)  for 
which  there  are  good  grounds.  In  Scotland,  flax  and 
hemp-waste  were  now  extensively  used  in  paper-making, 
and  the  chemical  treatment  of  a  raw  fibre  hniter  under- 
stood. These  objections  did  not  apply  with  the  same 
force  to  a  prepared  half-stuff,  but,  on  the  contrary,  there 
was  every  inducement  for  a  maker  to  employ  a  material 
which  would  afford  him  the  following  aavantages,  viz., 
quality,  cheapness,  and  facility  of  increasing  his  output 
with  a  positive  diminution  of  outlay.  He  might  add  that 
he  had  taken  out  a  patent  for  the  treatment  and  prepara- 
tion of  raw  fibres  into  half-stuff,  which  applied  to  the 
plantain  and  similar  fibres.  The  prepared  half-stuff 
could  be  supplied  pure  and  clean,  and  bleached  to  any  de- 
sired standard,  and  might  then  be  vised  per  «e,  or  mixed 
in  any  desired  proportion  with  the  present  materials  em- 
ployed. 

In  reply  to  the  Chairman, 

Mr.  RouTLEDOE  said,  he  was  not  sure  cocoa  fibre  could 
be  bleached,  but  the  plantain  and  many  others  could  be 
bleached  as  white  as  the  driven  snow.  The  only  descrip- 
tions, perhaps,  which  would  not  stand  it  were  the  jutes. 
All  the  hemps  would.  The  machine  was  adapted  for  the 
agave  genus  as  well  as  for  the  plantains. 

Mr.  Wabiusn  (presenting  a  portion  of  plantain  stem, 
whidi  had  been  just  previously  operated  upon  by  the 
machine)  said,  it  would  be  observed  that  the  fibre  had 
not  been  in  the  least  degree  broken  or  injured  by  the 
operation  of  the  machine,  but  was  presented  entire 
through6ut  the  length  of  the  piece.  With  regard  to  the 
lai'ger  description  of  machine  mentioned,  it  had  been 
thought  desirable  to  construct  one  capable  of  producing 
greater  quantities  of  fibre.  The  machine  now  before  th& 
meeting  required  the  attendance  of  one  person,  but  he 
saw  no  reason  why  (as  had  been  the  ease  with  cotton- 
spinning)  the  attendance  ui)on  each  machine  might  not, 
hereafter,  be  greatly  reduced.  He  believed  that  in  the 
course  of  a  very  short  time  a  boy  would  gain  sufficient 
dexerity  from  practice  to  be  able  to  keep  two  machines 
going,  as  only  one  hand  was  required  in  the  working  of 
each.  Mr.  Warren  then  explained  the  advanta^  of  the 
lai^ger  machine,  describing  some  of  its  parte  and  its  princi- 
ple of  action.  One  peculiar  feature  of  this  machine  was, 
that  it  retained  the  silky  part  of  the  fibre,  which  in  the 
operation  of  the  smaller  one  was  lost  to  a  great  extent. 
The  action  of  the  small  machine  Mr.  Warren  described 
as  being  rather  thai  of  a  beater  than  a  squeezer,  but  the 
fine  fibre,  which  was  of  double  the  value  of  the  other 
portion,  was  mixed  with  the  pulpy  matter  thrown  off. 
In  the  large  machine  this  was  preserved. 

Mr.  Noble  said  he  was  willing  to  teke  the  fibre  in 
the  state  in  which  it  was  shown  to  him  at  £83  per  ton  in 
any  quantity.  He  considered  the  fibre  from  the  small 
machine  as  best  suited  for  general  purposes,  such  as  rope 
making,  &c. 

Mr.  Warbek,  having  passed  through  the  machine  a 
piece  of  the  agave,  showed  that  the  fibre  could  be  per- 
fectly separated,  but  that  from  the  variable  lengths  of 
the  fibre,  being  shorter  at  the  ddes  and  longer  in  the 
middle,  in  the  drawing-back  process  the  short  fibres 
were  apt  to  be  lost,  passing  through  with  the  pulp. 

Mr.  Riooway  said,  at  the  Great  Exhibition  of  1861, 
there  were  specimens  of  fibre  of  the  plantain  from  De- 
merara,  which  was  stated  to  t>e  worth  about  i^46  per  ton. 
Mr.  Ridgway  called  attention  to  a  specimen  on  the 
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table,  which  he  said  was  wholly  prepared  in  Deme- 
rara.  Any  quantity  of  tliat  fibre  could  be  produced  if 
they  could  only  procure  the  labour  necessary.  Some 
time  ago  an  advertisement  appeared,  offering  a  large 
^«mium  for  the  discovery  and  application  of  a  material 
as  a  substitute  for  rags  in  the  manufacture  of  paper. 
Baron  de  Thierry  sent  to  the  Paris  Exhibition  paper 
made  from  fibrous  nfaterials  from  New  Zealand.  Mr. 
Ridgway  called  attention  to  the  lace  bark  from 
Jamaica. 

Mr.  RouTLEDOE  referred  to  the  Demerara  OautU,  of 
Jane  Ist,  1852,  in  which  an  advertisement  appeared,  to 
the  effect  that  the  Guiana  Textile  Fibre  Association,  to- 
gether with  most  of  the  eminent  residents  in  the  colony, 
had  made  a  subscription,  which  was  forwarded  to  him, 
for  the  purpose  of  purchasing  a  machine  at  that  time, 
made  by  Mr.  Pontifex ;  but  as  that  machine  did  not 
torn  oat  so  weU  as  was  expected,  nothing  was  done.  He 
bad  also  a  communication  from  Demerara,  which  fully 
confirmed  what  had  been  stated  by  Mr.  Ridgway,  namely, 
that  plenty  of  planters  were  reader  to  take  the  matter 
up,  if  they  could  get  suitable  machmery  for  the  purpose. 
He  had  also  been  furnished  with  calculations  of  the  cost 
of  production,  of  carriage  to  the  mill,  and  aM  the  various 
particalars.  He  believed  there  was  a  gentleman  from 
Demerara  in  the  room,  who  could  confirm  all  that  had 
been  stated  with  regard  to  this  question  by  the  planters 
in  that  island — if  they  could  only  get  suitable  machinery 
and  insare  a  regular  market  for  the  commodity. 

The  following  is  the  estimate  referred  to  by  Mr. 
Roatledge : — 

Aasuming  Mr.  V.  der  Gon  Netscher's  calculation  of 
4,500  stems  every  two  years  as  a  basis,  we  have  2,250 
stems  per  acre  f)er  annum ;  74  acres  therefore  would 
be  required  to  yield  300  tons  of  fibre  per  annum;  560 
stems,  SOlbs.  groBB  per  stem  ==:  44^80[)lbs.,  or  20  tons, 
which  at  5  per  cent,  gives  1  ton  of  fibre ;  the  2-cylin- 
der  machine  will  turn  out  2  cwt.  of  fibre  per  diem. 

First  Outlay. 

10  machines  at  £100  each £1000  0  0 

12  H.  P.  high  pressure  steam-engines 250  0  0 

Buildings,  wedB,  bricks,  &c 500  0  0 

Carriage  of  machinery,  and  fibung  tanks, 

pipes,  connections,  &c 300  0  0 

Say  for  unforeseen  expenses 450  0  0 


Maximum...£2500  0  0 

Analysis  of  expense  per  ton  fibre. 

10  per  cent,  interest  on  £2,500 £250  0  0 

Bent,  management,  expenses,  &c 350  0  0 

£600  0  0 


Dftiljr  proportion  of  above £2    0  0 

Eogmeer per  diem     0    7  0 

Coals  for  engine,  15  cwt 0  15  0 

3  men  attending  machines Ss.  per  diem    0    9  0 

eboysditto ls.6d.       „  0    9  0 

660  stems,  carriage  to  mill 1  10  0 

Prcnxirtion  of  cost  of  cultivation 1  17  6 

Packing  and  expenses  royalty 12  6 

Freight  to  England £2    0    Olqm  a 

Other  expenses 110    OJ^^"  " 


Total  cost  per  ton...£12    0    0 

Mr.  BisowAY  remarked,  that  he  was  agent  to  an  As- 
sociation in  Demerara,  which  was  ready  to  produce  any 
amoont  of  fibre  at  a  veir  small  cost — ^next  to  nothinff — 
if  suiBcieut  labour  ooula  be  obtained.  That  was  the  aif- 
ficolty.  The  merchants  at  present  confined  their  atten- 
tion to  sugar  and  rum.  Formerly  the  colony  grew 
large  quantities  of  cotton,  and  could  do  so  now,  suffi- 
cient to  supply  all  the  markets  or  Europe. 

Hr.  Shabp  said,  it  had  not  been  his  intention,  when 


attending  the  meeting,  to  have  been  otherwiae  than  a 
mere  listener.  In  that  character  he  had  listened  with 
attention  and  pleasure  to  the  able  and  lucid  statements, 
of  Dr.  Royle.  But  matter  had  occurred  in  the  course 
of  tlie  discussion  to  induce  him  to  say  a  few  words. 
The  lecture  had  especial  reference  to  East  Indian  fibres, 
but  the  observations  were  equally  applicable  to  West' 
Indian  fibres ;  indeed,  to  tropical  fibres  generally.  He 
(Mr.  Sharp]  represented  a  company  recently  formed,, 
under  the  title  of  the  Colonial  Fibra  Company,  incor- 
porated by  royal  charter.  The  operations  of  the  company 
were  limited,  by  charter,  to  the  colonies  of  Jamaica 
and  British  Guiana,  which  alone  are  capable  of  pro- 
ducing from  500,000  to  700,000  bales  per  annum  of 
plantain,  besides  large  quantities  gf  other  fibrous  plants. 
Some  experiments  had  been  made  by  a  machine  in  the 
room.  Ho  could  offer  no  opinion  upon  the  action  of 
that  machine.  He  wished  the  parties  interested  in  it 
every  success.  There  was  ample  room  for  them,  and 
himself,  and  many  others.  At  the  suggestion  of  the 
secretary  he  had  much  pleasure  in  placmg  upon  the 
table  a  few  specimens  of  various  plants  as  they  grew. 
They  consisted  of  transverse  and  longitudinal  sections 
of  the  plantain,  the  Agave  Americana^  or  large  American 
aloe, the  Aloe angiuti/olia^iheAloe  variegata,  the  Bromelia 
penguin f  or  wild  pine,  and  one  known  under  the  name  of 
silkgrass.  The  court  of  directors  of  this  (Mr.  Sharp's) 
company  were  anxious  to  satisfy  themselves  of  the  prac- 
tical working  of  the  machinery  to  be  employed  in  the 
colonies,  and,  therefore,  instructions  were  sent  out  to  the 
correspondents  of  the  company  in  the  West  Indies,  to 
forward  by  every  mail-steamer  a  niunber  of  the  different 
plants  for  experiment.  The  plantain  consisted,  as 
would  be'  seen,  of  a  central  nortion,  the  peduncle  or  fruit 
stem ;  but  as  that  stem  could  not,  of  itself,  sustain  the 
heavy  weight  of  fruit,  the  support  was  afforded  by  meana 
of  the  concentric  rings  whi(£  surround  the  central  por- 
tion, and  are  merely  the  petioles  or  footstalks  of  the 
leaves.  If  the  rings  were  examined,  it  would  be  found 
that  the  entire  outer  portion  of  each  constitutes  a  mass  of 
fibre,  the  inner  portion  consisting  of  mucilaginous 
matter,  which  would  be  removed  in  obtaining  the  fibre. 
The  fruit  stem,  it  would  be  seen,  contained  a  very  fine 
and  beautiful  fibre,  resembling  cotton,  and  capable  of 
being  worked  with  it.  It  must  be  observed,  that  the 
same  machinery  which  prepared  the  plantain  fibre  would 
not  work  effectively  manv  of  the  other  plants.  For 
instance,  the  penguin  had  a  cuticle  of  so  hard  and 
siliceous  a  chiu'acter  as  to  reauire  a  different  mode^  of 
treatment ;  and  so  with  several  of  the  others,  rendering 
modifications  of  the  machinery  necessary.  Mr.  Sharp  exhi- 
bited specimens  of  the  fibres  asprepared,  consisting  entirely 
of  the  products  of  the  plantain.  No.  1  ^vas  the  fibre  as 
obtained  from  the  plant ;  Xos.  2  and  3  were  preparations 
which  assimilated  it,  in  external  character,  to  hemn  ; 
Nos.  4  to  7  were  various  modifications,  developing  the 
finer  filaments  of  which  the  original  fibre  wascomposed, 
giving  it  somewhat  the  appearance  of  flax.    The  other 

rimens  were  the  cotton-like  material  obtained  from 
fruit  stem,  and  therougherlookingarticle  was  derived 
from  the  mucilaginous  matter  removed  in  separating 
the  fibre.  He  also  showed  a  piece  of  rofMS  made  from  it. 
He  submitted  to  the  meeting  another  series  of  specimens, 
consisting  of  the  produce  of  many  different  plants, 
some  of  them  of  great  beauty  and  value,  together  with 
some  dyed.  Some  of  these  specimens  were  of  Indian 
origin,  andhe  had  arranged  for  an  exchange  of  seeds  of 
sa3i  fibrous  plants  as  were  indigenous  to  the  east,  and 
not  grown  in  the  west,  and  vice  versa.  He  thus  hoped  to 
give  to  each  country  the  advantage  of  an  extended 
growth.  In  this  arrang^ement  he  had  been  materially 
aided  by  Dr.  Royle's  valuable  work  on  Indian  fibres. 
It  might  be  asked,  why  he  had  not  exhibited  hero 
machinery,  or  some  drawings  illustrating  it.  The 
answer  was  short.  Those  machines  were  made  the  sub- 
ject of  patents,  and  {nrudential  reasons  forbade  any 
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disdosore  of  their  coDstruction  at  present.  They  had 
been  devised,  with  g^reat  care  and  attention,  under  the 
direction  of  Mr.  Benjamin  Fothergill  and  Mr.  Charles 
Beyer,  of  Mandiester.  Each  machine  was  capahle  of 
producing,  in  a  day  of  ten  hours,  from  4001bs.  to  SOOlbs. 
of  fibre,  with  an  expenditure  of  half  a  horse-power. 
Mr.  Sharp  finally  submitted  some  fibre,  which  he  stated 
had  all  the  character  of  the  finest  flax,  and  tliat  some  of 
the  most  experienced  fiax-spinners  of  this  country  had 
declared  itfoiperior  to  Russian  flax,  approaching  Belgian 
in  quality  ;  and  that  it  was  capable  of  being  spun  and 
manufactured  into  all  the  fabrics  in  which  foreign  flax 
was  employed. 

Mr.  Tbbnt  said  he  had  expended  considerable  time 
and  money  in  bringing  machinery  to  bear  upon  the  manu- 
facture of  fibrous  plants,  and  he  claimed  to  be  the  firRt 
to  obtain  the  long  fibre  from  the  cocoa-nut  husk.  He 
bore  testimony  to  the  beautiful  manner  in  which  the 
fibres  of  the  material  operated  upon  that  evening  had 
been  separated  by  the  machine  before  them ;  and,  between 
Mr.  Sharp  and  Mr.  Burke,  he  had  no  doubt  that  in  a 
little  time  they  would  become  quite  independent  of 
Russia  and  all  other  foreign  countnes  for  the  supply  of 
fibrous  materials.  Dr.  Royle,  Dr.  Hooker,  and  Mr. 
Henley  had  done  good  service  in  introducing  these  fibres 
to  their  attention.  He  (Mr.  Trent)  was  now  in  hopes  of 
something  practical  being  carried  out.  On  visiting 
Russia,  some  thr6e  or  four  years  ago,  he  was  satisfied,  from 
what  ho  saw  there,  that  in  a  few  years  they  would  have 
the  whole  of  the  export  trade  in  ropes  to  themselves. 
He  visited  two  of  the  principal  rope  works  in  that  country, 
and  from  the  extent  of  plant,  and  the  amount  of  work 
goin^  on,  he  was  satisfied  that  they  were  making  as  much 
rope  m  those  two  factories  aa  was  made  in  all  London, 
the  whole  of  which  was  for  exportation.  They  were 
using  English  machinery,  which  had  been  in  operation 
there  from  20  to  25  years.  He  believed  the  Russian 
manufacture  brought  better  prices  in  the  colonies  than 
the  English.  As  a  rope-maker  himself,  he  was  ashamed 
to  see  some  of  the  descriptions  of  rope  made  for  exporta- 
tion. It  was  of  a  character  to  damage  iheir  reputa- 
tion entirely  as  rope-makers.  He  had  seen  some  rope 
made  with  mere  waste,  spun  into  fine  yarn.  A  person 
sometimes  had  a  three-mch  rope  that  would  not  bear 
the  strain  of  a*  properly-made  two-inch  rope.  He  lately 
attended  some  experiments  with  ropes  at  one  of  the  Royal 
Dockyards,  to  test  some  Irish  flax  unsteep^  against  some 
Russian  hemp.  They  tried  some  three-inch  rope  of  Irish 
flax  and  some  three-inch  rope  of  Russian  hemp.  The 
Irish  flax  rope  broke  at  a  strain  of  three  tons ;  the  Russian 
hemp  at  three  tons  three  cwt.  Some  rope  made  from 
Italian  hemp  was  afterwards  tried,  and  it  bore  a  strain  of 
four  and-a-half  tons.  With  regard  to  the  Rheea  fibre,  he 
was  satisfied  that  it  was  adapted  to  every  purpose  of  rope- 
makine  as  well  as  to  the  finest  fabrics.  A  friend  of  his 
in  Leeds  had  told  him,  that  if  he  could  get  a  sufficient  su^ 
ply  of  that  fibre  he  should  no  longer  use  flax,  but  that  it 
was  not  worth  while  to  adapt  machinery  to  the  small 
quantity  that  was  at  present  attainable. 

Mr.  Wakren  said,  that  the  machine  had  been  found 
applicable  to  the  cleaning  of  any  description  of  fibre 
that  had  yet  been  presented  to  it,  even  to  the  hard 
and  dry  American  aloe,  shown  that  evening. 

The  Chaibman  said,  it  had  been  his  iutenti<ni  to 
offer  some  observations  on  the  subject  before  them,  but 
time  prevented.  He  would,  however,  remark  that  Dr. 
Royle  had  proved  that  whereas,  within  the  memory  of 
men  now  living,  England  could  only  boast  of  two 
fibres— or  little  more — namely,  hemp  and  flax,  others 
had  now  been  introduced  to  their  notice,  probably  200, 
from  which  they  might  take  their  choice,  from  the 
longest  and  coarsest,  fit  for  the  strongest  eable,  to  that 
suited  for  the  finest  piece  of  muslin,  to  cover  the  most 
delicate  form.  The  plantain,  the  pine-apple,  the  Hibiscus, 
the  Crotalaria,  hemp,  and^many  others,  which  are  either 
cultivated  or  grow  wild  all  over  India,  together  with 


the  celebrated  Rheea,  nettles,  and  Asclepias,  which  pro- 
duce the  most  delicate  fibres  for  muslins,  are  equally 
available  for  manufacturers  who  desire  to  procure  them 
through  agencies.  In  fact,  they  had  an  unbounded 
choice,  if  they  only  went  after  them.  It  was  not  to  be 
expected  that  those  within  whose  sphere  these  products 
were  available  should  be  acquainted  with  the  mercantile 
requirements  of  other  countries.  The  materials  them- 
selves, in  the  various  forms  in  which  they  were  now 
presented,  having  been  laid  before  them,  and  their  pro- 
perties explained,  it  was  for  the  manufacturera  them- 
selves to  decide  which  was  the  best  adapted  for  their 
purposes,  and  to  take  the  means  to  procure  a  supply 
of  that  which  they  wanted.  The  whole  of  the  mateialt 
and  fabrics  now  exhibited  would  be  arranged  in  a  mu- 
seum at  the  India  House,  in  the  course  of  a  short  time, 
for  the  public  benefit,  where  any  manufacturer  could 
form  his  opinion  upon  the  peculiar  desirableness  of  any 
particular  fibre  for  any  particular  fabric,  and  adapted 
to  any  particular  machine.  Then,  through  agents  em- 
ployed m  India,  he  could,  no  doubt,  oi^ganise  a  system 
of  supply  suited  to  his  purposes.  The  plantain  grew 
wild  on  the  western  Ghauts,  from  Cape  Oomorin  to  25 
degrees  of  north  latitude,  millions  of  stems  opening 
up  eveiy  monsoon,  only  -to  perish  unappropriatcn.  In 
all  tropical  regions  they  would  find,  generally,  fibres  of 
a  similar  character.  There  had  been  two  great  fibrss 
mentioned  that  night  as  substitutes  for  hemp  and  flax, 
and  they  were  of  the  greatest  importance — namely,  the 
Hibisctu  eannabinuaf  and  the  Urotalaria  juneta.  He 
thought  that  Dr.  Royle  had  proved  that  he  was  emi- 
nently entitled  to  the  hearty  thanks  of  the  Society  for 
the  large  amount  of  valuable  information  he  had 
afforded  upon  a  subject  most  important  to  our  manu- 
facturera, if  they  chose  to  profit  by  it.  He  need  scarcely 
invite  them  to  pass  a  vote  of  thanks  to  that  gentleman 
by  acclamation. 
A  vote  of  thanks  was  passed  to  Dr.  Royle. 


In  addition  to  a  very  large  display  of  fibres 
exhibited  by  Dr.  Royle,  specimens  were  shown  by 
Messrs.  Sharp,  Pye,  and  Dickson.  A  machine  for 
preparing  the  fibre  from  the  plantain  and  other 
tropical  plants  was  shown  by  Mr.  Routledge,  and 
worked  in  the  room.  Specimens  of  paper  and 
palp  from  some  of  the  fibres  exhibited  were  shown 
by  Mr.  Routledge.  The  Secretary  announced 
that  the  specimens  of  fibres,  (fee,  wonld  remain 
till  Saturday,  in  order  that  the  members  and  their 
friends  might  have  an  opportunity  of  examining 
them. 

The  Secretary  further  announced,  that  on 
Wednesday  the  3rd  of  December,  a  paper,  by 
Mr.  Christopher  Binks  wonld  be  read,  '*  On  some 
New  Methods  of  Treating  Linseed  Oil  and 
other  Oils,  for  Improving  their  Drying  Proper^ 
ties  in  their  A|^ieation  to  Paints  and  Varnishes. 
On  this  evening,  Henry  Blnndell,  Esq.,  will  pre- 
side. 


PAPER-KAKINQ  MATERIALS. 

Sib,— I  have  read  with  deep  interest  the  article  in  yon^" 
Jcumal  of  the  10th  inst.,  on  the  "  Paper  Material"  qnj^ 
tion,  by  Mr.  WiUiam  Stones,  and  1  forward  this 
communication  to  you  in  the  hope  that  one  or  two  in- 
teresting points  connected  with  this  question,  and  only 
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briefly  referred  to  in  his  article,  will  be  found  treated  of 
with  the  greater  detail  whidi  their  importance  appears 
to  me  to  demand. 

A  manufacture  which  is  instrumental  in  converting 
utterly  valueless  materials  into  an  article  not  merely 
identified  with  all  out  commercial  operations,  but  an 
absolute  necessity  to  civilized  existence,  is  entitled  to 
custain,  not  only  a  high  rank  in  the  scale  of  the  manu- 
facturing industry  of  the  country,  but  to  be  emancipated 
from  those  galling  restrictions  upon  its  growth  and 
prosperity,  in  the  shape  of  a  fiscal  charge  of  some  SO  or  40 
per  cent,  upon  the  aggregate  value  of  the  manu.factured 
article ;  the  oppressive  and  unjust  character  of  this  impost 
will  become  at  once  apparent  by  considering  that  on  the 
lowest  article  of  comparative  value,  (paper  used,  for  in- 
siaDce,  in  packing  sugar)  the  duty  alone  is  80  to  90  per 
cent,  and  upon  the  more  valuable  papers,  used  for  corres- 
pondence and  the  cultivation  of  the  fine  arts,  the  duty  is 
10  to  15  per  cent.    It  can  be  clearly  shown  to  impose  a 
very  manifest  limitation  upon  the  educational  resources 
of  the  country,  as  afiecting  the  humbler  classes  in  the 
shape  of  cheap  newspapers,  periodicals,  and  school  books, 
as  also  upon  ibose  branches  of  industry  of  which  paper 
fomis,  as  it  were,'^the  raw  material.  I  need  scarcely  men- 
tion ^per-staining,  a  manufacture  becoming  intimately 
identified  with  the  domestic  comfort  and  elevation  of  the 
working  classes,  and,  by  the  cultivation  of  an  improving 
taste,  tending  to  genend  social  improvement. 
>  Soliciting  your  indulgence  for  this  digression,  I  may 
first  remark    that,   the   scarcity  of  material  in  1854, 
inducing  the  somewhat  equivocal  offer  of  a  reward  of 
£1000  by  the  Times  for  the  discovery  of  any  new  material 
suitable  for  paper,  was  in  fact  artificial.    A  little  inquiry 
would  have  sufficed  to  show,  that  in  the  last  25  years,  more 
especially,  the  supply  of  raw  material  has  fully  kept  pace 
with  the  demand :  one  fact  will  sufiSce  to  confirm  this 
statement  viz..  The  paper  charged  with  excise  duty  in 
1886,  when  the  rate  was  reduced  from  3d.  to  1^.  per 
pound,  was  under  50,000  tons ;  the  present  production 
IS  86,000    tons,   demonstrating   that   the  mcrease  of 
population,  combined  with  other  incidental  souroes  of 
sQpply,  have  prevented  any  very  serious  inconvenience 
from  the  want  of  raw  material ;  and  testing  the  argument 
pecuniarily  (allowing  for  the  artificial  prices  of  commo- 
dities immediately  succeeding  the  continental  war),  it 
may  be  mentioned  that  the  rags  which  in  1818  were  com- 
manding £65  per  ton,  were  at  the  time  of  the  **  Times 
panic"  selling  at  £80.    I  refer  to  the  finest  quality  of 
rags,  which  at  all  times  bears  a  corresponding  value  to 
lower  qualities.  The  application  of  chemical  science,  aided 
hj  mechaniciJ  invention,  has  contributed  to  the  applica- 
tion of  inferior  and  more  abundant  materials  io  the  useful 
purposes  of  manufacturing  printing  and  ne\i*8  papers, 
which  would  otherwise  have  been  applied  to  the  commonest 
kinds;nor  can  we  fully  estimate  the  beneficial  influence 
produced  upon  the  paper  manufacture  by  the  introduction 
of  lucifer  matches  in  substitution  for  that  old-fashioned 
household  necessity,  the  tinder-box,  to  which  Mr.  Stones 
only  briefly  alluded.    It  may  be  fiiirly  assumed  that  the 
supplv  of  rags  from  private  houses  has  in  consequence 
been  increased  40  to  ^  per  cent.    Let  us  now  look  at 
our  supply  of  material  under  a  (air  estimate  of  produc- 
tion, taking  the  average  production  from  the  population 
arising  from  the  consumption  of  all  fabrics  composed  of 
cotton  or  linen  material  at  41b8.  per  head,  we  obtain  from 
28,000,000  of  people,  say—-  56,000  tons. 

Imported  10,000    „ 

From  the  mercantile'marine  and  navsJ  ser- 
vices of  the  country,  rope  and  canvas  ...    20,000    „ 
Cotton  waste,  15  percent,  upon  a  consump- 
tion of  38,000  bales  per  week 50,000    „ 

Linen  waste 20,000    „ 

156,000    „ 
To  produce  86,000  tons  of  paper,  we  have  156,000  tons 
of  raw  material,  and  a  further  supply  of  material  not  enu- 


merated, arising  from  the  consumption  of  cord  of  variou? 
kinds  in  packing  goods.  Millers  and  other  sacks  may  bef 
added,  and  my  estimate,  taken  rather  below  than  above 
the  actual  fact,  gives  for  the  present  a  suitable  supplj, 
the  adequacy  of  which  to  any  present  demand  cannot  be 
doubted ;  what  may  be  the  future  of  the  paper  trade  coc- 
sequent  upon  the  repeal  of  the  duty  and  the  diffusion  of 
education,  can  only  be  gathered  from  a  reference  to  the 
United  States,  where  national  education  practically  and 
universally  prevails,  and  where  the  manufacture  of  pa- 
per {mthout  any  Excise  Duty)  is  double  that  of  England ; 
and  this  tends  to  show  that  the  supply  of  rags  progresses 
with  the  growth  of  population  and  the  development  of  the 
fAper  manufacture.  It  is  true  that  in  America  a  con- 
siderable quantity  of  the  common  kinds  of  paper  is  manu- 
factured from  straw  and  other  vegetable  fibres,  and  that 
the  importation  of  rags  from  Hamburgh,  but  more  par- 
ticularly the  Mediterranean,  and  at  times  from  Great 
Britain,  may  reach  in  value  3  to  £400,000  per  annum, 
yet  the  enormous  quantity  of  printing  paper  used,  and  ma- 
nufactured there  from  linen  and  cotton  material,  demons 
strates  my  proposition  of  the  supply  of  rags  derivable 
from  the  population  of  a  countr}'  being  commensurate 
with  the  manufacturing  requirements,  in  1841  the  very 
large  supply  of  cotton  waste,  previously  used  only  for 
verycommonpapers,  and  for  which  straw  is  now  the  substi- 
tute, was  appli^  under  my  assistance,  and  is  now  exten- 
sively used  for  printing  papers,  as  in  Europe.  Nor  must 
we  overlook  the  circumstance  that  the  rapid  growth  of 
the  paper  manufacture  in  America  has  been  cotempora- 
neous  with  our  own,  and  we  see  that  the  investment  of 
capital  in  tliis  branch  of  industry  has  never  been  retarded 
by  any  apprehension  of  the  want  of  material. 

If  we  look  again  to  France,  with  a  manufacture  of 
70,000  tons,  a  restriction  existing  upon  the  exportation 
of  rags,  and  a  very  rapid  extension  of  the  manufacture 
during  the  last  25  years,  yet  the  populalion  has  suppli^ 
the  necessaij  wants  of  the  trade,  and  prices  range  much 
lower  than  m  England. 

You  will  perceive  that  I  concur  mainly  in  the  very 
correct  view  of  Mr.  Stones  on  this  subject,  and  we  caa 
now  enter  more  fully  upon  the  circumstanoes  which  will 
justify  the  introduction  of  any  new  material  in  com- 
petition with  rags,  bearing  in  mind  that  the  only  circum* 
stance  that  can  dispense  with  the  use  of  rags,  will  be  that 
a  possible  reduction  in  price  arising  from  the  introduction 
of  a  cheap  and  abundant  material  may  reduce  the  price  to 
a  minimum  which  will  not  compensate  for  the  lalxmr  of 
collecting  them.  Or,  again,  that  a  corresponding  costly 
material  may  be  introduced  that  will  yield  a  superior 
texture  of  paper.^  These  are  the  two  conditions  that  ad- 
mit the  application  of  a  new  material,  and  the  main 
problem  to  be  solved  is  the  minimum  price  at  which  the 
collection  of  rags  will  cease ;  this  I  estimate  at  lid. 
per  pound,  taking  the  average  value  of  all  rags  collectively, 
because  this  price  to  a  manufacturer  of  paper  includes  the 
labour  of  collecting  and  the  profits  of  two  or  three  tnules; 
and  in  the  homes  of  the  middle  and  higher  classes,  where 
the  rags  are  the  perquisite  of  the  domestics,  a  very  low 
price,  sajr  a  half-penny  per  pound,  would  not  induce  the 
preservation  of  rags.  Again,  as  a  safe  proposition,  I 
maintain  that  the  importation  of  a  vegetable  production, 
expressly  grown  or  cultivated  for  this  particular  purpose 
from  a  foreign  countr}',  will  not  compete  with  rags.  The 
only  material  or  vegetable  substance  that  will  maintain  a 
becoming  pretension  to  adoption  must  be  of  domestic 
growth,  and  produced  incidentally  to  the  growth  of  Ik 
more  valuable  commodity — as  grain,  for  instance— the 
straw  from  which  lias  in  most  countries  occupied  the  atr 
tention  of  many  scientific  experimentalists  as  being  the 
cheapest  and  the  most  abundant  of  any  known  fibrous 
vegetable  substance ;  of  its  abundance,  it  may  be  safely 
asserted,  that  if  the  whole  of  the  paper  now  manufactured 
were  made  from  straw,  it  would  not  absorb  two  per  cent, 
of  the  aggregate  growth  of  the  United  Kingdom.  The 
manipulations  that  have  been  during  the  last  ten  years 
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advancing,  and  which  are  still  advancing  with  a  view  to 
demonstrate  practically  the  economy  of  straw  as  a  raw 
naterial,  have  establi&ed  a  remarkable  saving  of  power 
to  the  extent  of  70  per  cent.,  as  well  as  the  presence  of  a 
Bort  of  natural  size  in  straw  which,  aided  by  a  very 
economical  application  of  cheap  vegetable  size,  dispenses 
wholly  with  the  expensive  operation  of  animal  size  as 
applied  to  writing  and  news  papers ;  but  as  a  sufficiently 
high  degree  of  quality  has  not  yet  been  obtained  to  en- 
able straw  paper  to  assume  even  a  mediocre  rank  in 
the  scale  of  pnoes,  the  economy  of  the  manufacture  has 
not  yet  been  fully  established,  but  the  elaboration  of  the 
manufacture,  now  rapidly  progressing,  affords  abundant 
promise  of  such  results  I^ing  effected  (notwithstand- 
ing the  proverbial  discouragement,  which  the  paper- 
dealing  trade  has  manifested  towanU  new  improvements), 
as  will  render  it  an  instrument  for  securing  that  prime 
necessity  of  social  life,  more  especially  for  purposes  of 
education  as  well  as  for  the  extension  of  the  now 
ridiculously  limited  export  trade  of  Great  Britain,  viz., 
cheap  paper  the  natural  result  of  cheap  material. 

I  am,  &c., 

N.  N. 
Oetober  27, 1856. 


BESSEMER  IRON. 


Sib, — ^Mr.  Gladstone  is  in  error  when  he  asserts  that 
I  endeavour  to  impute  improper  motives  to  his  friends, 
the  ironmasters.  I  merely  sUted  the  fact,  that  those 
gentlemen,  in  common  with  many  others,  from  the  veiy 
natural  ipi^ulse  of  self-interest,  are  extremely  averse  to 
change ;  a  circumstance  that  can  excite  no  surprise,  when 
we  reflect  that  the  introduction  of  more  economical  pro- 
cesses and  operations  can  be  productive  of  no  benefit 
whatever,  in  a  pecuniary  point  of  view,  to  themselves. 
In  the  present  ipstance,  it  is  calculated  that  three  mil- 
lions would  be  saved  annually  to  the  nation,  if  the  Bes- 
semer process  were  to  turn  out  successful ;  but  these 
millions  would  not  pass  into  the  pockets  of  the  iron- 
masters, as  Mr.  Gladstone  would  appear  to  insinuate ; 
their  profits  would  remain  much  the  same  as  they  are 
now ;  and  as  the  ironmasters  are  enabled  to  amass  fortunes 
reckoned  by  hundreds  of  thousands,  they,  at  least,  cannot 
have  much  to  complain  of. 

Those  gentlemen  are  naturally  averse  to  any  change 
which  implies  trouble  or  expense,  merely  for  the  benefit 
of  the  consumer,  and  will  only  adopt  improvements 
upon  compulsion,  by  one  of  their  number  taking  up  a 
new  process  and  underselling  the  others,  or  by  the  ruin 
of  the  inventor,  as  in  the  case  of  Henry  Cort. 

I  do  not  constitute  myself  the  champion  of  Bessemer's 
process.  It  must  stand  or  fall  by  its  own  merits  alone; 
but  {he  projector  of  an  improvement  is  not  to  be  hunted 
down  with  impunity  in  these  days  of  free  discussion. 
There  have  been  projectors  in  all  times,  and  they  have 
always  been  made  subjects  of  ridicule ;  but  without  the 
assistance  of  those  gentlemen  we  should  still  be  clothed 
with  fig-leaves,  or  in  sheepskins,  at  most.  In  regard  to 
the  present  case,  I  again  repeat,  without  fear  of  contra- 
diction, that  Mr.  B^semer  has  produced  ingots  of  mal- 
leable iron  (not  forged  iron)  without  the  expenditure  of 
either  labour  or  fuel.  Let  the  ironmasters,  if  they 
have  any  wish  to  prevent  animadversion  upon  their  mo- 
tives, repeat  the  new  process  at  their  own  works,  and 
thoroughly  test  ita  worth. 

Mr.  Ghidstone^  speaks  of  the  "  forging  process,"  as  if 
Mr.  Bessemer's  invention  was  intended  to  supersede  the 
necessity  of  that  operation;  while  he,  Mr.  Gladstone, 
and  every  other  man  wiio  knows  anything  of  iron,  is 
perfectly  aware  that  it  is  impossible  to  pr^uoe  forged 
iron  by  any  other  means  than  the  rolls  or  the  hammer. 

1  have  already  disposed  of  Mr.  Hall's  munificent  offer 
of  trial  by  wager,  through  another  channel ;  but  I  can- 
not refVain  from  ^xpressins;  my  surprise,  that  two  gen- 
tlemen of  such  high  standing  shomd  have  attended  a 
lecture  upon  the  Bessemer  process  at  the  Royal  Poly- 


technic Institution,  where  the  illustrations  must  of  ne- 
cessity be  on  a  very  small  scale,  when  they  could  aa 
readily  have  seen  the  whole  operation  performed  by  the 
inventor  himself;  or  when  Mr.  Hall,  whose  nuike  at  the 
Bloomfield  iron  works  is  a  thousand  tons  per  week,  could 
have  tested  the  new  process  upon  the  largest  scale,  with 
little  or  no  inconvenience  to  the  daily  routine  of  such  a 
colossal  establishment. 

I  am,  &c., 

HENRY  W.  REVELEY. 
Poole,  Donet,  Nor.  23. 

BROWN  LIME. 

Sir, — In  reply  to  Mr.  Reveley's  letter  on  "brown 
lime,"  I  beg  to  remark  that  this  substance  is  well  known 
in  this  country,  and  is  to  be  found  in  several  places  in 
Wales.  It  is  constantly  used  as  a  hydraulic  cement  by 
engineers,  who  are  well  acquainted  with  its  properties, 
and  also  witii  some  of  the  sources  of  supply.  I  oelieve 
that  used  in  the  Liverpool  and  Birkenhead  Dock  Works 
is  obtained  in  Flintshire.  I  myself  sold  a  considerable 
quantity  of  it  to  Messrs.  Mackenzie,  Brassey,  and  Co., 
the  well-known  railway  contractors,  for  the  building  of 
the  viaduct  across  the  rivers  Dee  and  Ceiriog,  on  the 
Shrewsbury  and  Chester  Railway.  That  supply  was  ob- 
tained from  loose  boulders  on  theBerwen  range  of  moun- 
tains, just  above  the  village  of  Llansaintfraidd  Glyn 
Ceiriog.  I  believe  I  discovered  another  ^^ry  large  sup- 
ply lately  on  the  Keny-hills,  in  Montgomeryshire. 

It  is  a  very  impure  limestone,  containing  much  clay  in 
its  substance,  and  to  this  it  owes  its  peculiar  properties. 
All  limestones  contain  more  or  less  of  alumina  in  their 
composition,  and  it  is  this  skeleton  of  alumina  which 
forms  the  rottenstone  of  commerce,  after  all  the  calca- 
reous portion  has  been  removed.  This  removal  is  effected 
by  nature,  by  means  of  some  as  yet  unexplained  chemical 
action,  and  the  haixi  heavy  limestone  is  converted  into 
a  substance  as  light  as  cork,  and  resembling  in  colour 
and  appearance  the  brown  powder  of  a  ripe  puff  ball. 

Shortly  before  the  death  of  my  lamenteid  friend,  the 
late  Professor  Johnston,  of  Durham,  I  made  a  tour  with 
him  into  Wales,  in  order  to  examine  this  curious  sab- 
stance  in  situ,  but  unfortunately  death  prevented  the 
publication  of  the  results  of  his  interesting  researches. 
The  rottenstone  occurs  in  large  masses  on  the  outskirts 
of  the  limestone  band  in  the  Bi'econ  Hills,  and  may  be 
there  seen  in  all  its  stages  of  transformation. 

In  case  any  of  the  chemical  or  geological  readers  of  the 
Journal  should  feel  inclined  to  take  up  the  subject  of  the 
rottenstone,  I  may  say  that  one  of  the  best  places  for 
seeing  it  with  which  I  am  acquainted  is  about  two  miles 
from  the  *'.Lamb  and  Flag"  inn, near  Ystradgynlais,  in 
the  Swansea  valley.  It  is  there  collected  in  quantity  for 
exportation  to  London,  and  the  principal  dealer  lives  • 
dose  to  the  '*  Lamb  and  Flag." 

I  may  add  that  the  Swansea  valley  itself  is  worth  a 
pilgrimage  to  any  lover  of  grand  mountain  scenery. 

I  am,  &c., 

JOHN  GIRDWOOD. 

49,  Pall  Mall,  Nor.  11, 1B56. 


fromlmms  0f  Institittions. 

Crosby  Hall  Evening-Classes. — Mr.  Leone  Levi,  the 
professor  of  banking  and  commercial  law,  has  been  en- 
gaged to  deliver  a  course  of  six  lectures  on  the  princij^es 
of  banking,  in  Crosby  Hall,  Bishop^gate-street,  before 
the  Young  Men's  Evening  Classes,  to  commence  on  the 
second  Tuesday  in  January.  It  is  probable  that  Mr. 
Levi  will  deliver  the  same  course  of  lectures  before  the 
members  of  some  other  literaiy  and  scientific  institu- 
tions in  London  and  the  vicinity. 

ErsoM  AND  EwELL. — The  Committee  of  the  Literary 
and  Scientific  Institution,  in  presenting  the  fifth  annual 
report,  express  their  regret  that  the  expenditure  has 
exceeded  the  income  of  the  year  to  the  amount  of 
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£21  148.  lOd.,  two-thiitU  of  which  deficienmr  is  attri- 
batable  to  the  lecturee,  bat  they  believe  that  a  little  more 
aoBisfcanoe  from  the  members  would  i^lieve  them  from 
this  difficulty  in  future,  and  with  this  hope  of  co-opera- 
tion they  have  made  arrangements  for  an  interesting 
sncceasion  of  lectures  and  lecture-entertainments  during 
the  eeenon  just  conmienced.  Some  additions  have  been 
made  to  the  library,  and  the  number  of  books  issued  to 
memben  has  been  717.  Although  a  diminution  has 
taken  place  in  the  number  of  honoi-ary  members,  the 
Committee  congratulate  themselves  on  the  lai^  addition 
to  anodiflr  class, — ^the  quarterly  subscribers— the  list  at 
the  end  of  September,  1856,  exhibiting  an  increase  of  at 
least  one-faalf  more  than  the  number  shewn  at  the  cor- 
responding period  of  1866. 

MAccLXSFiELn. — The  Twenty-firstt  Anniversary  of 
the  Society  for  Acquiring  UseM  Knowledge  was  held  on 
Tuesday  the  11th  inst.,  at  the  Town-hall,  the  president 
of  the  Society,  John  Brocklehurst,  Esq.,  M.P.,  in  the 
chair.  There  was  a  numerous  attendance  on  the  occasion, 
and  among  the  company  present  were  £.  C.  Egerton, 
Esq.,  M.P.,  E.  W.  Wilmott,  Esq.,  and  Samuel  Greg, 
Esq.  After  an  address  from  the  president,  the  secretaiv 
read  the  report,  which  states  that  the  subscribers,  both 
honorary  and  ordinary,  have  increased,  and  the  library 
has  been  still  fttrther  extended,  by  an  addition  of  about 
176  volumes.  The  classes  are  still  numerously  and 
diligently  attended,  the  reports  of  the  teachers  being  very 
aati^actory,  and  arrangements  have  been  made  for  re- 
opening the  French  clan.  The  Bev.  Dr.  Newbold  kindly 
S.ve  a  lecture  on  the  Coliseum  at  Rome ;  and  Mr.  Walter 
ontgomery,  in  May  and  December,  gave  two  of  his 
Dramatic  Recitations.  The  progress  of  the  Society,  since 
its  establishment,  has  been  very  considerable.  In  1866, 
it  had  an  income,  from  all  sources,  of  about  £80 ;  a  re- 
ference librarv  of  about  20  volumes,  but  no  circulating 
library.  It  had  about  twelve  honorary  and  ninety  ordi- 
nary members.  Now  it  has  an  income  of  £700,  a  re- 
ference and  circulating  library  of  about  8,100  volumes, 
about  300  honorary  and  800  ordinary  members,  and  it  has 
a  lai^  and  commodious  building  of  its  own,  with  two 
public  news  and  reading-rooms,  and  the  Government 
odiool  of  Design  is  accommodated  within  its  walls.  E. 
C.  Egerton,  Esq.,  M.F.,  Samuel  Greg,  Esq.,  the  Mayor 
of  Maodesaeld,  the  Rev.  C.  A.  J.  Smith,  J.  N.  Brockle- 
hurst, Esq.,  E.  W.  Wilmott,  Esq.,  the  Rev.  Alexander 
Taylor,  and  other  gentlemen  then  addressed  the  meeting. 
Id  the  course  of  the  proceedings  the  distribution  of  prizes 
to  students  in  the  rliimpfl  took  place. 


MEETINGS  FOR  THE  ENSUING  WEEK. 
MoH.  Boyal  iBiatatioB,  2.    Ctonenl  Mouthy  Meeting. 
Se^Blyi.    Aiadrtnarj, 
Boyal  Institution,  7.    ProlbMOr  Odling,  •'  On  Oxgnnio  Ch^ 

Aiehiteeta,  8. 

Chemtcml,  8.    I.  Dr.  WlUinauon,  F.R.8.,  **  On  eome  Beno- 

ttont  in  Orguic  Chemiatry.*    II.  Mr.  A.  O.  Andenon, 

••  On  the  Snponlfleetlon  of  Beda.*' 

Tns.  Ctrl!  Snjlneen,  8.    Mr.  T.  T.  JopUng  **  On  Recent  Im- 
protementi  in  Weter  Meten.** 
L>lnnaea,S. 
Pmtholaclcel,  8. 
WiD.  LoBdon  Inttftntion,    S.     Profawor  Rjiner    Jonee,  **  On 
y iTuin  and  their  Inhnbitanta.** 
Boele^  of  Arta,  8.     Mr.  Chrlitopher  Binks,  "  On  lome 
New  Methods  of  Trenting  Liueed  Oil  and  othm  Oils,  for 
Improrlnf  their  Drjing  and  other  Properties,  in  their  Ap- 
plication to  Paints  and  Vimiahes.** 
GeoloriGal,8.    Captain  Spratt,  F.R.S.  and  G.8.     '*On  the 
FNsnwater  Fotmations  of  the   Qredan  Archipelago.** 
Several  Papers  on  Volcanic  Eruptions,  Earthquakes,  Ac 
TisBS.  London  Institution,  T.    Dr.  R.  E.  Grant,  **0n  the  Natural 
Hlstoij  of  Eztlnet  Anhnala" 
AattQunries,  8. 
Philological,  8. 
Photographic,  8. 
Pn.    Afdusdogieal  Instf toticn,  4. 
Sat.  Asiatic,  3. 

London  Institntion,  3.    Mr.  T.  A.  Malone,**0n  Ezperi- 

mental  Phjntes,  diie47  in  Retotlon  to  ChemiitrT.'' 
TfffriWfftTt  8. 


PATENT  LAW  AMENDMENT  ACT. 

APPUOATIOKS  FOE  PATB5T8  AHD  nOTB  CTIOK  ALLOWBD. 

IFram  GxuvtU,  Nofftmber  21s(,  1856.] 

Dated  I3ik  SenUmbert  1856. 
2145.  John Heuy  Johnson,  47,  iiliiiwilii's  imi  fleUls    TiiipiOfniiieiiti 
in  firearms.    (A  communication.) 

Dated  MM  Seplember,  1866. 
2900.  Archibald  Templeton,  T,  Skinner-street,  and  John  Latnon* 

Qlasgow—ImproTements  in  the  manuflieture  of  pUe  flthrlos. 
2206.  John  Underwood  and  Frederic  Valentine  Burt,  Fish-etreet-Ull 

— ^The  mannfkctnre  of  oopTing-inks  t»  printing. 

Dated  2»ik  September,  1866. 
2276.  Richard  Boycott,  Blaina,  Abcrystmth,  Monmouth— An  im« 
proved  air-door. 

Dated  litk  Ortober^  1856. 
2401.  John  Knowles,  Jun.,  St.  Helens,  Lancashire— An  improved 
apparatus  ft>r  the  prerention  of  aoddents  in  winding  fircnn 
mines,  which  apparatus  is  also  applicahle  tot  other  similar 
purposes. 

Dated  let  November,  1 886. 
2666.  Peter  Smith  and  Thomas  Irrine,  Lirerpodl— Improrements  in 
the  masts,  jards,  and  rigging  of  ships. 

Dated  itk  November  1 1S56. 
2582.  WlUiam  King  Westljr,  Leeds— An  improved  method  of  and 
macliinerj  ft>r  heckling,  oomhing,  drawing,  and  preparing 
fibrous  sul>atanoes  ft>r  sjunning. 

Dated  Mk  November,  1866. 

2592.  Andre  Jacques  Isaac  de  Montenaj  du  Minhy,  Bids,  France- 
Improvements  in  screw  hand  presses.    (A  ccmmnnieation.) 

2594.  Louis  Urion,  NancXf  France— Improvements  in  machinery  fbr 
the  mannflwture  of  matches  and  match  boxes. 

2596.  Charles  Tittertoui  Roehampton — Improvements  in  the  bbuii- 
fiictnre  of  sine  and  sine  white. 

2698.  William  Edward  Newton,  66,  Chancerj-lane— Improvements 
in  steam-engines.    (A  communication^. 

2600.  Herbert  Keeling,  King  and  Ooeen  Iron  Works,  Rotherhith^— 
An  improvement  in  rivetung  fish  Joints  and  other  parts  in 
the  permanent  wav  of  railways. 

2602.  William  Brindley,  Moorgate-streetr— Improvements  In  the  pre- 
paration of  paper-hangings  and  other  ornamental  papers. 

2604.  John  Stanley,  244,  WUtechapol-road— ImprovemenU  in  tha 
construction  of,  and  mode  of  applying,  cranes  and  other 
machines  to  hobting,  aospendlng,  and  lowering  purposes, 
also  in  generating,  transmitting,  and  applying  motive  power 
to  the  same. 

2606.  William  Seed,  Preston,  Lancashire,  and  William  Ryder.  Bolton* 
le-Moors — Improvements  in  certain  parts  of  machinery  tOt 
slubbing  and  roving  cotton  and  other  fibrous  materials. 

2606.  Frederic  ;Holdway,  fiayswatei^Improvements  in  ^the  manu- 

flieture of  candles. 

2607.  William   Blackwell,  Settle,  Yorkshire  — Improvementa  io 

ploughs. 

2608.  Manner  Browne,  Strand— Certain  improvement  in  shirts. 

2609.  George  Collier,  Haliflui— Improvements  in  drying,  stretehlng 

and  polishing  br  finishing  yams. 

Dated  6IA  November,  1856. 
S610.  George  Henry  Stevens,  14,  Staflhrd-row,  Pimlieo,  and  Robert 
Fitch,  South  Lambeth— Improvements  in  locking  and  un- 
locking Jars,  bottles,  and  other  vessels,  and  making  suoh 
vessels  air-tight. 

2611.  Joseph  La  Cahra,  Albany-street— Improvements  in  the  aetion 

of  pianofortes. 

2612.  CoUn  Hunter,  Islandreagh,  Antrim,  Ireland- Improvements  in 

elftoting  the  operations  of  diying,  heating,  and  ventilating. 

2613.  Joseph  Parker,  Blackburn,  Lancashire— Certain  improvements 

in  machinery  or  apparatus  for  roasting  ooillee,  or  for  other 
similar  purposes. 

2614.  William  Henry  Olley,  2,  Brabant-court,  PhUpot-hai»— Im- 

provements in  obtaining  photograplkic  impressions  or  pictures 
of  microscopic  ol^jects. 

2615.  James  Webster,  Blnningham— A  new  or  improved  instrument 

or  apparatus  for  transmitting  hydrostatic  and  pneomatio 
pressure,  which  said  instrument  or  apparatus  is  applicable 
to  pressure-guages,  safety  valves,  thermometers,  snd  other 
like  machines. 

2616.  Peter  Cato,  John  Miller,  Jun.,  and  John  Audley,  Branswick- 

dock,  Liverpool— Improvements  in  the  manufkotnre  of  ships* 


2617.  Richard  Archibald  Brooman,  166,  FIeet>street— Improvementf 

in  the  manulhcture  of  cranked  axles  and  shafts.  (A  eom- 
munlcation.) 

2618.  Frederic  Chapman,  Piccadilly,  and  Charles  Bowyer,  Davies- 

street— A  method  of  puriiying  and  disinftcting  intestines, 
and  manuflioturing  gelatine  therefrom. 

Dated "ttk  November,  1856. 

2619.  Heniy  Dircks,  Moorgate-street— Improvements  In  the  pre- 

paration and  application  of  the  materials  for  making  worts 
and  washes  in  brewing,  distilling,  and  like  operations,  and 
in  the  apparatns  connects^  with  tiie  same. 

2620.  Alexander  Porecky,  Hackney— Improvements  In  the  ouuitiuD* 

tion  of  nfoty  match  or  luciltor  h^es. 

2621.  Thomas  Ollis,  Jun.,  Liverpool- Improvements  in  maehinety 

or  apparatus  for  cutting  paper,  card-board,  ntill-board,  i     ' 
hoard,  leather,  and  other  substances  of  a  U|^t  nature. 
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2623. 


2025. 

2626. 

2627. 
2628. 


2631. 

2622. 
2633. 

2635. 
2696. 

968Y. 
2686. 

2639. 

3840. 

9641. 
2642. 
3643. 
2644. 


2645. 
2646. 


3647. 

2648. 
2649. 

9650. 

2651. 

9652. 
3663. 

3654. 


William  Spe]ice,60,  Chanoerj-lane— ImproTemente  in  app»- 
ratui  used  in  the  manufkctare  of  lilk  and  otlier  fibrooa 
materiali.  (A  oonunanioation.) 

Joseph  Louis  Casartelli,  Manchester,  and  Anthony  CasarteUi 
and  Louis  Casartelli,  LlT«rpool— Certain  Improved  apparatus 
for  ascertaining  the  dendtj  of  water  in  marine  steam  boilers 
or  genemtors,  ibr  the  porpoae  of  preventing  saUne  incmsta- 
tion. 

Louis  Joseph  Victor  Vuitton,  Paris— An  improved  apparatus 
for  consuming  smoke. 

Dated  »ih  Kowember^  1866. 

James  Dickinson,  Blackburn— Improvements  In  machineiy 
or  apparatus  used  in  the  preparation  of  cotton  or  other 
fibrous  substances  for  spinning.  ^ 

Geoi^  Bertram,  Edinburgh,  and  William  HcNiven,  Polton 
Hill,  Lasswade — Improvements  in  the  manufacture  of  paper. 

Lawford  Hnxtable,  66,  Saint  Mlchael's-hill,  Bristol— Improve- 
ments in  pianofortes. 

William  Porter,  9,  Lansdowne-villas,  Brompton  —  Improve- 
ments in  the  grinding  of  cements  and  other  substances,  and 
in  the  construction  of  millstones  for  the  same. 

Charles  Vaughan,  William  James  Vaughaa,  and  Richard 
Vaughan,  BirmUgham — A  new  or  improved  strap  or  band 
for  working  stamps,  raising  weights,  and  tranimitung  power 
generally. 

Archibald  Reid,  Sidmouth-street — Improvements  in  treating 
iron,  so  as  to  render  it  impervious  to  continuous  oxidation. 

William  Mojphet,  Leeds — Improvements  in  producing  the 
velvet  pile  and  Wltne/  finish  in  cloths,  and  in  madxlnezy  or 
apparatus  for  the  same 

Jean  Baptiste  Edonard  Victor  Alanx,  2,  Rue  St.  Etienne,  Bonne 
Nouvelle,  Paris— A  lubricating  composition. 

Thomas  Walker,  Balderstone,  Rochdale— An  improved  method 
of  lubricating  the  interior  of  the  cylinders  of  steam  engines 
fbr  reducing  the  friction  of  the  pistons  thereof. 

Richard  Arohitaald  Brooman,  166,  FleeMtreet— Improvements 
in  preserving  provisions.    (A  communication.) 

Richard  Archibald  Brooman,  166,  Fleet-street— improvements 
in  machinery  fbr  cutting  and  dressing  stone,  marble,  and 
dmllar  materials.    (A  communication.) 

Dated  lOik  Ntmemher,  1856. 

Heniy  Bessemer,  4,  Queen-street-place — Improvements  in  the 
manufteture  and  treatment  of  iron,  and  in  the  manuflusture 
of  steel. 

Edwin  Thomas  Dolby,  Stratfbrd-plare,  Camden-town— Tm- 
provements  in  printing  several  oolouis  at  one  time  flrom  a 
single  stone,  plate,  or  block. 

Andrew  Barlow,  Shirley,  Haata— Impronrementa  in  mashing 
apparatuses. 

Rmngois  Jules  Manoeatix  and  Eugene  ITapoleon  Vieillaid,  Paris 
—An  Improvement  in  breech-loading  fire-arms  and  ordnance. 

Ifnillam  Stones,  Oreenhithe— An  Improved  mode  of  lixiog 
paper. 

Peter  Gaskell,  Seuleoates,  Kingston-npon-HuII— The  admis- 
sion of  steam  into  the  cylinders  of  steam  engines  by  an  equi- 
librium valve. 

James  Somerville,  Glasgow— Improvements  in  weaving. 

John  Henry  Johnson,  47,  LincolnVinn -fields— Improvements 
in  apparatus  for  printing  electro-telegraphic  despatdies.  (A 
communication.) 

Richard  Pearoy,  liundiester— Improvements  In  machinery  or 
apparatus  tor  giving  additional  eohesiveness  and  torsion  to 
iibrous  substances  in  the  drawing  and  other  processes. 

^^^  Dated  1 1  th  Nowember,  1866. 

William  Smith,  10,  Sallsbury-street,  Adelphi— Improvements 
in  machinery  fbr  sewing  cloth  and  other  materials.  (A  com- 
munication. ) 

John  Fell  Jones,  Birmineham— Improvements  in  the  manu- 
fiscture  of  rollers  or  cylinders  for  printing  fhbrics,  and  in  ma- 
chinery to  be  used  in  manulhcturing  the  said  rollers  or 
cylinders. 

William  Clark,  63,  Chancerv-Iane— Improvements  in  the  ma- 
nufkcture  of  barytes  and  strontian,  and  their  salu,  and  in 
their  application  to  various  purposes.    (A  communication.) 

Richani  Archibald  Brooman,  166,  Fleet-street— Improvements 
in  the  mannlhctnre  of  boots  and  shoes,  and  other  like  ar- 
ticles.   (A  communication.) 

James  Leadbetter,  Leeds — Improved  means  of  obtaining  mo* 
tivc  power. 

IVancis  Frederick  Clossman,  1  6a,  Park-lane— Obtaining  alcohol 
from  certain  substances  not  hitherto  used  fbr  that  purpose. 
(A  communication.) 

Paul  Rapsey  Hodge,  4,  Albion-grove,  Bamsbuiy-park— Tm- 
provements  in  the  manufacture  of  ftslted  doth.  (A  conunu- 
nication.) 


2655.  Hugh  Baines,  Handicster— Inqvoved  maohinefyor  apparalM 

to  be  applied  to  hoisting  and  other  lifting  machines. 

2656.  John  Henry  Johnson,  47,  Lincoln's-inn-fielda— Improvonenli 

in  pntJectiles.    (A  eommunlcation.) 

2657.  Julian  Bernard,  the  Albany,  Piocadllly—ImprovemeiitB  In  the 

manufacture  or  production  of  boots  and  shoes,  or  covering! 
for  the  fleet,  and  in  the  madunery  or  appaiatiu  employed  In 
such  manu&ctnre. 

Dated  12IA  November,  1856. 

2659.  William  Lukyn,  senr.,  Broad-street,  Nottii«ham— A  bnftr 
break  for  railway  carriages  or  traokB  attached  to  locomotive 
engines,  whether  one  or  more  engines,  fbr  the  oonreyanoe  of 
goods  or  passengers. 

2661.  WUllam  Weild,  Manchester— Improvements  in  madtineiy  ftr 
doubling,  twisting,  uid  winding  yams  or  threads  on  to  bob- 
bins or  spools. 

2663.  Henry  Collett,  12,  Grosvenor-street,  St.  Peter*s-stx«et,  IiUng- 
ton— Improvements  in  machinery  fbr  mowing  and  reaping. 

2665.  Arthur  Maw,  Broseley,  Salop— An  improved  mode  of  ooo- 
struoting  the  eccentrics  or  cams  of  steam  engines  and  other 
machinery. 

2667.  Jean  Charles  Boulay,  34,  Rue  des  Bemafdins,  Paris— An  im- 
proved  method  of  printing  In  various  oolours  rimultaneously. 

2669.  Richard  Archibald  Brooman,  166,  Fleet  street— A  new  or  im- 
proved tilted  flibric.    (A  communication.) 

2671.  William  Green,  jnnr.,  and  Thomas  Storey,  FramweU  Gate 
Colliery,  near  Durhamr—Improvements  in  madiinay  or  ap- 
paratus fbr  washing  or  cleaning  coal. 

Dated  IStk  November.  1856. 

2673,  Thomas  Wright  Gardener  Treeby,  1,  Westbonrae-termce- 
villas,  Westbonme-terrace  Nortb—Fonning  aewera  or  tun- 
nels, and  gulleys  to  sewers. 

2675.  Alexander  Hutton,  Ardwick,  near  Manchester— An  improved 
warming  apparatus,  applicable  to  nulway  and  road  carriages, 
and  other  useful  purposes. 

2677.  Samuel  Newington,  Tloehunt,  Buasex— ImprovonenU  In  dib- 
bling i^paratus. 

2679.  William  Francis  and  James  Hooper,  88,  LeaAenhaIl-tti«et— 
Improvements  in  tanning  and  dyeing  leather,  Unen,  ootten, 
wool,  hair,  and  silk,  and  fkbrica  eompoaed  of  nny  of  these 
substances. 


XSVEVnOir  with  COXPLETB  SPKCmClTIOfN  filbd. 

2720.  William   Healy,    118,   Dorset-street,   Salisbwy- 

provements  in  fumaoes  and  boilers  and  hot  wat«:  appantos 
fbr  heating  purposes. — 18th  November,  1856. 


WEEKLY  LIST  OF  PATENTS  SEALED. 


SeiOed  November  21«/,  1856. 
1244.  William  Illingworth. 
1260.  BeiU.  Nadanlt  de  Buflbn. 
1277.  Oldham    Whittaker    and 

Cyrus  Wallwork. 
1281.  WUllam  Carr  Hutton. 
1285.  Addphe  Bonvallet. 
1321.  Raymond  Fletcher  and  Ed- 
win Fletcher. 

Thomas  Morris. 

Edonard  Gu^rin. 

William  Astbury  Jump. 

George  James  Farmer. 

Hesekiah  Conant. 

Richard  Atkinson  Coward. 

George  HutcUson. 

George  Davies. 


1325. 
1418. 
1707. 
1972. 
2021. 
2125. 
2138. 
2180. 


2218.  WUllam  Taylor. 


1260. 
1270. 
1274. 
1298. 
1300. 
1304. 
1324. 
1328. 
1352. 
1382. 
1562. 
1692. 

1856. 
1938. 
2102. 
2124. 
2250. 


Sealed  November  KA. 
Samuel  Newington. 
Lemuel  D.  Owen. 
Charles  Herbert  Hdt. 
Th<nnas  Wilson. 
Stephen  Rossia  Parkbunk 
Anguatin  Marie  Borland. 
Joseph  Briggs. 
WUllam  Potts. 
Thomas  Chambers,  job. 
WUllam  WUson. 
James  Fleming,  Jun. 
William    Cdbiurnc 

bridge. 
Thomas  Evans,  Ion. 
Heniy  Bessemer. 
Charles  Brook,  Jun. 
Pier  Alberto  Batestrinl. 
Robert  Frost. 


Cam- 


Patehts  ow  wBicn  the  Third  Year's  Stamp  Dutt  has  sskk  Paid 


2679. 
9683. 
2684. 
2625. 
2714. 

2808. 

2689. 
2691. 
2716. 

2706. 


I 


November  11th. 

WUllam  Taylor. 

Patrick  Benignus  CNelU. 

John  Harcourt  Brown. 

Emanuel  Wharton. 

Frederick  Levick  and  Jo- 
seph Fleldhouse. 

George  CoUier. 
November  I8th, 

Anguste  Castcts. 

WUllam  Austin. 

Charles  Ramsay. 
November  20ffk. 

WlUiam  Joyce  and  Thomas 
Meacham. 


2740.  Danid  Lancaster  Banks. 
2800.  James  ReiUy. 

NoveaAcr  21sl. 

2619.  Benjamin  Bnriel^. 
2729.  John  Dmmgoole  Brady.. 
2737.  i^amnel  Cunliflb  Lister. 
2745.  WUllam  Leigh  Brook  and 

Charles  Brook,  Jun. 
2747.  John  Ueni7  Johasoo. 

Nove$Mber  22$id. 

2723.  John  Hin,  sen.,  and  *J<An 
lIiU,jun. 


WEEKLY  LIST  OP  DESIGNS  FOR  ARTICLES  OF  UTILITY  REGISTERED. 


Vo.  in  the 
Register. 


3006 
3007 


Date  of 
Registration. 


Nov.  20. 
„    21. 


Clover  Leaf  ConsoUdator,  and  Wire-  \ 
worm  Extem^ator  or  Clod-crusher  j 

A  Jointed  SUyfor  Casement  Windows,  1 
Doors,  Ac ...« j" 


Proprietors*  Name. 


JohnLaige  

Abereronhle  and  Son. 


Addreo. 


Upton,  Berks. 

19,  John-«t.  Tottenham.oourt-nMd. 


No.  211.  VoL  v.]        JOURNAL  OF  THE  SOCIETY  OF  ARTS.     [Dec.  5,  1856, 


Imtmal  d  %  Sonets  of  %xts. 


FRIDAY,  DECEMBER  5,  1856. 


HONORARY  LOCAL  SECRETARY. 

The  following  gentleman  has  been  appointed 
Honorary  Local  Secretary  for  NewcasUe-upon- 
Tyne  and  its  neigbboorhood : — 

Dr.  Thomas  Richardson. 


THIRD  ORDINARY  MEETING. 
Wedkssdat,  Dko.  3y  1856. 

The  Third  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 
nesday, the  3d  inst,  Henry  Blundell,  Esq.,  in  the 
ohair. 

The  following  Candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 


Adams,  Geoi^  G. 

Anderton,  Arthm: 

Andrews,  Charles  James 

Auckland,  John  Tattersall 

Baines,  Edward 

Beale,  Thomas  Frederick 

Bell,  G.  M. 

Benson,  James  William 

Brooke,      Charles,     M.A., 

F.R.S. 
Borrows,  R.  W. 
Challis,  Alderman,  M.P. 
Chrimes,  Richard 
Clarke,  Frederick  James 
Clarke,  Rev.  Charles 
Cockrell,  Rev.  G.  C. 
Cotterell,  Thomas 
Craske,  R. 

Cubley,  Wm.  Harold 
Darbidiire,  Samuel  Dukin- 

field 
Darlington.  John 
Dickens,  Alfred  Lamerte 
Dixon,  B.  J.  J. 
Edmondaon,  George' 
Fanance,  Geoige  John 
Fandel,  Henry 
Foster,  A.  B. 
Fry,  Henry  Laurence 
Oalton,  Capt.  Douglas 
Godwin,  George,  1?  .R.S. 
Goodfellow,  Thomas 
Gordon,  Robert 
Quest,  John 
Qtmdiy,  Joseph 
Gumey,  John  Heniy ,  M.P. 
Hanbory,  Daniel 
Harrison,  J.  Fortescue 
Heeley,  Edmund 
Henderson,  Thomas  W. 
Hess,  Ralph 
Heywood,  Sharpe 
Hoare,  Deane  John 
Hopkinson,  John 
Hudson,  William 


Hunter,  John  Lawes 

Jennings,  Richaid 

Jessop,  Sidney 

Keats,  Frederick 

Laird,  Jc^n 

Lawson,  John 

Leaf,  Charles  John 

Lister,  John 

Mace,  John  Ellis 

Major,  Rev.  J.  A. 

McKie,  H. 

Mercer,  John 

Mitchell,  Rev.  W. 

Muir,  William 

Ohren,  Magnus 

O'ReiUy,  Montagu  Frederic 

Owen,  Rev.  John  Butter- 
worth 

Porter,  John  ThomasBrown 

Powis,  Major  the  Hon. 
Henry  Littleton 

Pye,  Greorge 

RadclifT,  Joshua 

Ratdiff,  Charles 

Reeves,  Charles 

Reichenbach,  William 

Robertson,  Andrew 

8amuel6on,  Barnard 

SchaefTer,  Chevalier  Igna- 
tius de 

Sim,  Alexander 

Slight,  Frederick 

Sommerville,  William 

Spottiswoodo,  Wm.,F.B.S. 

Springfield,  Osbom 

Staples,  John 

Stebbing,  Rev.  Henry,  D.D. , 
F.R.S. 

Stevenson,  George  Wilson 

Taylor,  James 

TuKe,  James  Hack 

Yaughan, 

Wetter,  Conrad 

Wheatley,  E.  B. 

Wood,  Frederick,  M.R.C.S. 


The  following  School  has  been  taken  into 
Union  since  the  last  announcement : — 
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The  Paper  read  was : — 

ON  SOME  NEW  METHODS  OF  TREATING 
LINSEED  OIL  AND  OTHER  DRYING  OILS, 
FOR  IMPROVING  THEIR  DRYING  PROPER- 

.  TIES  IN  THEIR  APPLICATION  IN  PAINTS 
AND  VARNISHES. 

By  Christopheb  Bikks. 

I.— The  Quettion  and  th£  ProbUm, 

At  the  time — now  some  years  ago — ^when  the  investi- 
gations were  first  entered  upon,  the  results  of  which  are 
this  evening  submitted  to  the  consideration  of  this 
Society,  there  was  to  be  found  nowhere  any  accurate 
history  of  the  peculiar  chemical  changes  the  drying 
oils  undergo  in  the  act,  on  mere  exposure  to  atmoepherio 
air,  of  passing  from  a  fluid  to  a  solid  state  ;  in  other 
words,  m  the  act  of  drying.  Neither  was  there  to  be  found 
on  record  any  correct  or  systematised  examination  of  the 
reactions  to  which  such  oils  are  subjected  when,  under 
the  multifarious  conditions  brought  about  by  their  ad- 
mixture with  other  materials  to  form  paints  and  var- 
nishes, they  are  brought  into  contact  with  matters 
whose  presence  may  be  supposed  to  influence,  that  is, 
facilitate,  impede,  or  in  some  way  modify,  their  drying 
properties.  Much  less  was  there  to  be  discovered  any 
satisfactory  or  reliable  chemical  explanations  of  the 
modm  operandi  of  the  various  plans  and  modes  of  treat- 
ment of  such  oils  then  and  still  in  use,  for  giving  to  them 
drying  properties  superior  to  those  pertaining  to  them  in 
their  normal  condition. 

The  oil  of  the  linseed  is  taken  as  a  type  of  this  class ; 
and,  from  its  vast  commercial  importance,  it  is  to  the 
treatment  of  this  oil,  in  order  to  adapt  it  to  the  multi- 
farious uses  it  is  put  to,  or  is  required  for,  were  it  so 
adapted,  that  of  all  those  oils  the  efforts  of  the  chemist 
should  be  chiefly  devoted.  It  will  be  understood, 
therefore,  that  throughout  this  paper,  unless  where 
specially  indicated  to  the  contrary,  it  is  linseed  oil  (its 
properties  and  treatment)  that  is  always  referred  to. 

The  chemistry  of  the  changes  of  this  oil  induced  on 
mere  exposure  to  air,  and  involved  in  its  solidification, 
as  that  chemistry  has  existed  up  to  this  time,  may  be 
summed  up  as  being  recorded  in  the  stereotyped  formula 
that  the  oil  dries,  that  is,  passes  from  a  fluid  to  a  solid 
state  merely  by  absorption  of  oxygen  from  the  at- 
mosphere ;  therefore,  to  aid  it  in^  its  drying,  or  by 
some  preliminary  treatment  to  facilitate  the  ultimate 
result,  it  was  conceived  to  be  necesMuy  only  to  heat  it 
along  with  certain  metallic  oxides,  which,  previously  to  its 
exposure  to  air,  should  give  it' oxygen,  and  thereby 
shorten  the  time  needed  afterwards  for  a  more  complete 
absorption.  Hence  the  theoiy,  but  erroneous  one,  of 
the  utility  of  the  addition  to  the  heated  oil,  under  the 
ancient  mode  of  treating  it,  of  litharge  or  protoxide  of 
lead,  and  hence,  more  recently,  the  super-addition  to 
that  of  red  lead,  and  subsequently  (originating  with  the 
French)  of  the  anhydrous  peroxide  of  naanganese.  The 
oldest  practice  was  merely  to  heat  or  boil  the  oil.  Then 
followed  the  conjoint  employment  of  litharge,  both  of 
which  w^ere  purely  empincal,  founded  on  no  chemical 
principle  whatever.  But  the  more  recent  ones,  of 
super-adding  red  lead,  or  peroxide  of  manganese,  were, 
as  just  stated,  founded  on  the  principle  of  giving  to  the 
oil,  at  a  high  temperature,  the  proportion  of  oxygen 
needed  to  initiate  its  drying.  Along  with  these  later 
practices  there  has,  still  more  recently,  crept  in  the  con- 
joint employment  with  the  lead  oxides  of  the  acetate  of 
lead,  of  sulphate  of  zinc,  and  sometimes  of  the  mineral 
umber^  this  last  being  used  with  a  view  still  more  com- 
pletely to  impart  to  the  oil  the  deejj  brown  colour  deemed 
essential  to  it  when  transformed  into  the  condition  of 
good  "  boiled  oil." 

The  principle  at  the  root  of  all  these  practices  is  the  old 
one  (so  old  that  its  origin  must  be  sought  for  among  the  la- 
bours of,  probably,  the  Dutch  chemists  of  the  last  century), 
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of— as  it  is  called — "  boiling"  the  oil,  that  is,  by  sabjecting 
it  to  the  action  of  a  vety  high  temperature,  to  effect  its 
partial  decompodtion,  or  a  partial  or  incipient  destmctive 
oktillation  of  it,  and  to  aid  guch  decomposition  by 
applying  to  it  one  or  other,  or  all,  of  the  materials  just 
rererred  to,  these  beingselected  variously  and  capriciously, 
and,  as  far  as  the  writer  has  ever  been  able  to  discover, 
without  there  existing  among  the  operators  the  most 
remote  notion  of  the  real  mode  of  action.  The  practice 
has  always  been,  and  still  remains,  a  purely  empirical 
one.  This,  then,  is  the  practice— that  of  boiling  linseed 
oil  to  make  it  dry — that  has  so  long,  and  still  (with 
but  one  or  two  exceptions,  to  be  hereafter  mentioned) 
nniversally  exists  in  England.  In  most  lai^ge  towns  or 
manufacturing  localities,  as  in  London,  in  Hull,  in 
Liverpool,  in  Leeds,  in  Newca8tle-upon-T3me,  and  in 
Bristol,  exists  one  or  more  oU-boilinff  establishments, 
where  in  some  huge  boiler,  holding  a  few  pipes  or  tons, 
is  placed  the  oil,  along  with  the  modicum  of  lithaige  and 
other  materials;  and  astrongheat  from  a  fire,  acting  exter- 
nally, is  applied  till  the  oil  is  *'  boiled  ;"  and  this  boiled 
oil  constitutes  the  great  bulk  of  the  drying  oil,  whose 
innumerable  uses  and  applications  meet  us  at  every  step 
and  everywhere,  and  for  which,  notwithstanding  its 
intrinsic  defects,  the  demand  is  universal  and  immense. 

The  gentleman  who  this  evening  presides  over  this 
Society,  eminent  as  well  for  his  manufacturing  and 
oommercial  enterprise  as  for  his  scientific  acquirements, 
is  himself  one  of  the  largest  (if  not  the  largest)  manufac- 
turer of  this  oil  in  the  world ;  but  even  were  these 
operations  conducted  everywhere  with  the  same  care, 
and  drill,  and  results  that  are  to  be  found  and  are 
obtained  at  the  works  of  Messrs.  Blundell,  Spence, 
and  Co.,  of  Hull,  there  would  still  exist,  as  there 
now  does,  an  urgent  and  universal  demand,  created 
by  the  vast  advances  in  art  and  art  manufactures  in 
every  other  direction,  for  something  better  and  beyond 
this— for  finer  and  for  a  greater  variety  of  drying  oils,  for 
better  rates  of  diying,  better  colour,  or  greater  varieties  of 
colour,  and  different  degrees  of  limpidity  or  viscidity,  to 
fit  the  various  tangible  but  indescribable  requirements 
of  the  artist  and  the  operator,  for  bettor  methods  of  pro- 
ducing them,  and  for  the  kind  of  labour  to  these  ends 
with  whirh  this  paper  is  concerned. 

Linseed  oil  appears  in  four  different  forms,  from  one 
or  other  of  whim  the  manufacturer,  the  varnish  maker, 
the  painter,  and  the  artist,  must,  each  for  himself,  select 
it,  according  to  his  special  requirements.  These  kinds 
are— 1st,  the  oil  in  its  natural  state,  as  it  comes  from  the 
Beed,  and  c^ed  raw  oil ;  2ndly,  this  raw  oil  refined,  or 
from  which  has  been  separated  its  mucilage  and  colour- 
ing matter ;  Srdly,  the  raw  oil  boiled,  that  is,  made  or 
intended  to  be  made  more  drying  than  the  original  oil ; 
and  4thl^,  the  raw  oil  put  into  the  variety  of  conditions 
as  to  thickness,  colour,  and  rate  of  drying  that,  in  com- 
paratively small  quantities,  is  to  be  found  among  the 
Tamish  makers,  the  artists'  colour  dealers,  and  others. 

The  oils  of  the  artist  class,  it  may  at  once  be  re- 
marked, have  generally  more  the  character  of  curiosities 
than  of  utilities,  and  result  from  the  fondling  and  nursing 
of  a  gallon  or  two  of  the  oil  over  many  weeks  or  months, 
fiometimes  exposing  it  to  air  or  sunshine,  sometimes 
'^eating  it  with  acetate  of  lead,  or  with  litharge,  &c. 
Each  artists'  colour-maker  has  probably  his  own  special 
mode  of  treatment,  and  not  un frequently  the  artist  him- 
self prepares  his  own  oil  by  some  favourite  method.  The 
result  is  generally  that  such  specially  prepared  oils  are  by 
so  means  remarlcable  for  Uieir  drying  properties;  and  the 
strongest  the  writer  has  met  with  he  found  to  consist 
chemically  of  a  solution,  in  any  excess  of  oil,  of  the  oleate 
of  lead,  and  it  had  obviously  been  made  by  heating  raw  oil 
along  with  litharge  and  water,  and  afterwards  expelling 
by  heat  the  tzeeu  of  water  used.  This  kind  dried  jwr  te 
in  15  hours. 

The  writer  has  carefully  sought  for  and  examined  the 
kinds  of  alleged  quick-drying  linseed  oils  to  be  found  in 


the  artists'  colour-shops  in  London,  and  has  found  them 
almost  invariably  to  be  mere  rescripts  of  the  old  formida, 
producing  their  effects,  such  as  wey  are,  through  tho 
medium  of  the  action  of  the  old,  or  variations  of  &e  oil, 
preparations  of  lead. 

The  vamid^maker  who  (when  not  content  with  well- 
settled,  t.c.,  old  raw  oil  long  exposed  to  air  and  lig^t, 
nor  content  with  refined  or  boiled,)  would  prelimimurily 
treat  his  own  linseed  oil  to  get  rid  of  the  mucilage  and 
the  colouring  matter,  sometimes  treats  the  oil,  cold  or 
warm,  with  acetate  or  protoxides  of  lead,  then  sometimes 
separates  all  lead  by  sulphuric  acid ;  sometimes  he  warms 
the  oil  along  with  sulphate  of  zinc  or  some  salt  of 
alumina,  or  apj^ies  to  it  chlorine  or  some  chlorine  com- 
pound, &c.  But  the  issue  of  the  whole  is,  that  the 
varnish-maker  still  requires  something  better,  that  is,  an 
oil  unchangeable  in  colour,  under  the  high  temperature, 
needed  to  dissolve  the  copal  and  other  gums  he  has  to 
mix  with  it,  and  that  after  all  shall  remain  a  fine  drying 
oil,  and  as  free  from  colour  as  posdble;  this  problem,  the 
varnish-maker  has  not  yet  solved  to  his  entire  satisfaction. 

The  refined  oil,  in  paint-making,  is  employed  chiefly 
as  the  vehide  in  which  to  grind  the  white  pigments. 
The  raw  oil  is  used  to  thin  and  prepare  for  use  the  finer 
kinds  of  paints,  from  which  boiled  oil  is  excluded  by  its 
dark  colour  and  arter-effects.  The  raw  oil  is  of  itself  a 
very  dow  drier.  The  refined  is  still  more  imperfect  in 
this  respect — and  herce,  to  quicken  the  worx  of  the 
operative  painter,  arises  the  necesdty  for  udng,  along 
with  these  two,  spirits  of  turpentine  or  the  compodtions 
called  driers.  Could  the  raw,  or,  still  better,  the  refined,  be 
made  of  themselves  to  dry  with  sufficient  rapidity,  or 
rather ,fcould  a  fine  drying  oil,  of  an  equally  fine  colour, 
be  obtained,  there  would  then  be  no  need  for  turpentine 
as  a  drier  (it  woidd  be  used  to  produce  certain  art  effects 
only)  nor  for  driers  nor  for  boiled  oil. 

It  is  necessary  to  examine  in  some  detail  the  existing 
process  of  boilmg,  and  its  results.  The  oil  to  be  thus 
"boiled,"  as  it  is  called,  is  placed  in  copper,  or  boiler 
plate,  or  sometimes  in  cast-iron  pans,  of  greater  or  lesser 
capacity,  according  to  the  magnitude  of  the  works;  and 
this  capacity  may  be  that  of  one  pipe  of  oil,  or  of  four 
or  six,  or  eight  pipes.  On  an  average,  they  hold  four  to 
five  pipes,  or  aoout  two  tons  of  the  oil.  Along  with  the 
oil  is  mixed  so  many  pounds  of  lithaige,  of  red  lead,  and 
of  sulphate  of  zinc ;  sometimesof  acetate  (sugar)  of  lead,  and 
umber,  or  other  matters,  according  to  the  peculiar  notions 
of  the  *'  boiler,"  so-called,  ^r  excellence,  from  the  gene- 
rally lon^  experience  such  functionary  has  had  in  sudi 
worK,  or  m  the  establishment  he  is  attached  to.  He  is 
generally  some  old  and  valued  servant,  pre-eminent 
alike  for  faithfulness  to  the  interests  of  his  employers, 
and  devotedness  to  the  antiquated  secrets  of  hu  crafk. 
He  is  the  very  model  of  some  old,  honest,  and  enthu- 
siastic alchymist,  reduced  to  the  inglorious  proportions 
of  a  modem  operative  on  wages,  who  roasts  linseed  oil, 
that  he  may  unwittingly  i^estroy  any  valuable  property 
it  possesses,  but  which  would  remain  unaffected,  would 
he  only  deal  with  it  more  gently  and  tenderly. 

To  the  bottom  of  the  pan,  so  chained,  is  applied  a  fire, 
and  the  oil,  with  its  contents,  gradually  raised  to  a  high 
temperature.  There  is  first  thrown  off  some  water,  held 
combined  probably  with  the  mucilage  in  the  oil,  and  this 
water  forms  a  yellow-sta^'ned  froth  upon  the  surface  of 
the  gradually  heating  oil.  As  the  heat  increases,  there 
are  thrown  off,  succesdvely,  acetic  acid,  acroleins,  and 
other  vapours  and  gases,  that  give  to  this  oil-boiling 
operation  its  distinctive  but  disgusting  accompaniments, 
and  make  it  needful  that  such  establishments  should  be 
exiled  beyond  the  limits  of  refined  or  civilised  habita- 
tions or  existences, — ^in  London,  to  take  refuge  in  Ro- 
therhithe,  on  Bow-common,  or  in  the  Ide  of  I)og8 ;  in 
Hull,  in  Winoolmlee  or  at  Scnlcoates;  and  in  Liver- 
poal  or  Leeds,  in  some  dmilar  locality  and  association, 
where,  in  dose  juxta-position  with  operations  on  a  larve 
scale  for  manufacturing  resin  oil,  for  refining  fidi  oils. 
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distilling  coal  tar,  bone-boiling  and  ^nding,  and  the 
prepantion  of  namelesB  manures,  it  is  hoped  that  any 
prooesB  of  olfactory  analysis  of  the  issuing  abominations 
may  fail  in  detecting  those  that  especially  belong  to  this 
boiling  of  oil.  And  even  in  such  exile,  the  rest  they 
enjoy  is  but  an  uneasy  one,  under  the  e^e  of  some  sanitary 
official,  urged  into  zeal  by  some  rival  interest,  or  by  the 
real  or  imaginaiy  spread  of  chemical  knowledge  in  the 
community. 

It  is  needless  to  say  here,  that  on  the  lands  of  the 
highest  class  of  houses,  where  there  is  at  hand  every 
needful  appliance,  and'  is  ever  exeicised  a  most  careful 
regard  for  public  interests,  these  boiling  arrangements 
aie  80  made  as  to  minimise  and  place  below  nuifsince 
point  the  exterior  evils  of  such  a  process ;  but  wherever 
the  oil  is  so  treated,  the  occurrence  to  a  greater  or  less  ex- 
tent of  these  nauseous  emanations  is  inevitable. 

Before  the  heat  so  applied  to  the  pan  has  ftilfilled  its 
work  upon  the  oil,  the  temperature  of  the  oil  has  risen 
to  some  600  or  700  degrees  of  Fahrenheit.  Finally,  it 
has  saffiered  the  changes  peculiar  to  its  incipient  or  pa**- 
tial  destructive  distillation,  and  passed  from  the  bnght 
vdlow  colour  of  the  raw  oil  into  a  deejp  and  permanent 
reddish-brown  colour;  and  the  more  intense  this  dark 
cdour,  the  better  is  the  boiling  considered  to  have  been 
accomplished.  Upon  an  average,  about  ten  or  twelve 
hours  are  occupied,  from  the  first  application  of  the  fire, 
till  the  oil  is  in  a  condition  to  be  still  fVuther  cooled 
and  transferred  to  the  settling  or  store  vats,  whence, 
after  some  days,  the  clear  oil  is  decanted  from  the  sedi- 
ment (called  *'  foots"),  and  is  in  a  state  to  be  sent  out  as 
boiled  oil. 

And  what  is  the  cost  of  this  operation — of  the  ma- 
terials—the fuel  and  labour  used — and  what  the  ultimate 
value  of  the  dear  oil  and  of  these  **  foots?"  TV  hat  the 
dnring  rate  and  extent  of  the  a]^plication  of  this  dark- 
colourod  oil  so  obtained  ?  And  is  there  noother  method 
of  giving  to  linseed  oil  the  same  or  more  perfect  drying 
and  other  properties  than  those  realised  by  an  operation 
80  antiquated  and  impotent? 

The  clear  oil  so  obtained,  even  when  from  the  very 
best  makers,  always  contains  a  considerable  quantity  of 
lead,  is  dark  coloured — almost  black,  and  does  not,  on 
exposure  to  air,  materially  bleach.  It  either,  under  the 
most  favourable  conditions,  develops,  on  drying  and  ex- 
posure, a  dirty  yellow  or  yellowish  brown  colour,  or  it 
blackens,  through  reactions  between  the  lead  in  it 
and  solphuretted  hydrogen.  In  paint- work,  its  original 
dark  colour  limits  its  application  to  coloured  paints. 
From  all  whites,  and  the  more  delicate  tints  of  all  in- 
terior decorations  and  artists*  work,  it  either  is,  or  should 
be,  absolutely  excluded.  Its  rate  of  drying,  jper  te,  is,  on 
an  average  of  the  best  kinds,  16  hours ;  but,  more  gene- 
rally, when  taken  from  the  smaller  makers,  or  from  the 
shops,  this  ranges  between  24  hours  and  60  hours,  and, 
too  frequently,  it  does  never  properly  dry. 

But  the  process  is  an  evidently  dangerous  one,  as  the 
application  of  a  naked  fire  to  vessels  containing  such 
inflammable  matters  must  always  be,  and  the  fire  risk  in 
such  establishments  is  proportional.  It  is  an  intolerable 
and  daily  increasing  nuisance,  both  from  fire  risk  and 
from  smells ;  whilst  the  giving,  by  this  treatment,  in- 
creased drying  powers  to  the  oil  is  never  certain.  It 
ends  as  often,  in  some  hands,  in  utterly  snoiling  the  oil 
as  it  does  in  improving  it.  The  gradually  increasing 
importation,  stimulated  by  the  late  war,  into  the  market 
of  linseed  oils  obtaired,  not  as  of  old,  from  the  Baltic, 
but  from  East  India  seed,  has  introduced  into  the  old 
process  a  new  element  of  uncertainty  and  of  probable  loss. 
The  difference  of  climate  or  of  culture  gives  to  the 
Baltic  and  to  the  East  India  seed  oil  so  different  a 
character,  as  to  require  and  call  for  an  entii^ly  new 
mode  of  chemical  treatment,  not  only  in  giving  it  in- 
•cr^sed  drying  properties,  but  in  refining  and  otherwise 
applying  it.  This  East  India  seed  oil  is  what  is  called 
*'  tender."     It  cannot  be  **  Iwiled,"  that  is,  incipiently 


decomposed  by  heat,  with  safety.  It,  moreover,  con- 
tains, besides  the  oil  of  the  linseed,  other  oils,  such  as 
that  of  the  dodder  seed,  and  others  not  prevalent  in  the 
north  of  Europe,  and  which  are  non-drjnng  under  the  old 
treatment;  and  hence  has  arisen  a  conviction  in  the 
minds  of  such  firms  as  those  of  Messrs.  Earls  and  Carter, 
of  Liverpool,  where  the  \*Titer  experimented  eq^ecially 
upon  these  oils,  that,  on  the  grounds  of  this  change  in  the 
character  of  the  oils  in  the  market,  as  well  as  upon  other 
grounds,  some  modification  or  total  change  from  the  old 
modes,  both  of  refining  and  of  drying,  should  be  sought 
for.  The  Messrs.  Sissons,  Bros.,  of  Hull,  not  long  ago 
informed  the  writer  that  a  large  Iwitch  of  linseed  oil,  con- 
taining a  large  admixture  of  East  India  seed  oil,  which 
they  wanted  to  boil  in  the  usual  mamicr,  had  so  frothed 
up  and  swollen  upon  the  application  of  the  heat,  that  a 
large  quantity  overflowed  through  an  outlet  safety-pipe, 
and  was  wasted,  whilst  the  remainder  was  so  thick, 
and  otherwise  spoilt,  as  to  be  unfit  to  be  applied  to  any 
ordinary  purjwse.  As  these  gentlemen  remarked,  a  re- 
petition of  such  accidents  as  these,  though  in  their  large 
establishment  of  no  moment,  would  be  of  serious  import- 
ance to  the  smaller  houses. 

Involved  in  these  topics  is  a  question  of  health,  now 
prominently  before  the  public,  viz.,  the  lamentable  dis- 
eases and  life-shortenings  entailed  upon  the  operatives 
in  lead  and  the  preparations  of  lead,  among  which  pre- 
parations must  necessarily  be  classed  the  kind  of  oil  we 
are  now  speaking  of.  For  a  principal  element  of  modem 
paints,  viz.,  the  carbonate  of  lead  (white  lead),  there  is 
now  proposed  to  be  substituted  another  substratum,  \\z,, 
oxide  of  zinc  {wliite  zinc),  and  hence  has  arisen  a  con- 
tingent necessity,  if  we  thus  shall  banish  preparations  of 
lead  from  the  pigment,  to  banish  lead  also  from  the 
usual  vehicle— the  drying  linseed  oil.  The  vehicle 
so  used  should  no  ,  if  we  would  follow  up  this  movement 
fully,  be  itself,  as  it  now  is,  and  lias  always  been,  because 
of  the  lead  in  the  boiled  oil,  the  most  immediate  agent : 
of  those  evils  thus  sought  to  be  avoided.  Man^anesed 
oil,  that  is,  the  deep  red  coloured  oil,  or  boiled  oil,  made 
by  boUiriff  linseed  oil  with  peroxide  of  mhanganese,  which 
I  alluded  to  before,  is,  both  l^ecause  of  its  deep  staining 
colour,  and  of  its  imperfect  drjing  properties,  virtually, 
useless  to  this  end.  Oxide  of  zinc,  per  w,  possesses  no, 
diying  properties  whatever;  therefore,  its  mixture  with, 
merely  raw  or  refined  linseed  oil  does  not  result  in  a 
dry?  ig  compound.  ^  *^ 

All  kinds  of  existing  •'  driers "  contain  and  depend' 
upon   lead   for   their  drj-ing  powers.     How    then    is 
this    projected    substitution   of   zinc    for    lead    to    be 
aided  oy  any  method  that,  without  lead,  shall  dr^-  ibfil 
paints  so  composed,  or  give  to  the  vehicle  the  rate  ot- 
drying  that  is  practically  essential.    Should  it  be  one  of, 
the  results  of  these  researches,   fully  (as   it  really  is,, 
and  is  submitted  to  this    Society  to  be)  to  have  solved,* 
this  problem,  the  writer  conceives  that  this  will  not  prove 
to  this  Society  the  least  interesting  part  of  his  labours. 
He  would,  however,  remark  that  the  perfect  innocuous- 
ness  of  oxide  of  zinc    on   animal  life,  has  yet  to  bo 
ftiUy  demonstrated;  and  the  gradually  increasing  de- 
velopment of  this  branch  of  manufacture  will  speedily 
show  this.      It  is  however  due,  meantime,  to  say,  that 
whilst  the  hideous  and  time-detested  evils  of  lead  aro 
indisputable,  nothing  has  yet  transpired  similarl}'^  crimi-. 
native  of  zinc. 

But  a  movement  of  this  kind  will  not  be  aided  by 
overlaying  its  evidences.  As  to  the  evils  alleged  to  bo 
infiicted  on  the  inliabitants  of  dwelling-houses  that  are, 
or  have  recently  been,  i>ainted  with  lead-compounded, 
paints,  worked  with  lead- impregnated  oil  (this  •*  boiled'* 
oil),  or  dried  by  addition  of  lead-compounded  driers, 
it  IS  only  proper  to  say,  that  they  (that  is,  the  imputed 
evils)  are  not  due  to  the  lead  in  this  case.  There  is  no 
emanation  of  lead  from  the  freshly-painted  walls  that 
can  he  inhaled,  or  that  otherwise  can  come  in  contact 
with  the  persons  of  the  inhab'Itanls.    It  is  to  the  turpefi^ 
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tine  used  to  thin,  and  to  aid  in  drying,  and  which,  heing 
highly  volatile,  and  carrying  with  it  (not  lead,  but)  cer- 
tain products  of  the  decomposition  of  the  oil,  that  other- 
wise would  go  on  imperceptibly  and  innocuously,  im- 
pregnates the  air  of  the  apartments,  and  is  inhaled,  that 
the  head-aches,  the  dyspepsia,  and  the  indefinable  sense 
of  disorder,  discomfort,  and  depression,  in  a  newly- 
painted  house,  are  chiefly  due.  Here,  to  the  inhabitants 
merely,  there  is  brought  about  no  actual  contact  with 
the  lead.  Those  who  actually  handle  the  paint  are  the 
persons  who  suffer — the  operative  painter,  and  the 
operative  manufacturer  of  the  lead  pigments,  of  the  lead- 
oompounded  driers,  and  of  the  boiled  oil. 

The  scientific  vigilance  of  the  French  Government 
takes  care  to  propagate  everywhere  such  knowledge, 
bearing  upon  the  physical  welfare  of  its  people,  as  che- 
mistry or  physiology  may  bring  to  its  notice;  and, 
among  the  rest,  they  encourage  in  every  way  the 
spreading  abroad  among  the  operatives  a  knowledge  of 
the  sad  evils  entailed  upon  them  by  handling  and 
working  with  pigments,  paints,  and  other  preparations 
containing  lead.  And  the  writer  has  just  been  told,  b^ 
one  well  conversant  with  Parisian  proceedings  of  this 
kind,  that  the  Government  will  now  admit  of  no  con- 
tract for  public  works  for  paints  that  contain  lead. 
That,  although  prohibitively  to  restrict  the  use  of 
these  is  beyond  the  sphere  of  an  Imperial  decree,  by  pro- 
ceedings so  significant  as  this  of  their  contracts,  tney 
instruct  and  intimate  the  importance  they  attach  to  the 
sobiect. 

The  oil-boiling  trade  in  England  is  divided  chiefly  be- 
tween two  classes : — the  paint  manufactures  and  grinders, 
who  boll  oil  for  their  own  use  and  for  their  own  sale, 
and  the  oil  boilers  and  refiners,  who  receive  from  the  oil 
merchants  and  from  consumers — ^not  themselves  boilers — 
the  raw  oil,  put  it  through  the  operation,  and  return  it  at 
a  certain  charge  per  ton.  Those  of  the  former  class, 
generally,  in  every  respect,  persons  of  high  character  and 
position,  have  obviously  everyj  motive  of  Interest,  had 
they  none  other,  to  do  their  woxk  well ;  but  tJiose  of  the 
latter  class  (with  many  most  honourable  exceptions)  have 
80  conducted  the  business  as  to  reduce  it  to  a  most  dis- 
reputable position.  Bv  some  of  these  the  oil  sent  them 
is  sometimes  never  boiled  at  all.  It  is  coloured  in  some 
way,  and  returned  at  a  charge  of  from  dOs.  to  40b.  per 
ton.  In  other  cases,  a  hundred  weight  or  two  of  the 
genuine  raw  oil  is  abstracted,  and  its  place  supplied  with 
an  equal  weight  of  conunon  reisln.  In  others,  tne  abomi- 
nable addition  is  made  to  it  of  a  quantity  of  resin  oil. 
If  it  be  known  to  be  for  export,  and  the  chances  are 
a^inst  any  examination  before  departure,  any  descrip- 
tion of  refuse  stuff,  in  no  other  way  saleable  or  usable,  wul 
be  mixed  with  the  genuine  oil ;  and  in  due  time,  some 
victim,  in  one  of  our  remote  colonies,  finds  the  paint  it  has 
oost  him  BO  much  money  and  care  to  provide  never  dries ; 
very  pleasingly,  of  course,  convincing  him  of  tilie  im- 
proving mor^ities  of  the  mother  coun&y.  The  practical 
evils  of  such  a  system  are  met  with  dally  and  every- 
where. 

To  relieve  a  wealthy  and  most  important  class  of 
persons  from  this  abominable  system,  by  providing  them 
(eadi  for  himself,  if  he  wish)  with  the  means  of  treating 
their  own  oil  on  their  own  premises,  saving  both  carriage, 
boiling  charge,  and  the  chance  of  deception,  and  pro- 
ducing oil  of  any  colour  and  quality  that  may  be 
required,  is  another  of  the  practical  results  of  the  re- 
searches this  paper  is  intended  to  submit  to  the  Society. 

This,  then,  is  the  problem— to  take  the  raw  oil,  and 
by  some  process,  free  from  danger,  fulfilling  its  objects  at 
an  ordinary  temperature,  or,  at  most,  under  a  steam  heat, 
free  from  noxious  or  unpleasant  accompaniments,  simple, 
dieap,  and  expeditious— to  give  to  the  raw  oil  an 
efficient  rate  of  drying  property  that  can  be  modified  at 
pleasure ;  to  give  to  it  any  colour,  ranging  between  the 
dark  brown  of  the  old  boiled  and  the  straw  colour  of 
the   refined,  or  a  better,  if  that  be  possible;   to  give 


to  it  any  required  degree  of  limpidity  or  viscidity 
that  win  fit  the  multifarious  requirements  of  the  ma- 
nufacturer and  artist;  and  to  accomplish  this  at 
pleasure,  with  or  without  the  adjunct  of  preparations 
of  lead,  thereby  either  to  meet  such  reauircments  as 
the  old  habit  and  st^le  of  oils  may  still  perpetuate, 
or  to  meet  the  growing  convictions  that  a  more  hann- 
less  dass  of  paints  and  paint  materials  should  be 
adopted. 

II. — Semew  of  Known  Sesouneifor  Solution, 

For  the  pure  chemistry  of  the  oils  and  of  fatty 
matters  it  is  needless  here  to  say,  that  the  chemioal 
world  was,  and  is  still,  indebted  chiefly  to  the  researches 
of  Chevreul,  undertaken  and  completed  some  forty 
years  ago;  and  that  it  is  singular  how  completely 
these  researches  and  their  results  have  both  fixed  the 
character  of  this  branch  of  chemistiy,  and  either  pre- 
cluded or  obviated  subsequent  Inqulrjr.  But  the  labours 
of  Chevreul  went  to  determine  their  chemical  consti- 
tution, not  to  Investigate  their  peculiar  changes  under 
all  kinds  of  extraneous  action;  and  the  peculiar  che- 
mical history  of  the  changes  the  drying  oils  undeigo 
under  the  various  conditions  here  concerned,  formed 
no  part  of  his  admirable  researches.  Both  the  manu- 
facturing and  the  diemlcal  world  have,  in  this  case, 
seemed  content  to  aocept  as  a  sufficient  explanation 
that  of  the  oxygen  absorption,  without  thinking  that 
this  fact  might  be  only  one  of  many  actions  simulta- 
neously at  work,  or  of  a  series  of  complicated  changes, 
each  of  importance,  and  requiring  to  be,  studied  before 
the  subject  could  be  understood,  and  this  understanding 
be  brouffht  to  bear  upon  any  prooeases  for  improving  in- 
dustriaUy  this  branch  of  manufacture.  The  more  modem 
organic  chemistry,  with  its  accurate  manipulations,  and 
the  blaze  of  light  it  has  and  will  yet  throw  upon  this  and 
kindred  subjects  of  inquiry,  has  hitherto  m  its  brief 
career  had  too  many  other  objects  to  be  devoted  to,  or  80 
few  real  workers  to  undertaxe  them,  as  to  have  passed 
over  almost  entirely  this  mere  section  of  so  large  a  field. 
The  result  has  been  that  this  question  of  the  phenomena 
Involved  in  the  drying  of  oils  had  not  yet  passed  through 
the  ordeal  of  the  minute  and  complete  examination 
modem  organic  chemistry  was  capable  of  effecting,  and 
consequently  there  had  been  made  no  inroad  upon  either 
the  old  theories,  or  upon  the  facilities  of  testing  the  oils 
in  order  to  Improve  their  drying  properties,  that  the  daily 
and  vast  Importance  of  the  subject  would  seem  to  bava 
merited. 

The  existing  practice,  that  has  been  described  above,  is 
itself  of  course  older  than  the  comparatively  more  recent 
alleged  explanation  of  its  chemistiy.  It  is  older  than  the 
time  of  Scheele  and  the  epoch  of  the  chemical  philosophy 
of  Lavoisier ;  for  oxygen  and  its  reactions,  roil  or  sup- 
posed, in  the  case,  were  not  known  or  recognized  for  so 
long  a  time  as  lithai^e  and  its  reactions  upon  oil  have 
been.  But  both  the  practice  «and  its  chemical  explana- 
atlon  are  sufficiently  antiquated  to  have  led  to  the  hope 
that  the  application  to  the  phenomena  of  this  branch  of 
industrial  chemistry,  of  the  laws  and  aj^iances  of 
modem  organic  chemistr^%  would  surely  result  (as  in 
so  many  other  Instances)  in  throwing  some  light  upon, 
or  In  giving  a  traer  and  more  satisfactory  interpretation 
of,  the  chemistry  involved  in  them. 

But  mere  analysis  did  not  furnish  the  information 
sought  for.  The  expression,  in  correct  formula  of  the 
composition  of  the  linseed  oil,  in  its  original  normal 
condiUon,  as  obtained  from  the  seed,  and  a  8»°^*}*{j£ 
accurate  expression  of  its  composition,  when  it  had  be- 
came solidified,  threw  no  light  whate\w  upon  <**^J^ 
whose  intermediate  character,  or  the  character  of  tne 
series  of  results  intermediate  between  the  normal  ana 
final  condition  of  the  oil,  were  probably  as  important  to 
the  end  in  view  as  the  priginal  and  the  final  conditions 
themselves  were.  ^ 

Analysis,  therefore,  would  not,  and  did  not,  snppv 
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the  reqaii*ed  infonnation,  and  a  totally  different  line  of 
experimental  reaearch  was  demanded. 

bat,  amidst  sach  a  multitude  of  phenomena,  that  most 
surely  he  presented,  if  only  sought  for,  among  the 
almost  infinite  numher  of  mixtures,  in  daily  use,  of  lin- 
seed oil  with  other  substances,  are  tiiere  not  already  ex- 
isting, and  to  be  discovered,  without  the  making  of  spe- 
cial experiments,  such  reactions,  or  indications  of  re- 
actions, as  shall  give,  in  the  apparently  complicated  sub- 
ject, the  crucial  direction  sought  for?  What  kind  of 
paints,  with  linseed  oil  as  the  vehicle,  dry  the  soonest  of 
themselves  ?  What  kind  of  substances  used  as  the  pig- 
ment are  thus  found  to  retard  the  drying  of  the  oil  ? 
What  the  chemical  actions  to  bo  discovered  in  the 
peculiar  mixtures  of  materials  that  the  operative  painter 
has,  in  all  times,  been  using  to  act  as  driers^  each  opera- 
tive, as  is  well  known,  having  for  himself  some  favourite 
specific  of  this  kind  ?  What  the  modus  operandi  of  the 
mixtures,  springing  originally  out  of  those  operative 
painters'  empirical  trials,  that  are  now  so  generally  ma- 
nufactured and  sold  as  driers  f  What  is  there  in  these 
that  begets  a  specific  action  so  singular  as  the  addition  to 
paints  of  only  some  very  small  per-centage  of  these,  re- 
sults in  the  paint  so  treated,  drying  in  from  12  to  18 
hours,  whilst,  without  such  addition,  the  same  paint 
may  not  dry  in  from  60  to  70  hours?  How  explain  all 
this — or  how  can  such  mixtures  be  made  to  develop  any 
chemical  facts  that  may  serve  to  throw  light  on  the 
subject? 

An  analytical  examination  of  those  mixtures  showed 
that  the  foundation  of  the  whole  was  the  oxide  of  lead, — 
lithaige.  That  in  the  most  potent  kinds  there  was  also 
acetate  of  lead,  mixed  variously  with  sulphate  of  zinc, 
sometimes  with  red  lead  superadded  as  the  active  agents, 
nnited  with  sulphate  of  baryta,  with  carbonate  of  lime, 
sometimes  with  caustic  lime  or  with  sulphate  of  lime, 
as  the  non-active  and  bulk-making  elements,  added  in 
some  cases  to  modify  the  action  of  the  others,  but  most 
frequently  to  give  weight  and  profit.  These,  in  various 
proportions  and  ground  up  with  linseed  oil,  raw  or 
boiled,  in  a  peculiar  order  of  addition  (the  peculiar  efiect 
of  which  these  researcheshereafter  explain),  constitute 
the  driers  of  the  shops  of  the  present  day. 

But  the  result  of  an  examination  of  those,  founded  on 
analysis,  developed  only  the  fact  of  the  agency,  in  some 
unexplained  mcde,  of  the  same  agents  that  had  always 
been  employed  to  give  such  potency  as  can  be  given  to 
the  drying  power  of  the  oil  when  boiled.  It  was  but 
the  ringing  of  the  changes  upon  the  old  materials,  and  the 
old  method  of  reasoning ;  but  in  the  issue  of  which  (that 
is,  in  those  driers)  mere  empiricism  had,  in  the  usual 
way  of  accident,  developed  oetter  and  more  active  ef- 
fects. There  was  still  no  satisfactory  clue  to  the  real 
cause  of  the  specific  action  upon  the  oil  of  these  mixtures, 
nor,  consequently,  any  light  thrown  through  which  to 
devise  better  and  less  objcctionahle  modes,  than  that  of 
drying  paint  through  the  medium  of  these  compounds, 
or  of  giving  to^  the  oil  itself  better  drying  and  other  es- 
sential properties  than  those  obtained  by  the  ancient 
and  most  objectionable  method  of  boiling  it. 

III.— ife^Aorf  Ckotenfor  Solution. 

The  coarse  adopted  was  that  of  multiplying  experiments 
under  conditions  so  completely  comprehends  and  at  com- 
mand, that  the  efiect  of  each  element  of  the  trial  should 
be  apparent  at  first  view.  It  was  the  simple  plan  of 
bringinff  into  contact  with  linseed  oil  every  conceivable 
material,  and  watching  careMly  the  results,  viz.,  the 
issues  of  reactions,  as  seen  or  expressed  in  the  one  simple 
result  of  the  oil  drying,  or  being  impeded  in  its  drying, 
under  the  specific  action  of  each  material ;  to  take  every 
material  that  chemistry  can  supply,  and  casting  aside  for 
the  time  all  mere  theorizing,  whether  the  old  doctrine  of 
oxygen  absorption,  or  any  other,  to  rely  solely  upon  the 
inevitable  though  slow  issue  of  trial,  narrowly  watching 
the  results.  Surely  out  of  such  a  course  of  experimenting, 


some  phenomena  will  issue  that  shall  give  the  crucial 
indications  sought  for  ? 

To  test  the  drying  rate  of  an  oil,  or  of  an  oil  mixed 
with  some  pigment  or  material  to  dry  it,  it  is  simply 
necessary  to  spread  it  upon  the  surface  of  glass,  and  ex- 
pose it  to  the  atmosphei-e,  and  to  note  the  time  occupied 
m  its  passing  from  its  fluid  to  a  solid  state,  or  in  drying; 
and  the  circumstance  that  on  its  being  touched  with  the 
finger,  it  neither  adheres  to  it  on  removal,  nor  resists 
its  removal  (that  is,  not  being  "  tacky"),  is  taken  as 
evidence  of  its  being  dr}'.  It  is  needless  to  say  that  even 
I  this  simple  method  involves  the  necessity  for  some  pre* 
cautions,  always,  in  one  shape  or  another,  due  to  accurate 
experimenting.  The  oils,  m  comparative  trials,  must  be 
spread  out  of  a  uniform  thickness,  or  the  same  weights 
'«or  measures  spread  over  an  equal  area,  and  each  must  be 
placed  in  exactly  the  same  conditions  as  to  temperature, 
exposure  to  light,  and  to  currents  of  air,  &c.  The  drying 
rate  of  an  oil  is  materially  affected  by  temperature— the 
hygrometric  condition  of  the  atmosphere,  by  its  state  as 
to  stillness  or  motion,  and  b^  the  presence  or  absence  of 
sunlight,  &c.  An  oil  that  m  a  warm,  breezv  summer's 
day  will  dry  in  8  or  10  hours,  may  not  dry  m  less  than 
16  or  20  when  the  air  is  foggy  and' motionless;  and  in  an 
unfavourable  winter's  day  may  not  dry  in  less  than  from 
24  to  80  hours.  But  in  all'  after-reference  to  drpnff 
rat<>s,  it  will  be  understood  that  those  stated  are  obtained 
under  average  circumstances,  as  with  the  temperature  of 
the  air  at  60^  Fahr.,  &c.  But  with  regard  to  these  and 
similar  minute  details  that  these  experiments  have  re- 
quired, however  essential  and  interesting  to  the  ex- 
perimenter himself,  it  would  be  altogether  out  of  place, 
and  beyond  the  patience  of  this  Society,  to  do  more  than 
thus  merely  allude  to  them ;  but  this  method  of  testing, 
it  will  be  understood,  is  that  adopted  and  referred  to 
throughout  this  paper  whenever  the  drying  rate  per  te 
of  any  oil  is  mentioned,  that  is,  its  rate  of  drying  when 
tried  alone  and  unmixed  with  any  other  substance.  When 
wished  to  test  its  drying,  not  per  se,  as  in  the  case  just 
stated,  but  under  conditions  of  a  more  extended  expo- 
sure to  air,  brought  about  by  its  mixture  with  some  ma- 
terial not  itself  acting  chemically,  but  mechanically,  then 
this  further  condition  of  the  test  is  obtained  by  grinding 
the  oil  up  with  oxide  of  zinc  for  a  white,  and  with 
lamp  black  for  a  black,  on  glass  as  before.  When  so 
mixed  there  comes  into  play  other  actions  and  effSects,  to 
be  hereafter  more  particularly  referred  to. 

The  first  series  of  experiments  was  occupied  with  the 
oil  in  its  normal  condition,  and  with  which  there  was 
mixed  nothing  but  the  material  whose  specific  action  or 
effects  (if  any)  upon  its  drying  properties  was  to  be 
determined;  and  this  specific  action  was  sought  for 
under  two  several  conditions  as  to  temperature;  the 
first  under  the  ordinary  temperature  of  the  atmosphere, 
(that  is,  the  ordinary  conditions  that  oil  in  the  form  of 
paint  or  varnish  is  subjected  to)  and  the  second  under 
conditions  of  the  application  to  the  oil,  along  with  the 
several  matters  added  to  it,  of  higher  and  various 
degrees  of  heat. 

The  immediate  issues  of  both  series  of  experiments 
were  sufficiently  curious  and  interesting;  but  it  would  be 
trespassing  toofar  upon  the  indulgence  and  psitienoe  of 
this  audience  to  recapitulate  other  than  the  main  results. 

Along  with  100  parts  of  the  oil  were  ground  up  (using 
a  slab  and  muller  of  glass)  respectively  5, 10, 16,  and  flO 
parts  of  the  substance  whose  action  upon  it  was  to  be 
found  out,  and  these  mixtures,  spread  by  a  camel's  hair 
pencil  upon  plates  of  glass  (non-absorbent)  and  the  time 
of  drying  of  the  oil,  (or  the  length  of  time  during  which 
it  did  not'dry,  when  that  negative  result  followed, )  together 
with  any  special  appearances,  and  the  attendaint  hygro- 
metric condition  and  temperature  of  the  atmoBpnere 
duly  noted. 

In  this  manner  were  successivelv  applied  to  the  dl 
such  substances  as  the  various  oxides  and  salts  of  till, 
those  of  antimony,  of  copper,  of  arsenic,  of  zinc,  of  lead. 


38 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Deobmbbb  6,  1866. 


of  cobalt,  of  nickel,  of  manganese,  of  tungsten,  and 
numerous  othei*s.  There  were  also  applied  alumina, 
lime,  soda,  potash,  magnesia,  sulphur,  ammonia,  and 
their  salts  of  every  variety,  and  varied  in  every  way  by 
using  them  (both  these  and  the  former)  in  their  dry 
(i.  e.  anhydrous  state)  and  with  their  constitutional 
water  and  their  water  of  crystallization  in  every  instance 
on  which  they  assumed  or  were  capable  of  being  placed 
in  these  different  chemical  conditions.  In  like  manner, 
moreover,  was  the  oil  submitted  to  the  action  of  iodine,  of 
bromine,  of  chlorine,  of  cyanogen,  of  sulphurous  acid  gas, 
and  the  gaseous  oxides  of  nitrogen,  and  others,  and  also,  of 
course,  to  the  more  readilj'  obtained  action  of  the  hydrated 
acids,  the  acetic,  the  sulphuric,  the  oxalic,  the  hydro- 
chloric, and  the  nitric. 

Experiments  so  ordered  were  multiplied  into  hundred; ; 
and  the  first  conspicuous  results  were  to  reduce  to  only 
a  mere  few  the  materials  that  out  of  all  these  had  any 
specific  action  at  all  of  the  kind  here  sought  for  or  desired, 
A-iz.,  a  drving  action,  miaccompanied  by  any  other  action 
that  precluded  the  application  of  the  a^cnt  so  effecting 
it  to  the  purpose  in  view.  The  result  is  indeed  finally 
(as  will  be  seen  afterwards)  to  reduce  this  number  practi- 
cally to  two  or  three,  because  these  peculiar  actions,  fitted 
exactly,  and  better  than  any  others  previously  em- 
ployed, all  the  requirements  in  drying  oil  in  its  various 
applications;  and  the  next  conspicuous  result  was  to  show 
that  such  of  the  above  substances  as  did  exercise  this 
specific  action,  were  equally  effective  when  either  the 
smaller  or  the  larger  proportion  was  used,  that  is,  the  oil 
.dried  as  well  under  the  action  of  the  5  i)arts  to  the  100, 
as  under  the  10,  the  15,  or  the  20  i)art8,  and  that,  there- 
fore, this  action  was  not  of  a  kind  belonging  to  that  class 
of  chemical  actions  depending  upon  reactions  between 
elements  in  equivalent  quantities,  but  of  some  other  and 
yet  undetermined  kind. 

This  series  of  experiments  was  followed  by  another,  in 
which,  instead  of  using  the  several  chemical  substances 
alone,  a  variety  of  compounds,  mutually  reacting  with 
each  other,  were  mixed  together  along  with  the  oil,  and 
their  mutual  or  contingent  reactions  upon  the  oil  clearly 
noted ;  and  it  was  out  of  this  latter  series  thai  there  came 
finally  the  processes  which  it  is  more  especially  the  object 
of  this  paper  to  submit  to  your  attention,  and  that,  in  the 
judgment  of  the  \VTiter,  are  destined  to  act  in  future  so 
important  a  part,  both  in  improving  the  processes  to  be 
applied,  to  the  treatment  of  these  oils,  and  because  of  the 
extraordinary  results  in  the  qualities  and  varieties  of  the 
oils  so  obtained,  in  thus  extending  the  sphere  of  the  ap- 
plication of  drying  oils. 

Another  long  series  of  experiments,  (still  conducted 
on  the  same  general  principle  of  searching,  by  multiplied 
.  trials,  and  out  of  the  consequent  multifarious  results,  for 
new  or  crucial  phenomena),  had  for  its  object  to  discover 
how  results  obtained  under  the  former  series,  when  the  ma- 
terials whose  specific  action  upon  the  oil  was  investigated, 
perte,  were  modified,  when,  in  addition  to  the  drying  com- 
pound, or  the  compound  whose  drying  or  contrary  action 
was  to  be  determined,  there  was  mixed  with  the  oil  some 
material  intended  to  bring  the  mixture  into  the  con- 
dition of  an  ordinary  paint,  so  far  as  regarded  the  relative 
proportion  of  the  oil  and  of  the  pigment ;  and  Uie  pigments 
chosen  for  this  purpose,  to  mix  with  the  oil,  or  along 
^-ith  any  other  experimental  material  added  to  it,  were 
as  already  mentioned,  the  oxide  of  zinc  and  lamp-black, 
used,  of  course,  separately  and  comparatively. 

To  this  series  was  added  another,  intended  to  determine 
the  character  and  amount  of  action  of  another  kind  thai 
the  former  series  had  given  traces  of,  viz.,  the  purely  me- 
chanical action  (not  chemical)  caused  by  materials 
mixed  with  the  oil,  mutually  reacting  among  them- 
selves, and,  in  [so  reacting,  giving  birth  to  a  molecular 
action  or  disturbance  of  the  oil,  and  thus  causing  it  con- 
tinually, dming  such  action,  to  present  fresh  surfaces  of  the 
oil  to  the  action  of  the  air.  An  oil  so  mixed  and 
subjected  dries  much  sooner  than  one  not  so  agitated 


or  disturbed ;  and  to  watch  under  the  microscope,  and 
determine  the  amount  of  this  action  or  influence,  and 
the  kinds  of  mixtures  that  best  produce  it,  constitutes 
by  no  means  the  least  interesting  of  the  curious  pheno> 
mena  developed  in  the  course  of  these  experiments. 

rV. — Besvlit  and  Dedtetiort. 

Confining  a  brief  summary  of  results  to  the  main  ob- 
ject in  view,  those  sugsestivo  of  the  manufacturing  ope- 
rations to  be  adopted,  and  omitting  a  variety  of  instruc- 
tive and  curious  phenomena  thrown  out  in  the  course  of 
so  much  experimenting — such,  for  example,  as  the  pe- 
culiar texture  of  paints,  or  surface  appearances  when  diy ,. 
produced  by  unusual  mixtures  of  materials ;  the  various 
degrees  of  "  gloss,"  and  of  •' flat,"  unexpectedly  deve- 
loped, and  suggestive  of  new  modes  of  producing  these 
effects;  the  curious  phenomena  of  molecular  disturb- 
ances, already  alluded  to,  when  watched  under  the  mi- 
croscope, and  yielding  curious  art  effects,  that  an  artist^ 
provided  with  sufficient  chemistry  and  his  microscope, 
and  who  would  penetrate  into  some  of  the  inmost  re- 
cesses of  the  chemico-mechanism  of  his  craft,  might  con- 
vert into  a  study  of  infinite  interest  and  utility ;  omitting 
indications  of  the  pure  chemistry  of  the  successive 
changes  in  the  oil,  yet  to  be  thoroughly  determined,  and 
expressed  in  accurate  formula— omitting  these,  and  many 
others,  the  summary  of  practical  results  may  be  given 
briefly  as  follows : — 

When  an  oil,  or  an  oil  paint,  on  exposure  to  air,  dries, 
four  distinct  kinds  of  action  come  into  play,  to  effect,  or 
to  contribute  to,  that  result.     These  are — 

Firstly. — The  chemical  actions  taking  place  naturally 
(and  unaided  by  any  other  contingent  action)  between 
the  oil  and  the  atmosphere,  and  atmospheric  influences, 
or  the  natural  chemical  action  consequent  on  exposure. 

Secondly. — Those  due  to  some  specific  chemical  ac- 
tion upon  the  oil  of  some  element  in  the  pigment,  or  of 
some  element  added  to  it  specially  to  initiate  or  aid  the 
action  that  follows  upon  exposure,  or  the  induced  che- 
mical action,  as  contra-distinguished  from  the  natural. 

Thirdly. — Those  due  to  the  peculiar  physical  structure 
of  the  composition  of  the  paint,  through  which,  within 
the  same  superficial  area,  a  larger  surface  of  the  oil  is 
brought  under  the  action  of  atmospheric  agencies. 

Fourthly. — Purely  mechanical  actions,  brought  about 
by  molecular  disturbances  in  the  oil  or  paint,  by  which 
fresh  particles  of  the  oil  or  fresh  surfaces  of  it  are 
beings  during  the  time  of  exposure,  continually  thrown 
up  Ui  the  action  of  the  atmosphere,  by  which  the  at- 
mosphere is  admitted  interstitially  as  well  as  super- 
ficially to  act  upon  the  oil.  These  molecular  distur- 
bances are  caused  by  the  admixture  with  the  paint  of 
some  volatile  fluid,  as  turpentine,  and  its  evaporation ; — 
by  the  escape  of  water  of  crystallization  of  some  salt 
or  other  added  to  it ;  or  by  chemical  re-action  and  com- 
binations taking  place  between  the  elements  of  the  pig- 
ment, or  between  it  and  some  other,  or  between  some 
other  dements  added,  and  resulting  in  the  formation  of 
some  new  compound,  or  in  some  act  of  crystallisation 
or  other  changes  of  form ;  and  often  in  the  liberation 
of  previously  combined  water,  &c.,  &c.  The  materials 
whose  re-actions  jdeld  those  purely  mechanical  actions> 
are,  of  course,  such  as  do  not,  of  themselves,  act  chemi- 
cally upon  the  oil,  but  act  simply  by  creating  in  it  a 
movement  of  its  particles  during  the  time  of  exposure- 
of  the  paint  for  the  purpose  of  d^ing  it. 

In  any  instance  of  an  oil  or  a  paint  drying,  the  in- 
fluences at  play  to  contribute  to  that  result  can  be  traced 
to  one*  or  other,  but  most  frequently  to  the  combined 
effect  of  two,  or  of  all  of  those  kinds  of  actions. 

If  a  given  weight  of  any  diying  oil  be  spread  in  a  thin 
film  over  a  given  area — say  100  square  inches — it  may 
dry  in  (say)  20  houra,  under  the  natural  chemical  action 
of  atmospheric  exposure  and  influences. 

If  oil  of  the  same  kind  and  weight  be  ground  up  to* 
the  consistency  of  an  ordinary  paint,  with  some  material 
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not  acting  chemically  upon  it  (as  thehalf-yitrifledanhy. 
drotu  oxide  of  zinc),  and  this  mixture  be  spread  over 
the  same  area,  the  oil  will  dry  sooner  than  in  the  former 
instance,  probably  in  18  hours ;  and  this  result  is  due  to 
an  increased  area  of  exposmre  of  the  same  weight  of  oil, 
consequent  upon  interstitial  action  of  the  mixture ;  that 
is.  each  particle  of  oxide  of  zinc  is  enveloped  in  a 
p^obnle  of  the  oil,  and  the  consistency  of  the  mixture 
IS  such  that  the  air  finds  its  way  into  the  mass  as  w^l 
as  merely  upon  its  surface,  as  when  the  oil  is  used  only 
/wr  «.  This  is  the  third  kind  of  action,  or  that  due  to 
ttnteture. 

Still  using  the  same  kind  of  oil  and  area  of  exposure, 
if  a  composition  be  exposed  to  dry,  consisting  of  three- 
fourths  by  weight  of  the  oil,  and  one-fourth  of  turpentine 
plus  the  oxide  of  zinc,  this  will  dry  in  a  time  consiaerably 
shorter  than  either  the  first  or  the  last,  because  the 
evaporation  of  the  turpentine  adds  an  element  of 
mechanical  disturbance,  and  because  that,  over  the  same 
area  of  exposure  to  superficial  and  interstitial  action, 
there  is  Uta  oil  to  react  with  the  atmosphere,  and  its 
reaction  resultin^^  in  the  diring  of  it,  is  concluded  in  a 
shorter  time,  which  will  probably  be  about  fifteen  hours. 

If  with  the  oil,  plus  the  oxide  of  zinc,  there  be  mixed, 
in  equivalent  proportions,  some  acetate  of  baryta  and 
crystallised  sulphate  of  zinc,  the  oil  in  this  mixture  will 
dxy  sooner  than  ihal  per  te,  and  probably  about  the  same 
time  as  the  last,  that  is,  in  fifteen  hours ;  not  tiirough 
any  chemical  action,  for  they  exercise  none  upon  the 
oil,  but  because  of  the  molecular  disturbance  caused  by 
the  combining  of  the  two  salts,  and  the  throwing  of 
some  portion  of  the  water  of  crystallisation  present. 

Again,  if  with  the  oil  ^ere  be  ground  up,  to  form 
the  paint,  sulphate  of  baryta,  and  to  that  be  added  some 
cryBtallised  sulphate  of  manganese,  this,  too,  will  dry 
somewhat  sooner  than  the  oil  per  m,  because  this  salt, 
being  efflorescent,  and  parting  with  three  of  its  equi- 
valents of  water,  throws  off  those  on  exposure,  although 
the  salt  itself  (that  is,  the  sulphate  of  manganese  j)er  te) 
has  no  action  whatever  upon  the  oil  at  common  tem- 
peratures. 

Now,  these  examples  of  various  actions  will  sufSciently 
indicate  the  kinds  referred  to  under  the  third  and  fourth 
heads;  but  the  most  important  are  the  induced  actions 
(the  second  kinds),  that  is,  those  which,  through  some 
n>ecial  addition  to  or  treatment  of  the  oil,  advance  its 
cbrying  rate  both  beyond  its  natural  and  beyond  its 
meehanieally'ipTodvLC&A.  rates. 

Now,  the  practical  results  of  this  long  course  of  ex- 
perimenting were,  first,  the  discoverv  of  certain  materials 
or  forms  of  materials  never  previously  so  used,  that 
exercise  specific  drying  actions  upon  the  oil.  Next,  to 
show  how  very  few  of  all  those  resorted  to  experiment- 
ally exercise  any  drying  action  at  aH.  Then  to  reduce 
even  these  few  to  two  or  three,  whose  properties  fully 
admit  of  their  use  for  all  practical  purposes ;  and  finally, 
to  demonstrate  what  the  kind  of  action  really  is  that 
thus  issues  in  the  solidification  of  the  oil. 

It  was  discovered  that  the  hydrcUed  prtAtnAdte  of 
certain  metals  pre-eminently  exercise  a  specific  drying 
action  on  the  oil.  That  it  proceeds  in  the  eM  with 
sufficient  rapidity  to  render  the  aid  of  heat  not  neces- 
sary, though  the  application  of  heat  quickens,  and  is 
expedient  in  the  operation.  The  hydrated  protoxides 
of  iron,  of  nickel,  of  cobalt,  and  of  manganese,  are  the 
most  remarkable  of  the  class;  but  it  is  through  the  latter 
{t.0.,  the  hydrated  proiozide  of  manganae)  Siat  all  tiie 
singular  and  happy  effects  upon  the  oil  are  to  be  prac- 
tically accomnlisned. 

Linseed  oil  In  Its  normal  condition — raw  oil— does 
not  dry  per  te  under  50  hours.  In  this,  its  normal  state, 
it  appears  (as  it  may  be  expressed^  to  exercise  a  certain 
power  of  resistance  against  external  influences,  that  would 
tend  to  disturb  its  equilibrium,  and  transform  it  from 
the  fluid  to  the  solid  state.  It  yields  to  these  influences 
only  after  a  few  days'  struggle,  as  it  were.    Now  the 


hydrated  protoxides,  just  mentioned,  by  mere  contact 
with  the  oil  in  very  minute  proportional  quantities, 
at  once  break  through  this  state  of  equilibrium,  or 
power  of  resistance,  and  the  oil  thereupon  begins  at 
once  to  dry ;  that  is,  this  contact  initiatet  the  action  or 
series  of  actions,  or  removes  some  obstruction  against 
their  exercise,  and  these  then  proceed  with  all  the  ra- 
pidity that  unimpeded  external  or  internal  influences 
are  capable  of.  This  peculiar  action  of  these  hvdrated 
oxides  is  analogous  to,  but  by  no  means  chemically  iden- 
tical with,  that  oifermentaiicn^  that  with  saccharine  matter 
is  tniiiated  by  addition,  in  minute  quantity,  of  the  fer- 
menting agent,  and  which  then,  without  further  addition, 
proceeds  to  completion.  The  addition  to  the  oil  of  only 
from  8  to  5  parts  of  the  hydrated  protoxide  of  man- 
ganese to  1 ,000  of  the  oil,  gives  birth  to  these  peculiar 
changes ;  and  by  the  simplest  of  methods  of  after  treat- 
ment, this  diemical  fact  is  made  applicable  to  the  pro- 
duction of  anv  required  kind  of  drying  oil. 

It  is  scarcely  necessary  to  remark  that  this  hfdraUd 
protoxide  is,  in  every  respect — in  its  mode  of  application, 
action,  and  results — different  from  the  old  peroxide^ 
which  at  ordinaxy  temperatures  exercises  no  action  what- 
ever upon  oil.  Whilst  the  latter  is  used  to  aive  oxygen  to 
the  oil,  the  property  of  the  former  is  to  ahttract  it.  The 
protoxide  is  a  powerful  deoxidising  agent ;  and  had  the 
wiiter  been  guided  by  the  old  theory  oi  giving  oxygen  to 
the  oil,  the  hydrated  protoxide  would  never  have  been 
tried,  nor,  probably,  these  curious  results  obtained.  The 
manganese  protoxide  is  selected  out  of  the  othen  having 
a  similar  specific  action,  because  of  the  peculiar  property 
it  alone  has,  conjointly  with  its  powerful  drying  action, 
of  bleaching  the  oil  finally.  The  iron  oxide  gives  to  the 
oil  a  permanent  brown  stain ;  the  cobalt,  a  reddish ;  the 
nickel,  a  greenifh  tinge ;  and  the  manganese  oxide  is 
readily  and  cheaply  obtained  through  the  medium  of  the 
beautiful  rose-coloured  salt,  the  crystallised  sulphate  of 
manganese. 

y. — ManufaeiuringArraingemenU  and  Froduett. 

The  arranf^ements  for  manufacturing  the  dijing  oils 
on  this  principle  that,  under  the  writer's  direction,  have 
been  adopted  by  the  well-known  firm  of  Messrs.  J. 
and  W.  Wilson,  of  Liverpool,  will  fully  explain  the 
process  of  manufacture.  A  large  wooden  and  lead-lined 
vat,  holding  several  tons  of  oil,  is  Aimished  with  a  false 
bottom  or  compartment,  through  which  steam  is  passed  to 
warm  the  oil;  and  with  a  contrivance  for  passing  into  the 
oil  a  large  volume  of  atmospheric  air,  sent  into  it  by  a 
double-action  air-pump,  attached  (capable  of  hAng 
thrown  in  or  out  oraction  at  pleasure]  to  the  main  shaft 
of  their  grinding  mills  machinery.  The  oil,  used  in  very 
large  quantity  at  a  time,  is  mixed  with  hydrated  pro- 
toxide of  manganese,  or  materials  yielding  that,  inauan- 
tity  ranging  between  6  and  14  lbs.  to  the  ton,  and  tne  oil 
warmed  up  to  from  100  to  150  degs.  Fah.  In  a  very  short 
time — 10  or  20  minutes — ^the  oil  loses  its  peculiar  yellow 
colour,  passing  through  a  greenish  into  a  brownish  tint, 
whilst  tne  oxide  disappeare,  being  dissolved  in  the  oil. 
In  this  state  of  '*  solution,"  as  it  is  called,  the  oil  h|L8 
already  had  given  to  it,  by  this  simple,  rapid,  and  inex- 
pensive operation,  a  very  considerable  amount  of  drying 
power,  and  is  fit,  in  this  state,  to  be  applied  to 
a  multitude  of  purposes.  If,  at  this  stage,  tho 
operation  be  stopped,  and  the  oil  left  to  cool,  it 
will  let  fall  a  very  small  quantity  of  reddish-brown  de- 
posit, the  result  of  a  combination  between  the  manganese 
oxide  and  the  colouring  matter  of  the  oil,  whilst 
throughout  the  oil  is  diffused  an  oleate  of  the  oxide  of 
manganese,  giving  it  the  brownish  tinge.  On  exposure 
of  this  "  solution  "  to  air,  this  tinge,  in  the  first  in- 
stance, passes  into  a  deep  brown,  as  deep  as  that  of 
common  boiled  oil;  then  there  follows  a  deposit  of 
sesqui-oxide  of  manganese,  and  the  oil  begins  to  &2ea«A,  and 
gradually,  as  those  changes  go  on,  increases  in  its  drying 
ate.    The  extent  to  which  the  bleaching  may  finally 
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proceed,  may  be  to  produce  an  oil  equal,  or  better,  in 
colour,  than  refined  linseed;  or  it  may  terminate  in 
producing  a  fine  amber-coloured  oil,  these  results  being 
influenced  by  the  quantity  of  the  manganese  employed. 
These  are  the  effects  of  exposure  to  air  after  formation 
of  the  ••  solution."  With  small  quantities  of  oil  they 
will  be  completed  in  a  few  hours  ;  with  larger  (quantities 
— tons — ^they  require  two  or  three  days,  when  it  is  only 
the  action  of  the  air  upon  the  eurfaee  of  these  quantities 
that  is  brought  to  bear  upon  the  oil.  But  if  the  air,  by 
any  mechanical  means,  be  forced  into  the  oil  in  abxm- 
dance,  when  slightly  warmed,  say  to  100  degrees  Fahren- 
heit, and  thus  be  brought  in  contact  with  every  particle 
of  it,  these  changes  are  then  accomplished  with  sin- 
gular rapidity.  A  few  'gallons  will  pass  through  all 
those  changes,  and  be  finished  in  from  half-an- 
hour  to  one  hour.  A  few  tons  require  only  from  four 
to  six  hours  to  be  thus  converted  into  fine-drying, 
or  into  bleached,  or  refined  drying  oil,  requiring  only, 
after  this,  to  be  left  at  rest,  for  subsidence  of  the 
insignificant  deposits  before-mentioned;  or,  to  have  these 
separated  immediately,  and  the  oil  is  at  once  fit  for  use 
or  sale.  If,  after  accomplishment  of  these  changes  and  the 
bleaching  effects,  and  separation  of  all  deposits  conse- 
quent upon  them,  the  oil  be  further  subjected  to  the 
action  of  air  by  surface  exposure,  or  by  the  blowing  ap- 
paratus, it  gradually  thickens,  that  is,  it  passes  from  its 
fluid  towards  its  solid  form,  and  can  have  given  to  it  any 
degree  of  viscidity  ranging  between  that  of  refined  lin- 
seed and  that  of  noney,  in  fact,  it  may,  in  this  manner, 
be  almost  solidified, — effects,  it  is  needless  to  say,  of  no 
small  value  for  a  variety  of  purposes. 

If,  in  place  of  specially  and  previously  preparing  thev 
hydrated  protoxide,  as  assumed  so  far  to  nave  been 
done,  one  of  its  salts  be  taken,  preferably  the  sulphate 
of  manganese,  and  this  be  mixed  direct  with  the  oil, 
along  with  some  other  compound  capable  of  decomposing 
the  sulphate,  and  of  liberating,  whilst  in  contact  with 
the  oil,  and  under  itfl  naeeenl  conditions,  the  hydrated 
oxide,  then  there  come  into  play  operations  and  effects 
of  great  value  and  convenience.  The  agent  of  decom- 
position of  the  sulphate,  in  this    case,  may 


and  requiring,  consequently,  both  large  quantities  and 
many  varieties  of  drying  oils)  conduct  these  new  oil  one- 
rations  on  a  very  large  scale,  on  their  new  premises  in  Or- 
ford-street,  Liverpool,  and  find  themselves  delivered  from 
troublesome  dealings  with  oil  boilers ;  produce,  with  per- 
fect convenience,  any  quantity  they  require  for  their  own 
use,  and  receive  back,  in  one  useful  form  or  another, 
every  particle  of  oil  they  subject  to  these  operations. 

1  cannot  close  this  paper  without  expressing  the  obli- 
gations these  new  processes  lie  under,  alike  to  another 
gentleman— Mr.  Thomas  Hubbuck,  of  Liondon,  and  to 
the  Messrs.  Wilson,  for  the  congenial  encouragement 
given  to  them  during  the  transition  period — ^that  is,, 
during  their  journey  across  that  debateable  ground  that 
always  intervenes,  in  chemical  researches  and  applications^ 
between  the  laboratory  and  the  manufactory. 


or  magnesia,  or  ammonia,  &c.,  but  the  most  readily 
manageable,  and  which  yields  the  most  powerful  of  the 
drying  oils  for  all  common  purposes,  is  the  hydrated  pro- 
toxide of  lead,  or  the  anhydrous  protoxide,  with  water 
used  along  with  it,  or  used  simply  when  the  manga- 
nese stdphate  has  in  it  its  water  of  crystallisation. 
These  operations,  as  will  be  apparent  to  any  chemist, 
admit  of  a  great  variety  of  modifications,  and  of  the 
use  of  many  different  materials.  For  the  sulphate  may 
be  substituted  the  chloride— the  nitrate  or  the  acetate 
of  manganese,  &c. 

With  the  hydrated  protoxide  of  lead  and  the  manga- 
nese sulphate  as  the  elements,  there  is,  of  course,  the 
formation  of  sulphate  of  lead,  and  this  yields  a  large 

deposit  from  the  ^il  at  the  end  of  the  changes.    But  the 
mixture  thus  obtained  is  itself  one  of  the  best  as  a  diier 

(for  coloured  paints,  &c.)  that  can  be  found. 
The   final  effect  of  the  passing  into    the  oil  large 

volumes  of  air,  after  that  ha!s  been  contained  for  some 


DISCUSSION. 

Mr.  Thos.  Wilson,  of  the  firm  of  Messrs.  Wilson,  of 
Liverpool,  writes  thus : — "  I  may  say  1  have  never  had 
one  single  complaint  of  our  oil  not  drying ;  and  I  think 
the  best  I  can  say  to  sho^  that  we  approve  of  your  method 
is,  that  we  have  put  down  a  new  apparatus,  more  than 
double  the  size  of  the  old  one,  and  we  now  do  between 
four  and  five  tons  at  a  time,  and  have  never  had  a  drop 
of  oil  boiled  on  the  old  principle  since  we  adopted  your 
plan,  now  nearly  eighteen  months  ago.  We  grind  the 
materials  together  in  oil,  and  add  the  water  when  we 
make  each  lot.  i  have  now  nearly  a  ton  of  material 
ground,  so  that  Idonotrequiretopiveit  much  attention, 
as  our  man  now  knows  the  quantity." 

Mr.  Vablky  said,  nothing  nad  been  stated  in  the  paper 
with  regard  to  the  action  of  drying  oil  upon  the  pigment 
white-1^,  which,  properly  prepared,  he  considered  was 
the  whitest  pigment  known.  He  wished  to  know  how 
the  water  was  extracted  from  the  oil? 

Mr.  Laino  said,  in  an  experience  of  thirty  years  he  had 

found  nothing  so  good  as  pure  linseed  oil,  and  he  had 

adopted  the  process  of  throwing  in  lithai^,  which  carried 

down  the  mucilaginous  matters  containing  the  water. 

be   lime,  I  Practically  he  found  lithaige  had  that  effect,  and  at  the 


same  time  did  not  produce  any  injury  to  the  oil  itself. 

Mr.  Hamhart  said  he  wished  to  ask  Mr.  Binks 
whether  he  considered  that,  in  the  mode  of  boiling  or 
heating  oils  by  which  they  acquire  drying  properties, 
and  are  thickened  without  the  addition  of  any  metallic 
oxide,  the  change  was  entirely  owing  to  the  absorp- 
tion of  oxygen  from  the  atmosphere,  or  whether  it 
might  not  be  partially  owing  to  the  decomposition  of 
the  oil,  and  the  numerous  reactions  that  took  place  when 
the  temperature  was  considerably  raised  ?  Could  the  oil 
rendered  drying  by  Mr.  Binks's  process  be  made  of  the 
necessary  consistence  for  lithographic  purposes  ?  There 
was  a  great  objection  to  the  use  of  driers  in  the  manu- 
facture of  lithographic  varnish,  for  although  it  was 
necessary  it  should  dry  when  on  the  Impression,  yet, 
owing  to  the  absorbent  nature  of  the  leather  rollers,  the}' 
would  soon  become  hard  and  })erfectly  useless.  Any 
process  that  could  sujmly  a  perfectly  colourless  varnish 
from  pure  linseed  oil  (or  any  other  oil  that  had  the 


time,  is  to  increase  the  weight  of  the  oil.    Before  it  be-   proper  printing  qualities)  woiAd  be  a  boon  to  the  manu- 
comes,  in  this  way,  too  viscid  for  common  use,  it  is    facturer  of  printing  Inks,  especially  for  chromo-litho- 


found  to  have  had  added  to  its  weight  from  2  to  3  per 
cent.  There  is,  therefore,  no  loss,  but  a  gain,  by  this 
operation.  The  original  cost  of  materials  needed  to 
produce  the  most  powerful  oil  does  not  exceed  Ss.  to  4s. 
per  ton  ;  but  every  particle  of  these,  as  subsequently  re- 
covered after  the  process,  is  of  equal  or  greater  value  than 
the  original  cost.  The  cost  of  a  few  hours  of  steam 
wanning  the  oil,  and  of  attendance,  is  very  trifling ;  so 
that  the  process  fully  meets  all  the  requirements  of  the 
manufacturer  on  the  score  of  its  extreme  economy. 

The  Messrs.  Wilson  (who,  besides  being  paint  and 
colour  manufacturers,  are  extensive  ship  and  house 
painters,  probably  the  largest  ship  painters  in  England, 


graphy,  where  the  dark  colour  that  linseed  oil  acquired 
when  brought  to  a  high  temperature  was  very  objection- 
able, as  it  spoiled  the  purity  of  the  delicate  tints. 

'Sii.  Thomas  Hubbuck  remarked  that  he  bad  seen 
samples  of  the  oil  prepared  by  Mr.  Binks  before  the  pro* 
cess  was  perfected,  and  he  must  say,  that  the  specimens 
which  he  saw  in  the  first  instance  were  very  crude,  as- 
compared  with  those  now  in  the  room.  Some  of  them 
were  dark,  and  others  peifectly  white,  but  there  was  a. 
varnish  smoothness  about  them  all,  different  from  what 
was  usually  seen,  none  of  the  watery  particles  being  left. 
He  did  not  know  how  they  evaporated,  but  such  was  the 
case,  and  the  water  was  completely  taken  out  of  the  oU. 
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In  the  treatment  of  linaeed  oil,  the  ooposite  of  the  com- 
moQ  prooefis  of  refining  appeiured  to  c^  required.    The 
usoaI  prooesB  was  by  acids,  which  were  afterwards  blown 
off  by  steam,  and  there  was  always  a  considerable  por- 
tion of  water  remaining,  even  in  the  transparent  and 
dear  oils.    Bat  the  oil  prepared   by  Mr.  Binks's  pro- 
ens   wasj  perfectly    anhydrous,    no   particle  of  water 
remaining  m  it.    The  drying  properties  of  the  oil  de- 
pended upon  the  will  of  the  operator.    His  experiments 
had  not  gone  to  the  extent  stated  by  Mr.  Binks— that 
qnantity  had  nothing  to  do  with  it ;  for  he  (Mr.  Uub- 
buck)  had  found  that  the  power  of  the  oil  to  dry  was  in 
proportion  to  the  quantity  of  ingredients  he  put  in.    It 
might  be  made  to  dry  in  six  or  eight  hours,  or,  if  de- 
sirable, in  half  that  time.    The  experiments  he  had 
made  had  never  been  sufficiently  accurate  to  dvehim 
the  means  of  knowing  on  what  that  depended,  and  he 
had  never  produced  any  oil  so  limpid  and  crystal  as  that 
now  exhibited.    He  had  used  it  with  snow  white,  and 
his  experience  did  not  agree  with  the  opinion  expressed 
that  evening,  that  sulphate  of  lead  was  the  whitest  pig- 
ment known,  because  snow-white  (the  white  oxide  of 
zinc)  threw  the  sulphate  of  lead  into  the  badc-ground  in 
respect  of  whiteness,  and  with  that  he  had  produced  a 
colour  applicable  to  mastic  varnish.   Mr.  Hubbuck  added 
that  he  nad  no  doubt  as  to  the  value  of  Mr.  Binks's 


process. 

Mr.  Heywood  said,  he  had  oxidised  linseed  oil  under 
pressure  of  oxygen  gas  of  two  atmospheres,  so  as  to  bring 
It  almost  to  a  solid  state,  and  without  the  use  of  the 
oxide  of  manganese.  If  nitrate  of  baryta  were  used, 
the  oil  would  be  destroyed,  and  combustion  produced. 
The  oil  might  also  be  dried  by  atmospheric  air  under 
pressure.  Mr.  Heywood  stated  that  oil  of  turpentine 
might  be  oxidised  in  the  same  manner  as  oil  by  means 
of  air,  but  never  without  the  pressure  of  atmospheric  air. 
If  Mr.  Binks's  experiments  htul  been  carried  on  in  vessels 
from  which  the  atmospheric  air  was  excluded,  he  might 
think  tliat  the  air  had  nothing  to  do  with  it ;  but  he 
considered  the  process  one  of  oxidation. 

Dr.  LoNGSTAFF  Said  he  was  sure  the  Society  could  not 
but  feel  obliged  to  Mr.  Binks  for  having  brought  this 
very  interesting  subject  before   them  ;  especially  for 
having  detailed  the  elaborate  series  of  experiments  whidh 
he  had  gone  through  with  a  view  to  arrive  at  some  prac- 
tical result.     He  could  not,  however,  but  regret  the 
tone  of  depreciation  in  which  he  had  spoken  of  the  old 
and  the  existing  processes.    He  thought  it  was  to  be  re- 
gretted that  in  bringing  forward  matter  which  he  con- 
ceived to  be  important  m  theory  or  practice,  he  should 
introduce   that  nuitter  by  running  down  every   other 
theory  and  every  other  practice ;  and  he  (Dr.  Longstaflf) 
felt,  as  one  deejuy  concerned  in  this  subject, — ^being  con- 
nected with  one  of  the  laigest  manufactories  of  this  arti- 
cle,— ^he  felt  it  due,  not  only  to  his  owafirm,  but  also  to 
other  firms  who  had  long  been  engaged  in  the  practice  of 
producing  boiled  oil,  to  enter  his  protest  against  the  epi- 
thet applied  to  them  and  the  art  they  practised.    They 
had  been  told  that  the  practice  was  not  only  unsuccess- 
fully pursued,  but  that  to  the  present  day  it  was  em- 
pirical :  naj,  more,  that  it  was  impotent  and  uncertain. 
He  most  distinctly  and  emphatically  contradicted  these 
aasertioniS.    He  considered  that  the  practice  of  boiling 
oil,  as  it  was  now  carried  on,  by  those  most  conversant 
with  the  subject,  was  not  empirical ;  that  it  was  founded 
on  a  series  of  experiments  conducted  with  as  much  care, 
and  with  as  mucti  scientific  knowledge,  as  those  which 
had  been  detailed  that  evening.    If  he  were  called  upon 
to  define  the  word  empirical,  he  should  say  it  was  a 
series  of  experiments  without  scientific  indication  as  to 
the  results.    He  should  be  very  sorry  to  apply  any  harsh 
epithet  to  anything  that  had  been  said,  but  it   struck 
him  as  most  extraordinary  that  a  gentleman  should  em- 
ploy the  word  empirical  to  any  series  of  experiments 
which,     if    entered    upon    b^     the    most    ignorant 


that  epithet;    for  he  was   sure  that  it  required  but 
little  knowledge  of  chemical  science  to  tell,  <l  jmori, 
what  would  be  the  results  of  three-fourths  of  the  ex- 
periments   detailed    to   them    that   evening.      Gene- 
rally speaking,  scientific  discoveries  were  made  by  a 
series  c^  experiments  directed  to  a  particular  end,  founded 
upon  some  known  chemical  evidence.    They  were  told 
that  the  art  which  they  (the  boilers)  pursued  was  also 
unsuccessful ;  that  they  did  not  produce  the  article  de- 
sired.   He  would  appeal  to  any  gentleman  conversant 
with  the  article  to  be  obtained  in  this  country  from  re- 
spectable oil-boilers,  whether  it  did  not  answer  the  pur- 
pose desired  ?    Whether,  when  properly  applied  to  paint 
properly  prefiared,  it  did  not  dry  within  a  reasonable 
time  ?    They  could  not  only  produce  oil,  drying  within 
a  reasonable  time,  but  that  which  would  dry  within  a 
q)ecific  time.    They  could  have  an  oil  that  would  en- 
sure the  paint  drying  within  four  hours,  or  within  eight 
hours,  aiKl  so  on,  till  they  could  fVimish  them  with  a 
paint  that  probably  would  not  diy  in  less  than  50  hours. 
If  he  could  produce  them  oil  that  would  answer  these 
purposes — however  empirical  the  system  by  which  it  was 
obtained,  at  any  rate  it  was  not  unsuccessful.    There- 
fore,  he   thought    that    the   author    of    this  essay, 
instead  of  depreciating  the  processes  already  in  existence, 
should  have  confined  himself  to  bringing  before  this  So- 
ciety what  he  conc;pived  to  be  an  improved  process.  They 
had  also  been  told  that  the  article  as  ordinarily  produced 
could  not  be  used  for  either  white  paints  or  white  zinc, 
in  consequence  of  its  colour,  and  was  only  available  for 
paints  of  a  dark  colour.    It  was,  however,  remarkable 
that  the  contrary  of  this  was  the  fact — ^for  it  was  well 
Imown  to  painters  that  although  boiled  oil,  of  a  dark 
colour,  when  applied  to  white  (laint,  might,  when  first 
laid  on,  appear  to  have  injured  the  colour;  the  paint 
would,  in  the  course  of  a  day  or  two,  be  found  whiter 
than  that  made  with  the  ordinary  oil  which  had  not 
been  boiled.    This  was  owing  to  the  chemical  change  it 
had  undergone.     Much  had  also  been  said  upon  the  in- 
jurious effects  to  health  of  the  process  of  boiling  oil  as 
now  conducted,  and  also  with  regard  to  its  being  an  in- 
tolerable nuisance,  and  that  it  could  only  be  carried  on 
in  localities  where  nuisances  were  tolerated.    He  was 
surprised  that  a  gentleman  possessing  the  means  of  in- 
formation which  the  author  of  this  paper  had,  should 
have  committed  himself  upon  this  point.    It  was  well- 
known  that  oil  could  be  boiled  with  ordinary  care  in  al- 
most   any  locality    without    affecting   the   health  of 
the  neignbourhood.     It  was  done   in   dtuations  little 
dreamt  of,  and  without  its  being  discovered  that  such  a 
process  was  going  on.     Nothinc  was  easier  than  to  pass 
the  noxious  vapours  from  the  ou  through  a  fire,  thus  de- 
stroying  all  cause  of  the  nuisance.     It  was   to   be 
regretted   that    such  statements   as   these  should  be 
publicly  made,  for,  unfortunately,  the  prejudices  of  the 

Siblic  were  sufficiently  strong  against  manufactories, 
e  did  not  mean  to  say  that  the  process  might  not  be 
so  conducted  as  to  be  a  nuisance ;  audit  was  a  nuisuice,; 
no  doubt,  if  not  carried  on  under  proper  precautions 
but  it  might  be  conducted  in  almost  any  locality  so  as  not 
to  be  ofrondve  or  injurious.  They  had  heard  strong 
epithets  applied  as  to  the  unhealUiy  nature  oftheprooess 
of  boiling  oil,  because  it  was  taken  for  granted  that  in 
boiling  oil,  lead  was  used  in  some  form  or  other ;  and 
they  had  heard  a  great  deal  about  the  injurious  effects 
upon  workmen  connected  with  the  boiling  of  oil,  the 
grinding  of  paints,  and  other  operations  in  which  the  use 
of  lead  was  concerned,  but  they  found  no  difficulty  in 
getting  persons  to  manipulate  not  only  in  boiling  oil, 
but  in  white  lead,  and  other  processes;  nor  did  they 
find  any  greater  degree  of  sidmess  or  mortality  about 
persons  so  engaged  than  amongst  those  employed  in  many 
other  departments  of  manufacture.  All  that  was  required 
was  to  use  ordinary  care  in  the  exercise  of  those  precau- 
tions which  experience  had  dictated.     Mr.  Binks  had 


painter,   ooold    hardly   be   said  to   be   deserving   of  {been  unfortunate  in  dealing  in  a  wholesale,  and,  he 
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thoaght,  illibenl  manner,  with  the  gentlemen  engaged  in 
this  ' '  iiy  urioua  "  businen  of  boiling  oil.  They  were  told 
that  the  oil  was  scarcely  to  be  met  with  in  a  pore  state, 
«nd  that  all  sorts  of  tricks  were  played  with  it  by  the 
boilers.  Now,  really  these  were  hard  expressions.  He 
would  not  undertake  to  say  that  circumstances  of  this 
kind  had  not  occurred,  but  he  would  say  they  were  very 
rare ;  and  he  could  name  a  large  numW  of  respectable 
houses  who  would  scorn  to  be  guilty  of  any  such  trick  as 
that  which  had  been  imputed.  He  (Dr.  Longstaff)  must 
be  allowed  to  say  thai  he  thought  these  assertions  had 
been  made  without  due  consideration  and  without  due 
Imowledge.  It  was  always  a  disagreeable  thing 
to  speak  of  oneVself,  but  he  felt  on  this  occa- 
sion that  it  was  necessary  to  do  so.^  He  had  been 
connected  with  manipulations  upon  oils  for  the  last 
twenty  years.  Prior  to  that  he  was  occupied  as  a  i>ublic 
teacher  of  Uie  important  science  which  had  given  rise  to 
all  the  improvements  connected  with  oil  and  its  combi- 
nations. He  therefore  did  not  bring  to  bear  upon  the 
experiments  which  he  had  conducted  twenty  years  ago, 
and  which  he  had  continued  more  or  less  up  to  the  pre- 
sent time,  a  small  amount  of  the  necessary  theoretic 
scientific  knowledge  which  he  conceived  was  essential 
before  commencing  these  experiments.  There  hi^  been 
brought  before  them  to-night  a  number  of  articles  that 
could  be  used  advantageoudy  in  bringing  about  this  de- 
sired article,  viz.,  (nl  wat  would  dry,  and  that  could  be 
manufactured  with  ease,  and  without  injuiy  to  health. 
He  was  perfectly  acquainted  with  these  articles,  and  had 
used  them  in  a  variety  of  ways,  before  he  knew  Mr. 
Binks,  or  heard  of  the  process  which  he  had  submitted 
that  evening  to  the  society.  Neither  the  articles 
which  were  used,  nor  the  process  which  was  described, 
was  new.  Mr.  Dunn  patented,  twelve  or  fourteen 
years  ago,  a  process  for  passing  through  the  oil  a  certain 
amount  of  atmospheric  air — 

A  Mbmbsb — Palm-oil,  not  linseed. 

Dr.  LoNosTAFF— It  was  not  likel^r  that  any  one  con- 
nected with  manipulations  upon  oil,  if  he  knew  it  could 
be  done  with  palm^)il,  would  not  tiy  the  same  process 
witlL  other  oils.  The  experiment  was  tried,  not  only  of 
blowing  air  thnmsh  the  oil,  but  also  of  blowing  the  oil 
through  the  air,  ^th  the  same  effect.  The  patentee  had 
not  thought  of  that  evasion  of  his  patent.  There- 
fore it  would  appear  that  the  result  of  the  researehes 
of  Mr.  Binks  that  evening  was  merely  to  bring 
together  (and  he  gave  him  credit  for  it)  a  series 
of  facts  which  were  known  to  Individuals  before, 
but  which  were  not  published  in  the  shape  in  which  they 
had  now  been  given.  It  was  well  known  that  every 
manufacturer — whether  he  produced  an  article  chemically 
or  mechanically — ^if  he  discovered  anything  which  added 
to  the  quality,  or  whidi  lessened  the  expense  of  its 
production,  he  did  not  publish  it,  but  was  inclined  to 
keep  it  to  himself.  That  practice  he  (Dr.  Longstaff)  had 
adopted  with  regard  to  his  discoveries  in  chemistnr — 
since  almost  all  chemical  patents  might  be  easily  evaded. 
He  knew  of  no  patont  equal  to  keeping  the  secret  to 
himself  as  long  as  possible,  and  making  the  most  of  it. 
He  was  not  about  to  tell  them  all  the  experiments  he 
had  performed,  but  he  would  say  that  oil  had  been 
boiled  for  a  number  of  years  upon  principles  which  he 
considered  quite  as  scientific  as  those  whicn  had  been  de- 
tailed that  evening,  and  with  as  satisfactory  results, 
inasmuch  as  the  demand  for  the  article  had  been  large, 
and  it  had  given  universal  satisfaction.  Mr.  Binks  had 
spoken  of  the  hydrated  protoxide  of  manganese,  and  had 
said  that  that  was  the  last  article  theory  would  suggest 
to  him,  because,  instead  of  vielding  oxveen,  it  was  a 
powerful  de-oxidiser.  He  ( Dr.  Longstaff  had^  arrived  at 
the  opposite  conclusion.  Any  person  acquainted  with 
the  manufacture  of  sulphuric  acid,  knew  the  part  which 
nitric  oxide  played  in  it.  It  was  a  powerfhl  de-oxidiser, 
and  was  usea  to  cany  the  oxygen  from  one  substance  and 
deliver  it  to  another  where  it  was  wanted.    In  a  similar 


manner  he  would  use  the  ingredient  referred  to. 
Mr.  Binks  said  he  found  there  was  little  difference  in  the 
result  whether  he  used  five,  ten,  fifteen,  or  twenty  parts; 
and,  therefore,  that,  the  action  which  took  place  had 
nothing  to  do  with  the  doctrine  of  chemical  equivalents. 
He  (Dr.  Longstaff)  thought  Mr.  Binks  ought  to  have 
ascertained  how  small  a  portion  it  was  necessary  to  use  to 
produce  the  result,  and  he  thought  he  would  then  have 
found  that  he  could  not  go  beyond  a  certain  point,  and 
would  have  proved  the  same  law  obtaining  in  this  opera- 
tion  as  in  all  other  chemical  operations,  viz.,  that  there 
is  a  law  of  chemical  equivalents;  and  in  using  these 
ingredients,  a  certain  quantity  was  necessary ;  that  if 
they  used  less  they  would  fail,  and  if  they  used  more  it 
would  not  add  to  the  results.  He  was  sorrv  that  he 
should  have  to  act  the  part  of  the  critic ;  but  being  con- 
nected with  this  manufacture  as  now  carried  on,  and  be- 
lieving as  he  did  that  such  processes  were  conducted  upon 
as  scientific  principles  as  any  of  the  ordinary  chemical 
processes  of  the  day,  he  thought  he  should  have  failed 
m  justice  to  himself,  and  in  justice  to  the  author  of  the 
essav  if  he  allowed  the  statements  he  had  made  to  go 
forth  without  some  explanation,  if  not  without  the  con- 
tradiction which  he  had  ventured  to  give  them. 

Mr.  RowNEY  (in  reference  to  some  specimens  of  oils 
exhibited  by  him)  said  they  were  not  what  was  termed 
boiled  oils,  but  dry  oils  from  oxidation,  having  been 
subjected  for  a  g^ven  time  to  atmospheric  action,  and 
then  filtered,  by  which  means  all  theproperties  of  drying 
oils  were  obtained  without  chemical  additions.  If  drying 
oil  was  required  for  artists*  ]prposee  the  drier  should  be 
lead,  because  whito  lead  being  used  in  iiainting  other 
mineral  ingredients  would  be  apt  to  produce  a  chemical 
change. 

Mr.  Hyob  Clabks  wished  to  ask  Mr.  Binks  a  question 
upon  the  economical  part  of  the  subject,  which  he  had 
not  yet  explained.  He  had  understood  the  author 
of  the  paper  to  state  that  the  ordinary  process  of  boiling 
was  not  equally  applicable  to  the  new  class  of  linseed  oils, 
or,  rather,  the  adulterated  samples  which  had  been 
received  fVom  the  East  Indies.  It  was  a  matter  of  great 
importance  that  they  should  have  a  larger  supply  of 
those  oils,  and,  therefore,  he  was  desirous  of  learning 
fVom  Mr.  Binks  whether  the  result  of  his  process  was  to 
extend  the  class  of  oils  which  were  applicable  for  the 
puiposes  of  the  arts — ^whether,  as  compared  with  the 
ordinary  process  of  boiling,  he  was  enabled  to  make  use 
of  a  larger  class  of  oils  than  those  now  employed  ? 

The  Chaibman  sud,  that  the  author  of  the  paper  just 
read,  was  entitled  to  thanks  for  bringing  the  results  or 
his  researches  before  the  Societv.  It  would  be  expected  of 
him  especially,  from  the  highly  complimentary  maimer 
in  which  Mr.  Binks  had  spoken  of  his  firm,  to 
contribute  his  mite  to  the  discussion.  After  the 
maimer  in  which  the  trade  had  been  attacked,  he  could 
not  remain  silent,  and  allow  such  statements  to  ^o  be- 
fore the  public  unanswered.  He  would  confine  himself 
to  some  practical  observations  and  to  the  correction  of 
some  of  the  statements  put  forth  in  the  paper.  He  was 
of  opinion  that  Mr.  Binks  had  not  done  the  trade  justice. 
The  art  of  oil  boiling  and  refining  had  been  a  very 
interesting  study  by  lumself  and  his  associates  for  at 
least  forty  years,  and  the  processes  employed  were  the 
result  of  yery  numerous  experiments,  always  conducted 
on  chemical  principles,  on  the  large  scale.  He  (the 
Chairman)  said  that  the  bulk  of  the  boiled  oil  produced  by 
his  firm  was  sold  with  their  painte,  and  used  m  them,  to 
the  extent  of  1,600  tons  per  annum,  of  the  whole  amount 
of  oil  boiled  by  them.  Notwithstanding  this  wide-spread 
consumption,  and  the  many  disadvanteges  under  which 
paint  was  often  applied,  it  was  verv  rarely  that  they  had  a 
complaint  of  their  oil.  Mr.  Binks  had  spoken  of  boiled 
linseed  oil  being  excluded  from  use  in  white  pigments^ 
and  that  raw  oil  was  substituted  on  account  of  the  dark 
colour  of  the  former.  This  he  (the  chairman)  considered 
to  be  a  mistake.  Boiled  oil  was  invariably  used  in  thinning 
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white  lead  or  white  oxide  of  zinc  for  use,  with  such  pro- 
portion of  spirits  of  turpentine  as  the  intended  style  of 
painting  might  require ;  and  would  preserve  the  delicate 
white  mach  more  perfectly  than  either  raw  or  refined 
Imseed  oil  under  the  same  circumstances.    Again,  the 
time  named  by   Mr,   Binks  as    necessary  for  drying 
boiled  oil,  was  not  in  accordance  with  his  (the  chairman's) 
experience.      It  was  true  that  this  very  much  depended 
on  the  state  of  the  atmosphere.     In  practice,  dunng  the 
summer,  boiled  oil,  jier  m,  dried  in  seven  to  eight  hours; 
on  a  damp  day  in  ten  to  twelve  hours  ;  in  winter  from 
twelve  to  eighteen  hours.    Refined  linseed  oil  required, 
^T  se,  30  hours  in  summer,  and  in  winter  40  hours.    As 
regarded  the  danger  from  fire  in  boiling  linseed  oil,  that 
was  hardly  a  question  for  the  consideration  of  the  public. 
In  his  own  case  since  1811,  he  had  but  one  accident  from 
fire  in  boiling  oil,  and  tliat  was  a  trifling  one,  and  was 
attributable  to  other  causes  than  the  nature  of  the  pro- 
cess itself.     On  the  sanitary  view  of  the  question,  he 
could  speak  with  confidence.    He  had  no  recollection  of 
sickness  at  his  oil  works;  and  the  men,  when  boiling, 
had  to  take  their   meals  dose  to  the  coppers,  in  the 
midst  of  the  fumes ;  they  were  all  remarkable  for  robust 
health  and  ruddy  faces.  He  was  fully  prepared  to  answer 
the  remarks  of  Mr.  Binks  on  the  "life-shortening"  en- 
tailed npon  the  operations  in  white  lead,  and  the  alleged 
advantage  of  using  zinc  white  as  a  substitute  ;  but  this 
subject  formed  no  part  of  the  question  of  oil-boiling,  and 
ought  not  to  have  been  introduced  by  him.  The  question 
at  issue  was  not  zinc  white  rertut  white  lead,  but  Mr. 
Bink's  patent  boiled  oil  vertut  the  processes  now  in  general 
use.     It  was  also  erroneous  to  suppose  that  the  small 
quantity  of  lead  that  may  be,  oris  lued  in  boiling  linseed 
oil,  could  have  the  slightest  effect  on  any  person  using 
it,  either  in  the  process  of  boiling  or  painting  with  ordi- 
nao'  pigments,  excepting  white  lead.    He  thought  Mr. 
Binks  had  given  a  very  exaggerated  statement  of  the 
adulterations  practised  by  certain  professional  oil-boilers 
and  refiners,  and  that  such  a  system  had  not  been  carried 
to  any  great  extent;  at  all  events,  if  it  had,  it  was  one 
that  would  soon  effect  its  own  cure.  It  became  a  question 
for  the  practical  man  to  judge  how  far  the  system  of 
Mr.  Binks  was  worthy  his  notice,  as  being  any  improve- 
ment on  our  existing  Knowledge. 

A  vote  of  thanks  having  been  passed, 

Mr.  Bi2iKs,  after  returning  thanks,  said,  in  reference  to 
Mr.  Varley's  inquiry,  that  no  free  water  remained  in  the 
oil  on  completion  of  the  process,  the  whole  was  carried 
away  by  the  atmospheric  air  in  its  passage  through  it. 
To  3Ir.  Hanhart,  who  expressed  some  fears  as  to  the  too 
rapid  drying  of  the  oil  for  lithographic  purposes,  he  said 
that  such  fears  were  needless  under  this  operation,  for  to 
the  oil  could  be  given,  tui  libitum^  any  degree  of  drying 
power  and  viscidity.  To  Mr.  Laing,  who  complained  of  the 
effects  of  sulphuric  acid  on  refined  oil,  he  replied  that  the 
materials  used  in  his  (Mr.  Binks's)  process,  had  the 
property  of  removing  any  acid.  To  Mr.  Heywood,  who 
spoke  of  the  use  of  pure  oxygen  to  thicken  or  solidify  the 
oil,  and  of  the  action  being  an  oxygenising  one,  he  (Mr. 
Binks)  explained  that  he  admitted  the  necessity  or  re- 
actions with  oxygen ;  but  that  was  not  all,  the  pheno- 
mena were  infinitely  more  complicated  than  that  alone 
would  imply.  To  Mr.  Hyde  Clarke,  who  wished  to 
know  if  these  new  processes  applied  to  other  oils,  the 
produce  of  the  colonies,  Mr.  Bmks  replied  that  the  re- 
actions with  such  oils  as  the  sunflower,  the  castor  oil, 
the  poppy-seed  oil,  and  others,  were  so  remarkable,  as 
probably  to  lead  to  their  economical  application  to  vari- 
ous purposes.  From  Dr.  Longstaff,  who  appeared  as  the 
advocate  of  vested  interests  against  an  innovation,  there 
had  fallen  nothing  whatever,  that  in  the  slightest 
degree  affected  either  the  novelty,  the  success,  or  the 
future  progress  of  these  plans.  The  Doctor  was  angpry  that 
he  attacked  a  *'  class,"  omitting  the  conspicuous  fact  that, 
whilst  in  common  with  a  dailpr  growing  public  feeling  of 
iodignation  against  adulterations  of  all  kinds,  and  Par- 


liamentary Committees  to  help  it,  he  (Mr,  Binks),  in  his 
pajxir,  most  carefully  and  especially  indicated  the  exist- 
ence of  many  honourable  exceptions.  But  so  far  from 
having  overstated  these  facts,  lie  had,  on  the  contrary, 
most  decidedly  understated  them,  and  had  nothing  to  re- 
gret or  retract  from  the  plain  history  he  had  given,  and 
which  he  well  knew  would  find  a  welcome  response  in  in- 
numerable quarters.  The  Doctor's  plain  declaration  this 
evening  of  his  creed,  as  to  scientific  discovery,  viz.,  that 
the  best  plan  of  all  was  to  keep  it  to  himself,  and 
make  money  of  it,  was,  of  course,  a  revelation  that, 
to  this  Society,  would  scarcely  be  altogether  acceptable, 
for  the  Society's  avowed  object  was  to  encourage  pub- 
licity, and  wherever  there  might  be  a  good — the  issue 
of  scientific  labour  of  any  kind,  to  encourage,  and  to  help 
its  being  broadcast  over  the  face  of  the  world.  The 
Doctor  had  taken  great  offence  at  his  term  "empi- 
rical," when  applied  to  the  ancient  and  still  existing 
oil-boiling  processes,  and,  in  rejoinder,  he  (Dr.  Long- 
staff)  deckred  his  (Mr.  Binks)  mode  of  research,  in  this 
instance,  also  to  be  *'  empirical."  He  (Mr.  Binks)  was  only 
too  happy  to  accept  the  charge.  "  Empirical "  had,  as 
was  well  ^own,  two  meanmgs  or  significations — ^the 
one  was  a  popular  expression  of  contempt — ^the  other  a 
proper  expression  or  description  of  a  ceriain  line  of  phi- 
losophical procedure.  He  (Mr.  Binks)  had  most  care- 
fully described  the  line  of  procedure  or  of  experimenting. 
He  adopted  it  in  this  case,  and  he  knew  of  no  better  woid 
by  which  to  describe  it  than  "  empirical."  But,  contrary 
to  the  "  Empiricism  "  of  the  old  oil  boilers,  it  had  ended 
in  a  discovery  (its  object  and  intention),  whilst  the 
empiricism  of  the  oil  boilers  had  only  ended  in  Dr. 
Longstaff's  remaining  the  advocate  of  a  system  about 
four  times  as  old  as  himself.  The  doctor  intimated,  in 
pretty  plain  language,  that  he  had  always  known  of  those 
peculiar  reactions  which  he  (Mr.  Binks)  called  his  own ; 
and  he  gave,  by  way  of  proof,  instances  of  the  passing 
through  oil  of  atmospheric  air  as  long  as  fifteen  years 
ago.  Now,  every  one  knew  how  common  it  was  to 
employ  atmospheric  air  to  bleach  oils  ;  and,  no  doubt, 
many  instances  had  occurred  (as  in  the  case  of  Mr,  Blun- 
dell)  in  which  linseed  oil  had  been  so  treated.  But  in 
no  instance  whatever  had  it  ever  before  been  done  in  the 
conjoined  manner  in  which  he  (Mr.  Binks^  employed  it 
and  to  which  conjoint  action  alone  its  valuaole  effects  were 
due.  It  was  needless  here  to  remind  the  Society  of  the 
fact  that,  no  sooner  did  an  invention  or  discovery  arrive  at 
success  than  there  started  up  immediately  a  host  of 
claimants  who  assumed  the  position  of  "prior  users." 
The  perfect  novelty  of  his  (Mr.  Binks's)  discovery,  had 
hitherto  been  ai^owledged  everywhere— both  among 
the  English,  the  French,  and  other  foreign  chemists-^ 
even  among  the  Americans,  and  for  the  first  time  (by 
Dr.  Longstaff  that  evening)  had  its  novelty  been  dis- 
puted, though  the  doctor  did  not  venture  to  allege 
that  either  he  or  any  one  else  was  ever  previously  aware 
of  the  peculiar  action  of  the  hvdrated  protoxides  upon 
which  it  was  founded,  conjointly  with  the  after-use  and 
adjustment  of  atmospheric  air.  Dr.  Longstaff  had 
touched  upon  some  pomts  of  the  abstract  chemistiy  of 
these  operations  in  a  manner  that  certainly  excited  in 
his  (Mr.  Binks's)  mind  the  utmost  surprise — coming,  as 
it  had  from  an  "  ex- teacher  "  of  the  science.  He  (Dr. 
Longstaff)  disputed  the  deoxidizing  action  of  hydrated 
protoxide  of  manganese,  and  alleged  that  this  oxide 
would  give  oxygen,  not  abstract  it ;  that  it  was  capable, 
according  to  his  notion,  of  pla^ring  a  similar  part  to  that 
played  in  sulphuric  acid-malung  by  "  nitric  oxide  " — 
that  is,  it  would  either  take  oxygen  or  give  oxygen,  ac- 
cording to  the  other  element  or  elements  in  contact. 
Now,  the  hydrated  protoxide  of  manganese  is  so  power- 
M  an  absorbent  of  oxygen,  that  it  requires  the  utmost 
care  of  the  chemist,  either  to  obtain  or  preserve  it  without 
passing  into  a  higher  state  of  oxydation.  It  passes 
instantly,  on  mere  exposure  to  air,  into  the  sesquioxide, 
and  in  no   instance  whatever,  throughout  the  whole 
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range  of  chemical  actions,  can  be  given  of  its  imparting 
oxygen  to  another  element.  Between  the  two  sets  of 
actions — those  of  this  hydrated  protoxide  npon  oil,  and 
those  with  the  oxides  of  nitrogen  in  sulphuric  acid- 
making — there  exists  not  the  most  remote  analogy. 
The  doctor's  reasoning  and  his  illustrations  are,  both  of 
them,  equally  and  moat  singularly  at  fault.  The  doctor 
also  utterly  mistakes  his  (Mr.  Binks's)  explanation  re- 
specting the  peculiar  action  exercised  upon  the  oils.  Mr. 
Binks  distinctly  stated,  that  the  hydrated  protoxide  unites 
both  with  the  colouring  matter  of  the  oil  and  with  its  oleic 
acid,  forming  a  reddish  matter  with  the  former,  and 
an  oleate  of  the  oxide  of  manganese  with  the  latter. 
Mr.  Binks  did  not  need  to  be  reminded  by  Dr.  Longstaff 
that  both  these  actions  must  be  accomplished  under  the 
operation  of  the  inevitable  law  of  combination  in 
equivalents.  What  Mr.  Binks  had  distinctly  stated  and 
meant,  and  obviously  bo,  in  his  description  of  the  oil's 
ultimate  solidification,  was  that  these  actions  initiated 
those  changes,  but  did  not  issue  through  the  transfor- 
mation of  the  whole  of  the  oleic  acid  of  the  oil,  into 
an  oleate  of  manganese. 

The  Secretary  announced  that  Messrs.  Wilson, 
of  Liverpool,  had  promised  to  deposit  at  the 
Society's  Honse,  for  inspection  of  the  members,  a 
series  of  samples  of  oils  prepared  by  Mr.  Binks' 
process. 

The  Secretary  further  announced  that  on 
Wednesday,  the  10th  instant,  a  paper,  by  Mr. 
W.  Fothergill  Cooke,  would  be  read,  "  On  the 
Utilisation  of  the  Sewage  of  Towns  by  the 
Deodorising  Process  established  at  Leicester,  and 
the  Economical  Application  of  it  to  the  Metro- 
polis." On  this  evening  Dr.  Lyon  Playfair, 
O.B.,  P.R.S.,  will  preside. 


EXAMINATIONS  PRIZE  FUND. 

The  following  additions  have  been  made  to 
the  Prize  Fund  : — 

J.  W.  Gilbart,  F.R.S £10  10    0 

Chaa.  Wve  Williams 10  10    0 

Thomas  Martin    5    0    0 


EXPERIMENTS  WITH  SNAKE  BOOT.* 

Some  experiments  were  made  at  the  Society's  House,  on 
Friday  last,  with  the  view  of  testing  the  efficacy,  as  an  an- 
tidote to  the  bite  of  venomous  snjULes,  of  a  root  reoenUy 
brought  to  this  country  by  Mr.  Temple,  Chief  Justice  of 
Honduras,  and  which,  if  not  the  veritable  guaco  so  famed 
among  the  Indian  tribes  for  its  medicinal  properties, 
resembles  it  closely  in  appearance,  belonging  to  the  same 
class  of  serpentaria,  and  which  is  univerailly  reputed 
throughout  Central  America  to  possess  similar  virtues. 
Whether  the  powers  ascribed  to  this  herb  by  the  snake- 
charmers  and  natives  of  Central  America  were  real  or 
imaginary,  and  whether  the  efficacy  of  the  plant  was 
universal,  or  limited  to  the  bites  of  the  reptUes  indi- 
genous to  that  part  of  the  world,  were  problems  which 
yet  remained  to  be  solved,  and  which  assuredly  deserved 
the  attention  of  pathologists.  Unfortunately,  the  expe- 
riments were  not  so  successful  as  might  have  been 
anticipated.  It  was  determined  to  test  the  potency  of 
the  plant,  and  for  this  purpose  some  eight  or  nine 
drachms  of  the  infusion  were  given  by  Dr.  Chambers  to 
a  healthy  rabbit,  which  wa^  then  put  into  the  same  box 


♦  See  Journal  of  the  Soeiety  of  Art§^  VoL  UI.,  page  161. 


with  two  puff-adders  of  the  deadliest  reputation,  procured 
from  the  Zoological-gardens.  For  more  than  ten  minutes 
the  snakes  endured  the  presence  of  the  intruder,  but  at 
length  they  flew  fiercely  at  him,  and  one  of  them  bit 
him  in  the  mouth.  On  being  taken  from  the  cage  the 
same  infusion  was  again  administered,  and  the  wound 
was  fomented ;  but  the  hind  legs  became  rapidly  paralysed, 
tetanic  convulsions  supervened,  and  the  animal  lan- 
guished and  died  in  thirty-five  minutes  from  the  time  it 
was  bitten.  Owing  to  the  contraction  of  the  jaws  but 
little  of  the  second  dose  of  the  infusion  reached  the 
stomach  of  the  rabbit,  and  Mr.  Temple  was  of  opinion 
that  the  tincture  would  have  afforded  a  fairer  test,  inas- 
much as  it  had  been  prepared  from  the  herb  in  a  com- 
paratively fresh  state,  whereas  the  infusion  was  made 
from  the  dry  root,  which  may  possibly  be  of  inferior 
strength. 

The  following  le£ter  has  been  received  from  Mr.. 
Temple : — 

Sir, — I  have  received  the  following  most  interest- 
ing letter  from  Dr.  Chambers,  relating  to  ^e  late  expe- 
riment which  was  made  at  the  Society  of  Arts  for  Uie 
purpose  of  testing  the  reputed  virtue  of  the  snake-root  in 
cunng  snake-bites.  With  the  doctor's  permission  I 
forward  it  to  you  for  publication  : — 

1,  IIUl-«treet,  Berkelej-aqiure,  Nor.  29, 1859. 

^  Ky  dkab  Sib, — I  most  not  delay  to  thank  yoa  for  the  opportn- 
nity  of  seeing  your  experiments  on  the  effect  of  snake  poison  yet- 
teraay.  Thoagh  nnsacceflsfol  in  proof  of  the  antidote  poHessing 
any  prewrratiye  power,  I  think  what  we  saw  was  not  without  in- 
stmction.  From  what  I  heard  and  saw,  I  became  satiified  that  a 
repetition  of  snch  experiments  mart  always  be  inconclosive, 
wnether  meeettful  or  not — that  is  to  say,  wnetber  the  rabbit  to 
which  the  antidote  was  given  recovered  or  not.    Suppose 

^First.)  That  the  rabbit  dies;  then  a  fallacy  may  exist— 

(A.)^  In  the  possibility  of  the  antidote  being  itself  a  poison  to 
the  animal — 

(B.^  In  the  small  sice  of  the  animal  selected  not  giving 
sufficient  natural  reaction-^ 

(C.)  In  its  powers  of  vomiting  up  the  nauseous  drug. 

(Secondly.)  Suppose,  on  the  otner  hand,  that  tiiUr  taking 
the  antidote,  and  oeing  bitten,  the  rabbit  recoven,  or  does  not 
suffer ;  then  a  fallacv  may  exist — 

(D.)  In  the  fact  that  animals  bitteti  are  not  ahrav8tooun(f«(l. 
We  ourselves  saw  the  second  rabbit  bitten  in  the  back,  where 
the  fur  is  thick,  and  not  hurt.  And  pigs  never  suffer  from  snake 
bites,  because  of  their  dense  skin — 

(E.)  In  the  fact  stated  by  the  keeper,  that  an  animal,  even  if 
wounded  so  as  to  absorb  some  of  the  poison,  does  not  always  die. 
The  symptoms  may  commence  and  not  move  fiital.  This  must 
be  stiU  more  fi«quentlv  the  case  in  the  laiger  animals  than  ia 
the  smaller,  because  ot  their  greater  powers  of  resutanee ;  and 
probably  droends  on  the  quantity  of  poison  injected. 

Fallacy  A  midbt  be  counteracted  oy  trying  the  effect  of  the 
antidote  alone ;  Fallacies  B  and  C  by  experimenting  on  horses, 
which  are  as  large  as  men,  and  cannot  Tomit  wlut  tiiey  ara 
drenched  with.  A  knacker's  ^ard  would  affordample  facilities. 
Fallacy  D  cannot  be  avoided  m  using  living  snakes  ;  the  best 
wapr  would  be  to  get  imported  a  sufficient  store  of  snake-fangs 
to  impregnate  a  lancet  at  will,  and  wound  the  animal  at  one^s 
leisure.  Mr.  Waterton  says  that  the  Haoooriii  Indians  of 
Demerara  alwayshave  a  store  of  the  poitoa  from  the  Labani 
and  Oonnacouchi  snakes,  to  be  uaed  in  the  preparatioii  of 
WoQiara.  (See ''Waterton's  Wanderings:  Fn«t  Journey,'^ 
pk.  56.)  It  might  be  preserved  cither  by  using  the  preeaa- 
tions  employed  for  keeping  vaccine  virus,  or  by  mixing  it  with 
vegetable  matter  (as  is  done  in  preparing  the  Wourara,  of  iriudi 
the  main  activity  lies,  doubtless,  in  the  snake  venom).  The 
greater  command  we  should  have  over  the  experiment  would 
much  reduce  Fallacy  E. 

All  this  will  take  time,  and  money,  and  tnmUe,  but  anvtUng 
short  of  it  can  only  lead  to  taflacy.  Yon  see  the  quesum  we 
ask  Nature  is  this :  *«  Do  the  recoveries  after  the  snake-bitea 
arise  from  the  employment  of  antidote,  or  from  uncertain  ope- 
ration of  the  venom?"  The  question,  so  far,  has  purely  a 
scientific  interest,  not  a  practical  one ;  for  I  understood  you  to 
say,  that  the  plant  grows  universally,  and  is  univernlly  used 
as  anantidote^so  that  our  belief  will  not  extend  the  belief  of 
the  parties  mainly  concerned.    But  some  truly  practical  quel- 
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tions  might  be  solved  by  the  opportimitT  of  tijiiif  ezperimeiitt 
luimtely.    Tint,  **  Will  artifieiAf  reipmtion,  cirried  on 


far  a  siiffi^ent  period,  rettore  ft  bitten  animiu  in  the  Mune  wat 
M  it  wiU  one  wounded  by  Wonnn  ?r  (I  refer  to  Lord  Derby'k 
dooJuy,  experimented  on  by  Mr.  W  aterton.)  Secondly,  **  la  « 
person  once  bitten  eqaaUy  liable  to  be  again  infected,  or  is  the 
•oakepoiaon  like  tbat  of  small-pox,  Tsccinia,  scarlatina,  &o., 
incapable  of  acting  twice  in  the  same  individoal  7"  This  inqairy 
is  tngseated  to  me  by  the  ftct  that  persons  much  bitten  by 
fleas,  Doga,  lice,  and  I  beliere  by  bees,  do  not  suffer  the  same 
amount  of  inflammation  as  we  do.  A  flea-bite  in  the  denisen 
of  a  low  lodginff-house  is  simply  a  little  puncture,  baxely  visible, 
without  any  hsXo  of  redness,  if  such  is  the  fitct,  inoculation 
with  the  Tcnom  of  some  of  the  milder  snakes  might  preserve 
sgainat  the  mora  deadly,  aa  vacdne  virus  preserves  against 
small.pox;  or  snake- venom  might  be  a  preservative  acainst 
hydropbofaia.  Again,  **  Is  the  venom  of  different  animau  of  a 
different  nature,  or  is  it  merely  the  degree  of  concentration  or 
the  quantity  injected  which  makes  the  effects  various  ?"  What 
leads  to  this  suspicion  is,  that  the  local  effects  of  wasp  or  hornet 
stings  on  the  neighbouring  nerves  (rix.  numbness  ana  paralysis) 
and  the  erysipilatous  inflammation  they  cause  is  identical  wita 
the  more  extensive  results  of  snake-bites.  If  the  suspicion  were 
true,  we  diould  have  in  our  own  wasps  and  hornets  a  diffused 
sgent,  which  mi^t  be  oonoentiated  mto  a  most  powerful  one 
Iqf  artificial  piepaiatioo. 

Noaierons  other  questions,  whese  solution  would  benefit 
bamanity.  or  at  least  give  us  that  power  which  springs  from 
knowledge,  might  arise  in  the  course  of  a  aeries  of  experiments 
on  deadly  Tenoms  such  aa  I  tuggcat. 

Ihe  failure  of  plants  of  this  sort  to  prevent  the  effects  of 
Bake  poison  on  animals,  is  further  confirmed  by  some  expsri- 
menta  made  (on  rabbits,  bitten  by  the  whip  snake)  by  Mr.  C«- 
ssr  Hawkins,  in  1830.  These  rabbits  were  thorou^y  dosed 
snd  rubbed  over  with  ^uaoo,  yet  they  died,  just  as  yours  did: 
nor  did  the  reputed  antidote  seem  to  nave  the  slightest  effect  on 
tile  symptoms,  nor  to  have  any  influence  in  repeuing  the  snake 
from  the  animaL  The  gnaoo  was  also  tried  in  five  cases  of  hy- 
drophobia, without  any  effisct  on  the  symptoms,  or  at  leact  with 
an  effect  very  inferior  to  the  palliation  which  hydrocyanic  add 
ailuda.  Two  of  these  cases  were  in  dogs,  and  three  in  the  hn. 
laaa  subject.  (See  Londw  Medical  Oaaette,  VoL  VI.,  p.  607 ; 
VoL  Yn.,  p.  5M;  and  Vol  VIIL,  p.  237.)  So  that,  the 
*  true  gnaoo"  seems  as  little  to  be  trusted  as  "  false  guaco,*'  ii^ 
iadeed,  they  are  not  the  same  plant. 

The  doubts  thus  thrown  on  the  efficacy  of  reputed  antidotes 
diould  lead  us  to  look  in  other  directions  for  protection  of  the 
lives  of  our  countrymen,  whom  it  ma^  be  necessary  to  send  out 
in  lai;^  ff^gs»  to  clear  the  forests  of  the  Isthmus  for  an  inter- 
oceanic  lailway  or  canal.  And  I  think,  even  the  short  oppor- 
tunity we  had  of  observation  on  Friday  may  teach  us  some- 
thing towards  it. 

1st.  TJU  »nake  could  not  hiU  throuoh  the  ekin  o/the  rahbiet 
hmtk.  Stout  boots,  hedgers' gloves,  and  leather  breeches,  would, 
therefore,  be  a  complete  guard  to  the  parts  eovered  hy  them. 
A  short  lang  would  not  penetrate  even  a  woollen  jersey. 

2nd.  It  o/U»  took  a  bad  ahot  at  the  part  intended  to  be 
wounded.  If  the  snake  is  seen  first,  I  am  sure  a  moderately 
active  man  may  keep  it  from  bitiog  his  face,  and  destroy  it 
with  the  well-known  weapon^  a  carter's  whip. 

Srd.  The  enake  would  not  mle,  §o  long  aa  he  waa  warm  and 
tom/ortaNe.  When  he  had  his  blanket,  or  the  rabbit's  fur,  to 
fie  against,  he  was  quitepladd.  Flannel  ban,  then,  would  be 
moat  eflident  traps.  The  principle  of  making  a  comfortable 
place  finr  a  trap  b  that  of  the  wicker-work  bog-tians. 

It  would  not  be  neeessaiy  that  the  whole  population  should 
be  equally  protected.  One  or  two  patrols,  with  a  few  pigs, 
trsined,  aa  tney  easily  may  be,  to  obey  the  voice,  could  dotr 
the  dimnga  of  snakea  every  morning.  The  sleeping  camp 
midit  oe  guszded  with  wire  net,  or  perhaps  by  a  ditch,  filled 
wiUi  the  broken  bottles  which  always  accumulate  in  an  Anglo- 
Saxon  encampment. 

Any  man  who  moves  timber,  or  anvthiDg  likely  to  be  a 
hidiag^laoe,  without  gloves  on,  should  be  fined,  and  a  reward 
given  for  snakes'  heads. 

I  feel  sure,  that  further  observation  of  the  serpents'  habits, 
would  lead  to  such  further  means  of  safety,  that  fear  would  be 
lidicolous.  At  present,  the  danger  arising  from  snakes  con- 
cealed on  branches  of  trees  level  with  the  face,  seems  a  formid- 
sUe  one,  and  sufxestions  on  this  point  would  be  valuable.^ 

IT  many  Snguwimen^  go  out  as  navvies  to  South  America,  I 
apect  that  the  proportion  of  deaths  from  snake  bites,  to  that 
of  desthf  from  jungle  fever,  will  be  as  1  to  10,000.    That  in- 


visible winged  dragon  is  much  more  formidable  than  any  creep* 
ing  monster. 

Believe  me,  my  dear  Sir, 
Yours  faithfully, 

THO&  K.  CHAKBBB8. 
R.  Temple,  Esq,,  Ac,  Ac. 

I  quite  agree  with  Dr.  Chambers  in  thinking  that  the 
experiment  whidi  we  tried  the  other  day  was  inconclu- 
sive, and  that  even  several  experiments  might  be  so ;  but  it 
must  be  admitted  that  it  is  by  ex|)eriment8  alone  that  we 
can  arrive  at  facts.  We  a  re  desirous  of  ascertaining  whether 
there  is  any  ground  for  the  supposition,  so  generally  en- 
tertained, that  the  snake-root  is  a  remedy  for  snake- 
bites. We  can  onlv  do  that  by  making  experimenta 
upon  animals  which  nave  been  subjected  to  Uie  envenomed 
tooth  of  those  reptiles,  and  the  meana  within  our  reach 
are  extremely  limited.  It  will  not  be  denied  that  such 
experiments  should  be  confined  to  animals  in  a  healthy 
state ;  for,  if  tried  upon  condemned  cattle,  either  on 
account  of  disease,  or  old  age,  it  would  be  impossible  to 
say,  if  the  creature  died,  whether  death  was  the  result  of 
the  disorder,  or  of  the  poison.  We  are  then  compelled 
to  have  recourse  to  rabbits,  Guinea  pigs,  dogs,  cat«,  "  rata 
and  mice  and  such  small  deer,"  in  order  to  try  the  effi- 
cacy of  the  real,  or  imaginary  remedy.  It  would  be  a 
hopel  ess  request  to  ask  for  a  *fine  healthy  racehorse,  or 
hunter,  or  even  a  respectable  cob,  from  Tattersall's ;  and  I 
fear  that  our  country  friends  would  have  a  strong  objeo- 
tion  to  "linding  us  the  loan"  of  their  milch  cows  and 
pigs.  It  might,  however,  be  a  matter  for  consideration 
whether  a  few  ticket-of-leave  men,  and  others  of  that 
genus,  might  not  in  this  way  be  made  subservient  to 
science  and  the  welfare  of  man.  I  merely  suggest 
this  as  a  hint,  which,  as  ^rliament  will  ere  long 
reassemble,  I  have  no  doubt  will  be  acted  upon. 

Dr.  Chambers  is  of  opinion  that  the  experiments  must 
be  inconclusive,  whether  they  be  successful  or  not.  First, 
if  the  rabbit  dies,  there  may  be  a  fallacy.  (A.)  <*  In  the 
possibility  of  the  antidote  being  itself  a  poison  to  the 
animal."  It  is  very  difficult  to  say  what  is,  and  what  is 
not,  a  poison.  Almost  every  plant  may  be  said  to  be 
poisonous,  if  a  sufficient  quantity  be  taken.  In  this  sense, 
probablv,  a  strong  dose  of  the  tincture  of  the  snake-root 
might  be  poisonous  to  the  rabbit,  inasmuch  as  it  is  a 
powerful  stimiQant.  In  the  ordinary  acceptation  of  the 
term,  I  do  not  think  that  the  herb  would  be  poisonous  to 
a  rabbit,  or  any  other  animal .  It  ^rows  wild  in  the  woods, 
and  every  animal.  Urge  and  small,  has  ready  access  to  iU 
I  have  heard  it  stated  by  intelligent  and  observant  men, 
who  had  long  bten  companions  of  nature  in  her  wildest 
forms,  that  if  the  snake-root,  or  guaco  were  very  abun- 
dant in  any  place,  that  circumstance  amounted  to  a  notice 
of  "  beware  of  the  snakes ; "  for  most  assuredly  in  that 
favoured  spot  those  ancient  enemies  of  the  human  race, 
like  the  merchants  on  the  Rialto, "  most  did  congregate." 
If  this  be  true — and  I  must  admit  that  it  sounds  vexy 
romantic — it  would  seem  that  nature,  whilst  she  sent 
the  poison,  beneficently  placed  the  antidote  near  at  hand. 
There  are  certain  birds  in  Central  America  which  feed 
upon  snakes  and  lizards,  without  being  at  all  particular 
wnether  they  are  poisonous  or  not.  These  birds  are  fre- 
quently observed  to  partake  of  the  leaves  and  bark  of  the 
guaco.  Does  the  instinct  of  these  animal£ — a  quality  in 
the  inferior  orders  of  the  creation  so  much  superior  for 
self-preservation,  to  human  reason — direct  them  to  this 
plant  as  a  remedy  for  the  poison  of  the  snakes  which  they 
may  swallow?   It  is  not  a  violent  presumption. 

(B).  "  In  the  small  size  of  the  aninuu  selected  not 
giving  sufficient  natural  reaction."  That  is  unquestion- 
ably a  difficulty  which  we  have  to  contend  against.  But 
although,  from  that  circumstance,  a  failure  in  pro- 
ducing a  cure  would  not  be  a  fact  conclusive  against  the 
supposed  remedy,  one  suooessAil  experiment  would  be  veiy 
powerful  evidence  in  its  favour. 

"  (C.)  In  its  powers  of  vomiting  up  the  nauseous 
drug."      If  the   stomach  of  the   animal    did  reject 
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the  tincture,  or  infusion,  that  fact  ^ould,  of  course, 
be  observed,    and  the  dose   might   be   repeated.     In 
the  case   of  the   rabbit   on   which   we  experimented 
a  few    days  ago,  I  certainly  thought  that  the   fluid 
which  proceeded  from  it,  after  it  was  put  into  the  snake's 
den,  came  from  the  stomach,  and  that  it  was  the  infusion 
which  had  been  previously  administered  to  it.    After 
the  rabbit  had  been  bitten,  very  little,  if  any,  of  the 
infusion  which  was  given  to  it  went,  down  its  throat. 
Pr.  Chambers  thinks,  on  the  other  hand,  that,  supposing 
« after  taking  the  antidote  and  being  bitten,  the  rabbit  re- 
covers, or  does  not  sufier,  that  a  fallacy  may  exist." 
This  is.  no  doubt,  true ;  but  still,  I  think,  the  question 
would  be  decided  by  a  number  of  experiments.    If  the 
skin  of  an  animal  like  that  of  the  pig,  or  the  rhinoceros, 
or  the  armadillo,  is  so  thick  that  the  tooth  of  a  snake 
would  not  penetrate  to  the  blood-vessels,  there  is  no 
question  that  a  bite  would  be  harmless,  for  the  poison, 
to  take  effect,  must  come  in  contact  with  the  blood.    In 
Bucha  case,  therefore,  if  the  tincture  were  administered, 
the  non-d^nng  of  the  animal  would  be  productive  of  a 
fallacy,  if  it  led  to  the  belief  that  iU  life  had  been  pre- 
served by  the  drug.    Again,  it  is  not  difficult  to  believe 
that  the  most  poisonous  snake  may  not  at  all  times  be 
able  to  inflict  a  deadly  wound.    But  this  may  be  ac- 
counted for.      It  is  an  ascertained  fact  that  the  poison  of 
the  snake  is  deposited  in  a  small  sac,  which  is  placed  at  the 
root  of  a  moveable  fang  situated  in  the  upper  jaw,  immedi- 
ately under  the  eye.  This  fang  is  hollow,  and  when  it  is 
pressed  down  upon  the  sac  the  poison  is  ejected  from  the 
point.^   If  a  snake,  under  excessive  irritation,  has  bitten 
anything  savagely,  it  is  not  unreasonable  to  suppose  that 
it  may  have  parted  with  the  whole  of  its  valuable  stock 
on  hand,  and  that  time  may  be  required  to  produce  that 
peculiar  combination  of  animal  juices  which  constitutes 
the  poison,  and  to  re-supply  the  reservoir  with  the  fatal 
'fluid.    If,  then,  a  snake  were  to  bite  any  animal  before 
its  malevolent  mechanism  had  produced  a  fresh  supply 
for  the  market,  it  is  probable  that  the  injury  inflicted 
would  not  be  more  serious  than  an  ordinary  wound.  In 
trying  an  experiment  with  a  venomous  snake,  care  should 
therefore  be  taken  that  it  should  not  bite  anything  for  a 
considerable  time  ijreviously.    What  are  the"  constituent 
parts  of  snake  poison?    In  this  scientific   age,  when 
analytical  chemists  so  very  much  agree  as  to  the  nature 
and  effect  of  all  poisons,  especially  those  which,  like 
that  of  the  snake,  produce  "  convultiona  with  tetanic  com- 
plicalioru"  wny  does  not  some  person  anidyse  this  deadly 
product  of  the  animal  world,  for  the  purpose  of  discover- 
ing a  decisive  antidote?   Dr.  Chambers  asks  whether  a 
person  once  bitten  is  liable  to  be  again  infected,  which 
inquiry  is  suggested  by  the  fact  that  persons  much  bitten 
by  fleas,  &c.,  suffer  less  inflammation  than  those  who 
are  not  inured  to  it.    My  experience  in  such  matters  does 
not  enable  me  to  support  that  theory.    I  have  had  much 
practical  knowledge  of  bites  of  all  kinds— mosquitoes, 
sand-flies,  doctor  flies,  centipedes,  cockroaches — and  I 
must  confess  that  I  never  could  get  used  to  them.    It 
is  a  singular  thing  that  the  negroes,  who  are  said  to  have 
an  additional  cuticle,  and  whose  bodies  are  constantly 
exposed  to  every  species  of  attack,    feel  much  more 
acutely  than  Europeans   the  bites  of  mosquitoes  and 
sand-flies.    I  have  witnessed  100- or  150  black  soldiers 
at  parade  on  a  calm,  hot,  cloudy  morning,  when  the 
mosquitoes  and  the  sand-flies  have  vied  with  each  other 
in  tormenting   sinful  man.     liothing  could    be  more 
grotesque  and  ridiculous  than  the  actions  of  those  sooty 
warriors.    First  they  would  clap  the  backs  of  their  1  lands, 
then  slap  their  faces,  and  then,  at  the  moment  they  were 
commanded  to  present  and  make  ready,    drop   their 
muskets  on  the  ground,  and  tear  the  flesh  off  their 
calves  and  ancles.    I  do  not  think  that  human  nature 
can  get  reconciled  to  bites.    As  to  the  effect  produced 
upon  different  persons,  that,  no  doubt,  will  mucn  depend 
upon  the  state  of  the  blood  and  the  general  condition 
of  the  body.    I  knew  a  person  who,  being  bitten  by  a 


snake,  died  within  an  hour — ^he  was  a  confirmed  drunkard. 
In  a  healthy  person  the  venom  would  be  much  slower  in 
its  operation.  Very  much  also  will  depend  upon  tho 
part  which  is  bitten.  A  wound  inflicted  on  theande,  or 
the  calf  of  the  leg,  will  not  be  so  rapid  in  its  effects  as  one 
on  the  thigh,  or  the  throat.  Dr.  Chambers  advises  per- 
sons who  are  called  by  their  duties  to  be  much  in  places 
which  are  infested  by  snakes  to  wear  thick,  high  boots, 
and  hedgers'  gloves.  This  would,  undoubtedly,  be  & 
very  wise  precaution.  But  a  thick  leather  boot  will  not 
always  protect  a  person  from  the  bite  of  a  snake.  A  very 
singular  example  of  this  was  related  to  me.  A  man 
wearing  a  pair  of  stout  boots,  which  came  up  to  the 
knees,  shouldered  his  axe  one  fine  morning,  and  pro- 
ceeded to  the  forest  to  cut  wood.  After  he  had  aimed  a  few- 
strokes,  a  snake,  not  approving  of  his  proceedings,  bit  him 
in  the  calf  of  the  leg.  Our  woodman,  however,  thinking 
that  his  boot  had  sufficiently  protected  him,  laughed  at 
the  snake,  and  went  on  with  his  work.  But  after  a  little 
time  a  feeling  of  sickness  and  stupor  came  over  him,  and 
he  thought  it  advisable  to  wend  his  way  home,  which, 
ho  did,  and  died  in  about  an  hour  after  he  had  got  there. 
The  boots — ^they  were  capital  boots — were  sold.  The 
fortunate  possessor,  as  he  thought  himself,  carried  them 
home,  and  then  put  them  on  to  see  if  they  would  fit.  In 
a  few  hours  he  was  a  corpse.  This  was  considered  very- 
strange — some  thought  it  was  apoplexy,  some  paralysis, 
and  some  thought  it  was  an  affection  of  the  heart— but 
nobody  thought  of  suspecting  the  boots.  In  a  short  time 
they  again  hkd  an  owner.  It  will  scarcely  be  credited 
— ^mit  it  is  a  fact — this  man  died  also.  At  length  the 
boots  were  examined — what  caused  the  investigation  I 
do  not  know,  but  I  suppose  the  fell  Atropos  thought 
^e  had  done  enough  mischief  with  a  pair  of  boots^^ 
and  in  one  of  them  was  found  sticking  the  tooth  of  & 
snake,  in  such  a  manner  that  in  drawing  on  the  boot  the 
leg  must  inevitably  be  scratched  by  it.  But  mosquitoes 
even  will  bite  through  a  boot,  unless  it  be  very  thick 
indeed.  There  is  a  species  of  mosquito  called  the  striker 
— a  large,  greyish,  villainous-looking  monster — against 
which  scarcely  any  clothing  is  a  protection. 

Dr.  Chambers  is  doubtful  whether  the  "  true  gnaco  " 
and  the  "  false  guaco  " — the  plant  with  which  we  experi- 
mented, are  different  plants.  They  are  certainly  very 
different  indeed,  although  the  one  which  we  used 
would  be  called  guaco  by  most  of  the  natives  in  Central 
America.  I  shaU  give  you  a  very  particular  account  of 
the  real  guaco  in  a  short  time,  and  state  a  number  of 
cases  to  prove  its  title  to  be  considered  a  remedy  for 
snake  bites.  In  the  meantime,  I  think  it  w^ill  be  very 
desirable  to  try  some  more  experiments  with  the  "  snake 
root,"  and,  if  we  arrive  at  the  conclusion  that  it  is  worth- 
less, to  cause  that  fact  to  be  disseminated  as  widely  as 
possibly  in  Honduras  and  Central  America,  in  order  that 
no  unfortunate  recipient  of  snake  venom  may  lose 
valuable  time  by  indulging  in  delusive  hopes  that  it  will 
prolong  his  existence. 

There  is  much  food  for  thought  in  the  interesting 
letter  of  Dr.  Clumbers;  and  the  observations  which  I 
liave  made  are  not  intended  to  express  any  difference  of 
opinion  from  him,  but  to  promote  discussion  upon  a 
matter  of  paramount  importance  to  all  those  whose 
destiny  leads  them  to  pass  much  of  their  time  amongst 
the  jungles  of  India,  or  the  dense  forests  of  Central 
America.  I  am,  &c, 

R.  TEMPLE. 

December  2, 1866. 


I^mu'iatafi  of  Institstions. 


HrpDEBSFiELn. — The  annual  distribution  of  prizes  in 
connection  with  this  Institution  took  place  at  the  Philo- 
sophical Hall,  on  Wednesday  evening,  the  26th  ult., 
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under  the  preddency  of  Lord  Goderich.  Frizes  were 
^Ten  by  hiB  Royal  Highness  Prince  Albert,  by  Lord 
Goderich,  by  H.  Tindal  Atkinson,  and  other  gentlemen. 
Amongst  the  gentlemen  present  were,  Viscount  Ooderich, 
ILP.,  the  Right  Hon.  Sir  John  Pakington,  Bart,  M.P., 
the  Rev.  Dr.  Booth,  F.R.S.,  from  the  Society  of  Arts, 
Edward  Baines,  £lsq.,  president  of  the  Yorkshire  Union, 
John  Hope  Shaw,  Esq.,  president  of  the  Leeds  Philoso- 

gdcal  Society,  Edmund  Eastwood,  Esq.,  president  of  the 
oddersfield  Mechanics'  Institution,  &q,    Mr.  F.  Curzon, 
ihe  secretary,  read  the  report.    The  distribution  of  prizes 
thee  took  place ;  after  which  the  meeting  was  addressed 
by  Lord  G(oderich,  who  said  he  was  sure  the  many  gentle- 
men of  eminence  and  distinction  present  could  not  have 
contemplated  the  scene  before  them  without  a  feeling  of 
hope  for  the  future  of  a  district  that  could  bring  together 
between  700  and  800  students  such  as  those  before  them, 
ind  which  could  show  some  who  had  displayed  considerable 
attainments.  The  distinguishing  feature  of  the  Hudders- 
field  Institute  was  its  dasses.    They  heard  in  these  davs, 
and  heard  most  truly,  of  the  worthlessness  of  testimonials ; 
but  those  members  of  this  Institution  who  had  just 
received  prizes  had  received  a  testimonial  which  could 
not  be  disputed ;  and  he  could  not  doubt  that  those  in 
this  district  who  had  to  en^ge  the  services  of  such 
persons  would  be  inclined  to  give  great  weight  and  effect 
to  a  candidate  for  employment  wno  was  the  holder  of 
one  of  these  prizes.    On  a  recent  occasion,  when  the 
Sodetj  of  Arts  established  their  examinations, .  they 
sent  circulars  to  the  large  employers  of  labour  through- 
out the  country,  asking  whether  they  would  be  r^uiy 
to  give  weight  to  the  certificates  that  might  be  awardea 
1^  the  Society,  and  they  received  to  that  invitation  a 
most  complete  response.    Now,  what  was  done  by  them 
OD  a  large  scale  tluroughout  the  country  would,  he  was 
convinced,  be  done  on   a    smaller  scale   within  that 
district.     Most  of  them  were  aware  that  in  the  course  of 
next  year  it  was  the  intention  of  the  Society  of  Arts  to 
hcdd  in  that  town  their  annual  examination  of  the  mem- 
bers of  Mechanics'  Institutions  in  the  North  of  England, 
for  the  purpose  of  awarding  their  valuable  certificates. 
They  would  then  have  to  compete  with  other  students 
from  the  Mechanics'  Institutes  of  Yorkshire  and  Lui- 
cashire,  and  to  maintain  notonl^  their  own  position,  but 
that  of  their  Mechanics   Institution,  to  diow  to  the 
Society  of  Arts  they  had  been  right  in  selecting  Hud- 
dersfield  as  the  place  at  which  their  examination  was 
to  be  held.    The  gentlemen  who  had  consented  to  act  as 
examiners  to  the  Society  of  Arts  were  men  of  the  greatest 
distinction  and  ability  in  the  various  branches  of  know- 
ledge to  which  they  had  devoted  themselves.    His  lord- 
ship concluded  by  speaking  of  the  debt  of  g^titude  they 
owed  to  those  who  had  acted  as  voluntary  teachers. 
The  Huddersfield  Mechanics'  Institution  was  engaged  in 
the  great  work  of  popular  education ;  and  when  they  saw 
Rich  zeal,  such  attention,  and  such  results,  he,for  one,  felt 
it  impossible  to  despair,  that  in  "a  good  time  coming,"  that 
work  would  be  accomplished;  and  that  the  highest  aspira- 
tions and  hopes  of  those  who  had  permitted  themselves 
to  look  foward  hopefully  to  the  future  would  not  be  dis- 
appointed, so  long  as  men  were  found  to  study  in  the 
sfnrit  which  marked  the  students  of  that  Institution,  and 
to  teach  in  that  yet  nobler  spirit  which  actuated  its  teachers. 
The  Rev.  Dr.  Booth  pit>p08ed  the  first  resolution,  which 
was  in  favour  of  the  introduction  of  the  principle  of  edu- 
cation into  the  sjrstem  of  instruction  at  Mechanics'  Insti- 
tutions.    He  had  so  recently,  and  on  more  than  one 
occasion ,  placed  before  the  public  his  views  on  educational 
matters,  that  he  would  detain  them  only  by  a  very  few 
brief  observations.    That  the  education  question  was  the 
molt  important  social  problem  which  awaits  solution,  did 
not  admit  of  a  doubt.    It  lay  at  the  very  root  of  every 
social  reform.     The  great  point  of  discusmon  at  the 
present  time  was  this,  whether  education  should  be  mo- 
moied  by  efforts  which  are  purely  spontaneous  and  volun- 
iaiy,  and    therefore  uncertain,  or  whether  the  whole 


country  should  be  caUed  on  to  make  an  united  effort  to 
establish  a  national  system.  Somehow  it  was  taken  for 
granted  that,  having  levied  a  rate,  and  nominated 
the  managing  committee,  and  built  the  schoolhouse, 
and  providfed  aooaratus,  and  engaged  the  master,  all 
which  can  possibly  be  required  is  accomplished,  and  ihe 
education  of  the  children  of  the  neighbourhood  was  thus 
secured.  But  what  if  the  children  would  not  come  to 
the  school,  or  would  leave  it  again  before  they  had  ac- 
quired a  smattering  of  the  rudiments  of  the  commonest 
elementary  knowledge ;  how  was  this  state  of  things  to  be 
provided  against?  This  was  no  far-fetched  anticipation 
or  doubtfiu  apprehension.  It  was  realised  in  all  the 
yearly  reports  of  her  Majesty's  Inspectors  of  Schools.  It 
was  the  universal  complaint  that  the  children  of  the 
poor  left  school  earlier  every  succeeding  year.  That  as 
the  quality  of  the  education  is  improved,  the  time  given 
to  school  by  the  children  is  shortened,  so  that  the  final 
result  is  a  deterioration  rather  than  an  improvement.  They 
might  depend  upon  it,  they  would  not  sennbly  raise  the 
standard  of  education  until  they  created  a  demand  for  it. 
Let  the  Qovemment  of  the  countiy  make  intelligence 
and  industry  the  i^ssports  to  employment,  not  pnvate 
interest  or  family  influence.  Let  the  sreat  public  com- 
panies, the  great  employers  of  labour,  look  only  to  the 
fitness  of  the  candidates  for  employment,  and  then  they 
would  see  a  very  different  state  of  things.  Whether 
they  would  have  a  state  system  of  education,  or  a  volun- 
tary scheme,  was  a  matter  of  very  insignificant  import- 
ance, compared  with  this, — ^whether  the  country  at  large, 
not  merely  the  Government,  but  the  other  great  em- 
ployers of  labour  as  well,  shall  insist  upon  education  as 
a  necessary  passport  to  every  but  the  lowest  and  least  re- 
munerative employment.  The  schools  they  had  at  present 
were  only  half-fiUed.  But  if  by  any  means  they  could 
make  instruction  a  necessary,  somewhat  like  meat,  drink, 
or  clothing,  people  would  endeavour  to  procure  it. 
Education,  though  essential,  was  not  a  pressing  want,  and 
like  religion,  but  too  many  were  contented  to  live  wi^ont 
it.  They  should  create  a  demand  for  education,  and 
the  supply  was  sure  to  follow.  Let  them  promote  only 
those  who  are  well  instructed,  or  who  have  instructed 
themselves,  and  a  supply  of  the  right  men  for  the  right 
places  would  not  fail  them.  John  Hope  Shaw,  Esq., 
seconded  the  motion.  The  next  resolution,  which  spoice 
of  the  advantages  of  classes,  was  proposed  by  Sir  John 
Pakington,  who  said  he  rejoiced  in  the  practical  proof  of 
their  success  which  had  been  shown  that  evening.  He 
considered  the  Yorkshire  Union  of  Mechanics'  Institutes 
an  honour  to  the  country,  and  he  was  glad  of  the  oppor- 
tunity of  expressing  his  high  respect  for  Mr.  Baines,  the 
President  of  that  Union.  W.  Wilians,  Esq.,  seconded  the 
motion,  and  said  he  should  be  happy  to  contribute  a  prize 
next  year.  The  next  resolution  was  proposed  by  Edward 
Baines,  Esq.,  and  was  to  the  effect  **  That  the  measure 
proposed  by  the  Society  of  Arts  to  hold  annmd  examina- 
tions of  students  of  Mechanics'  and  similar  Institutions, 
and  to  give  prizes  and  certificates  for  proficiency,  which 
has  received  the  approval  of  a  large  number  of  employers 
throughout  the  kingdom  by  the  declaration  of  these  that 
they  will  attach  respect  to  such  certificates,  is  an  import- 
ant and  valuable  means  of  extending  and  improving  the 
education  of  the  people,  as  it  will  constitute  an  efficient 
practical  stimulus  to  study  on  the  part  of  members  of 
these  Institutions."  He  (Mr.  Baines)  could  remember  when 
there  was  no  Mechanics'  Institute  in  Huddersfield. 
They  then  met  in  small  numbers  in  the  ill-lighted  Lan- 
casterian  school ;  and  at  that  time  it  was  impossible  for 
him  to  look  forward  to  such  a  scene  as  had  been  witnessed 
that  evening.  The  speaker  next  adverted  to  the  forth- 
coming examination  of  the  Society  of  Arts  in  June 
next.  He  looked  upon  the  proceedings  of  ihe  pre- 
sent evening  as  a  rehearsal  of  those  that  would 
take  place  next  year ;  and  he  advised  the  members  still 
to  work  on,  as  on  that  occasion  they  would  have  Leeds, 
Bradford,  Sheffield,  and  Ms^^chester,  as  well  as  oUiers 
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from  Yorkshire  and  Lancashire  to  compete  with.  With 
reference  to  the  prize  fmid,  at  least  there  would  be  £500 
to  distribute  in  prizes ;  but  in  Yorkshire  they  ought  to 
do  more  than  this ;  and  he  sincerely  hoped  the  gentiy 
would  send  in  subscriptions,  and  show  that  they  felt  an 
interest  in  the  education  of  the  people.  Where  such 
4i  state  of  things  existed,  there  must  be  a  greater 
amount  of  moral  excellence,  and  they  would  thereby 
raise  the  whole  moral  status  of  society.  The  reso- 
lution was  seconded  by  James  Hanson,  Esq.  John 
Brooke,  £sq.,  moved  a  vote  of  thanks  to  the  donors 
of  prizes,  which  was  seconded  by  Emanuel  Eastwood, 
Esq.,  president  of  the  Institution.  A  similar  vote 
was  proposed  to  the  examiners  by  Joseph  Rothery, 
Esq.,  and  was  seconded  by  Mr.  Marriott.  A  vote  of 
thanks  to  the  chairman  was  proposed  and  seconded  by 
Joseph  Batley,  Esq.,  and  Dr.  Cameron,  and  after  being 
responded  to  by  Lord  Goderich,  the  peeting  separated. 
The  annual  toirie  was  held  on  the  following  evening,  and 
was  well  and  numerously  attended.  Lord  Goderich  again 
presided,  and  the  assembly  was  addressed  by  Sir  Robert 
Peel,  Major-General  Windham,  Edward  Akroyd,  Esq., 
the  Rev.  S.  Holmes,  T.  P.  Crosland,  Esq.,  Sir  William 
Hilner,  Bart.,  H.  W.  Wickham,  Esq.,  M.P.,  as  well  as 
by  most  of  the  speakers  of  the  preceding  evening. 


» 

Mr.  Obadwick's  rq)ly  to  Mr.  Bridget  Adams*  pi^er  on  **  Men 
aad  Ma&uikctQres'*  has  been  receiyea,  and  pubfication  is  deferred 
for  want  of  space. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Hon.  London  Inf  t,  1.    Prof.  Odllng  •*  pn  Organic  Ghemlitiy.'* 

Googntphlcal,  S|.  I.  Mr.  J.  8.  Wil«m,  **Eztnots  fhnn  a 
Joornai  of  the  Korth  Anatzmliaa  Expedition."  IL  Mr. 
W.  K.  Loftas,  **  On  the  Determination  of  tbe  Birer 
•  EnUeiu*  of  the  Greek  Historians.** 
TuiB.  Sno-Eigrptiaa,  7|.  Ber.  Dr.  Hewlett,  **  On  the  BotanT  of 
Egypt,  M  iilnstrated  in  the  nndent  Scolptnree  and  Paint- 
ings.** 

CiTil  Engineer!,  8.  Mr.  W.  Bell,  ••  On  the  Laws  of  the 
Strength  of  Wroaght  end  Cast  Iren.** 

Med.  and  Chirurg.,  s^. 

Zoological,  9. 
WxD.  Literaiy  Fund,  3. 

London  Inst.,  3.  Prof.  Bymer  Jones,  **  On  VlTaria  and 
their  Inhabitants.** 

Be^  Soc.  Literature,  41. 

Society  of  Arts,  8.  Mr.  W.  Fothergill  Cooke,  "  On  the 
Utilization  of  the  Sewage  of  Towns  bj  the  Deodorizing 
Process  estabUshcd  at  Leicester,  and  the  Economical  Ap- 
plication of  it  to  the  Metropolis.'* 

Graphic,  b. 

Microscopical,  8. 

Ethnological,  8|. 

Ardueological  Assoeiatlon,  SA. 
TBUBS.  PhUosopiacal  Club,  6|. 

London  Intdtution,  7.  Dr.  B.  E.  Grant,  **0n  the  Natund 
History  of  Extinct  Aninuls.** 

Antiquaries,  8. 

Bojal,8«. 
Tuu    Astronomical,  8. 

Sat,   London  Institution,  3.     Mr.  T.  A.  Malone, "  On  Experi- 
mental Physics,  chiefly  in  Belation  to  Chemistiy.** 

Boyal  Botanic,  3|. 

Medical,  8. 


PATENT  LAW  AMENDMENT  ACT. 

1PPUCATI0X8  FOR  PATKMT8  AND  PHOTBCTIOX  ALLOWXO. 

IFrom  Gazette,  yovember  2Sth,  1856.] 
Vattd  ISa  October,  18Ae. 
3406.  George  GuUlaume,  Southampton— An  apparatus  for  obtaining 

motive  power  by  means  of  water  or  other  fluid. 
•  Dated  SUt  October,  1866. 

2S6&  BeiUemtn  GoodfUlow,  Hyde,  Cheahire^Certain  improrements 
in  the  eonstmction  of  steam-boilers,  and  in  the  mode  of  sup- 
porting steam-boUen  on  their  seatlngs. 
Dated  \Wt  November,  ltA9, 
3666.  John  Patterson,  Bererley,  York-^lnproTements  in  apparatus 
Ibr  churning,  which  apparatus  is  also  applicable  to  the  wash- 
ing of  roots  and  other  substances. 


2660. 
2663. 

2664. 
2666. 

2668. 

2670. 

2672. 

2674. 
2676. 


2678. 
2680. 


2662. 

2683. 

2684. 
2686. 
2686. 
2687. 

2688. 
2689. 
2690. 


George  Islington  Bache,  Glasgow— Improrements  in  lamps  and 

apparatus  for  affording  or  supplying  artificial  light. 
Joseph  Ecdes,  Blackburn— Imptoremento  in  OBachineiy  fbr 

making  bricka,  tilfes,  pipes,  and  other  articles  made  of  plastic 

materials. 
WlUlam  Henry  Balmain,  and  Thomaa  Colby,  Saint  Helen's, 

Lancashire— ImproTed  means  of  ntnding  Tarions  substances. 
James  Apperly,  and  William  Clissold,  Dudbiidge,  Gloucester- 

shire— Improved  apparatus  tar  condensing  wool,  cotton,  and 

other  fibrous  snbstanoca. 
Bichard  Archibald  Brooman,  166,  Fleet-street— Improtementa 

in  the  preparaticm  of  fibres  for  spinning,  and  in  machinery 

employed  therein.    (A  communication.) 
FVank  James  Wilson  Peckman,  Puekerldge,  Herts,  and  Charlea 

Frederick  Pike,  Oxfbrd-street— An  aimed  glore  or  coverinf 

for  the  thumb  and  flngws. 

Dated  131*  November^  1856. 
John  Henry  Johnson,  47,  Llncoln's-inn-fleld»— Imptorements 

in  machineiy  or  apparatus  fbr  cutting  and  fblding  paper.  (A 

communication.) 
Charles  Wastell  DLxey,  3,  New  Bond-street— Improvements  in 

double  opera  glasses,  and  other  glasses  of  a  similar  nature. 
Thomas  Stephen  Holt,  Manchester,  and  Edward  Eamshaw  and 

James  Barlow,  Bochdale— Improvements  in  certain  parte  of 

steam-engines,  steam-boilers,  and  apparatus  connected  there- 
with. 
Thomas  Earp,  Kewark-on-Trent— A  tap  Ibr  measuring  liqnlda. 
John  Kinnlbotch,  Benflrew,  N.B.— Improvements  in  monWing 

or  shaping  metals. 

Dated  l^ik  Ifovember,  1666. 
Peter  Armand  le   Comte   de  Fontainemorean,  39.  Bve   do 

l*Echiquier,  Paris— An  Improved  method  of  Ibrming  letters 

and  other  devices  on  metallic  suHhoes.    (A  oommunioation.) 
Joseph  Hacking,  Bury,  Lancashiro— Certain  improvements  in 

machineiy  for  dressing,  polbhlng,  and  finishing  threads  and 

yams. 
Thomas  Beatt  Sharp,  aad  Joseph  Anthony  Collet,  Mancheeter 

Certain  improvements  in  locomotive  steam-engbies. 
Adolphe  Emanuel  Uuart,  Southampton,  Surrey — An  improred 

toy  for  the  use  of  children. 
Biohard  Emexy,  6,  King-street,  St.  James's-square— Improve-^ 

mento  in  springs  for  carriages  and  other  vehicles. 
Bichard  Emery,  6,  King-street,  St.  JamesViquare— Improve- 
ments In  the  construction  of  axles  and  boxes  of  carriages  tor 

common  roada. 
John  Bock  Day,  and  Thomas  Batter,  Blnningham— A  new  or 

improved  metallic  tile  for  roofing  or  covering  buildings. 
Edward  Money,  14,  SL  James*s-squaxe— An  improved  artlfldal 

manure. 
Jean  Baptiste  Hen,  16,  Boo  St.  Laiare,  Parla— Itoprovenkenti 

in  preserving  animal  and  vegetable  substances  suitable  ibr 

fixxL    (A  communication.) 


WEEKLY  LIST  OF  PATENTS  SEALED. 


1283. 

1299. 

1301. 
1305. 

1330. 
1331. 
1333. 
1349. 
1380. 
1386. 
1438. 
1489. 
1616. 
1660. 
1058. 

1973. 
2120. 
2134. 
2161. 
2184. 
2223. 
2249. 


November  28CA. 

Fred.  Luke  Stott,  Thomas 

Bclward,  and  J.  Flndlow. 
Gusuvus  Gidleyand  Wm. 

Christopher^ 
Bennett  Johns  Heywood. 
Victor  Jean  Baptiste  Mau- 

ban. 
Edward  Hatton. 
Duncan  Morrison. 
Duncan  Morrison. 
James  Somerville. 
Armand  Eugene  Prenx. 
John  Henry  Johnson. 
Charles  CM'ord. 
Charles  Durand  Gardissal. 
John  Henry  Johnson. 
Joseph  Henry  Van  Uengel. 
Jean     Louis    Lucas    and 

Albert  de  Briges. 
James  Wadsworth. 
William  Henry  Forster. 
John  Talbot  Pitman. 
Alfred  Vincent  Newton. 
Thomas  Callender  Hinde. 
John  Morrison. 
Arthur  Albright. 


1303. 
1314. 
1316. 

1334. 
1341. 
1360. 
1377. 
1388. 
1426. 
1426. 

1440. 
1476. 

1560. 
1698. 
1608. 
1680. 
Ib37. 
2163. 
2214. 

2251. 

2282. 
2382. 


December  2md» 

Auguste  Cadet. 

George  Josiah  Mackelcan. 

Edwin  Heywood  and  Tho- 
mas Ogden  Dixon. 

John  Christophers. 

Andrew  Edmund  Brae. 

Siunuel  Dyer. 

Carlo  Pietroul. 

AlA^d  Vincent  Kewton. 

Heniy  Holland. 

John  Sadler,  Josiah  Green, 
and  Thomas  Davis. 

Caleb  Perry  ttharpley. 

IsaacAtkin  ami  Mannadnke 
Miller. 

William  Hickling  Burnett. 

Henry  BoUmann  Condy. 

Alfred  Vincent  Newton. 

Charles  Barlow. 

Thomas  Bamabus  Daft 

Robert  Walker,  Jun. 

John  Boberts  and  JaBBMC 
Beech. 

John  James  RusseU  and 
Joseph  Bennett  HowcU. 

GeorgeTo  mlinsonBousfleld 

Timothy  Gilbert. 


PlTBSTS  OH  WBICn  THE  TBIBD  YXAJl*8  STAMP  DUTT  HAS  BSKM  PAUK 


Kovember  24«*. 
2758.  Georges    Ed.    Gszagnaire. 

Hovember  26tA. 
2762.  Louis  Cornides. 

Kovember  26/A. 
2771.  John  Carter  Ilanuden. 
2778.  Auguste  EdouanlLoradonx 

.  Bellibrd. 
2783.  Peter  Armand  le  Comte  de 

Fontaine-morcau. 
2804.  Alexander  Brown. 


November  VI  tk, 
2772.  Alexander  Maoomio. 

Not^mber  281*. 
2768.  John  Patterson. 

November  29/A. 
2784.  £d«-ard  Keating  Davis, 
2798.  John  Henry  Johnson. 
2810.  Samuel  C  Lister. 
2820.  bqnier  Chevin. 
2861.  Joseph  Bobinson. 
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FRIDAY,  DECEMBER  12.  1856. 


FOURTH  ORDINARY  MEETING. 
Wedkbbbat,  Deo.  10,  1856. 

The  Fourth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Seasion  was  held  on  Wed- 
nesday, the  10th  inst.,  Dr.  Lyon  Playfair,  C.R, 
F.R.S.,  in  the  chair. 

The  following  Candidates  were  halloted  for, 
and  duly  elected  memhers  of  the  Society : — 


Chowne,  William  D.,  M.D. 
Critchett,  George 
Dove,  William 
£a«8ie,  William 
Gill,  Robert 
Hoore,  William 


Pope,  William  Agnew 
Sharp,  Joseph  Budwor^ 
Shute,  T.  li. 
Squier,  £.  Geoive 
ThriDg,  Edward 


The  following  Schools  have  heen  taken  into 

Union  since  the  last  announcement : — 

Clarendon  House  School  (Lambeth). 
leg's  House  Academy  (Wakefield). 

A  transparent  glass  ventilator,  and  specimens 
of  glasing  in  painted  glass,  ohviating  the  neces- 
gity  of  a  large  proportion  of  the  lead  joints  at  pre- 
sent used,  were  exhibited  by  Mr.  W.  Cooper. 

The  Paper  read  was : — 

ON  THE  UTILISATION  OF  THE  SEWAGE  OF 
TOWNS  BY  THE  DEODORISING  PROCESS 
ESTABLISHED  AT  LEICESTER,  AND  THE 
EOONOmCAL  APPLICATION  OF  IT  TO  THE 
METROPOLIS. 

By  Mb.  W.  Fothebgill  Cooke. 

1  am  to  have  the  honour  this  evening,  in  compliance 
-with  a  request  fh)m  the  Cooncil,  of  addressing  the  So- 
ciety on  the  important  sabject  of  the  utilisation  of  the 
iewage  of  our  larger  towns  for  agricultural  purposes. 
The  propOBition  indudes,  not  only  the  converting  of 
nttrifying  reftise  matter,  rich  in  the  food  of  yegetable 
Bfe,  to  a  useful  purpose,  but  also  the  purification  of  our 
streams,  and  the  improved  health  of  the  crowded  popula- 
tion of  our  streets. 

This  three-fold  good  may  be  attained  in  different 
ways — 1st.,  by  employing  the  sewage  as  it  passes  from 
the  town,  to  flood  or  water  the  land.  2nd.  By  separating 
diemically  and  mechanically  both  the  salts  dissolved 
and  solid  matter  suspended  in  the  sewage,  allowing  the 
putrified  water  to  flow  off  into  its  natural  channel-ueds, 
whilst  the  solid  residuum  is  prepared  iu  a  convenient 
form  for  agricultural  use. 

The  plan  of  irrigating  by  sewage  water  has  long  been 
in  operation  on  a  small  scale  at  Edinburgh  and  else- 
where, with  the  most  satisfactory  agricultural  results : 
and  the  deodorising  system  has,  so  far  as  its  sanitary  and 
manufacturing  results  are  concerned,  achieved  a  perfect 
snocess  at  Leicester. 

There  the  entire  sewage  of  a  population  of  65,000  has 
been  operated  upon  since  May,  1865,  to  the  present  day, 
and  6,000  tons  of  solid  matter  have  been  separated  from 
seven  or  eight  million  tons  of  sewage.  We  have,  then, 
in  both  caees,  practical  facts,  not  theoretical  schemes,  to 
deal  with,  Uit  the  commercial  question,  whether  the 
sewage  will  bear  the  cost  of  conve}*ance  and  distribution, 


and  the  solid  manure  the  cost  of  manufacture,  remains 
to  be  determined. 

It  is  my  intention  in  this  paper  to  consider  the  subject 
of  deodorising  sewage  with  especial  regard  to  the  drain- 
age (question  of  the  metropolis,  in  which  case  the  com- 
mercial value  of  the  solid  matter  is  of  minor  import- 
ance, provided  that  the  deodorising  system  ofiers  as  an 
equivalent  a  large  saving  of  capital  in  the  requisite 
works,  and  still  more  important  sanitary  advantages. 
But  I  hope  to  prove,  that  in  dealing  with  the  enormous 
amount  of  sewage  produced  in  this  metropolis,  it  is  by  a 
combination  of  the  fluid  and  solid  plans  that  the  most 
beneficial  results  will  be  arrived  at  both  to  town  and 
country. 

I  do  not,  however,  mean  to  shrink  from  discussing  the 
question  of  agricultural  value  in  the  deposit,  and  I  take 
this  early  opportunity  of  stating  my  belief  that  the  solid 
sewage  has  Hufficicnt  \'alue  as  a  manure  to  insure  a  sale 
at  a  price  which  will  cover  the  very  low  cost  of  produc- 
tion, and  in  due  order  I  will  state  facts  on  which  I  have 
formed  that  opinion. 

Having  mentioned  tliat  fluid  sewage  has  been  most 
advantageously  applied  to  land  (especially  meadow  land 
and  crops  of  Italian  rye  grass)  under  particular  circum- 
stances of  season  and  locality,  I  desire,  before  I  proceed 
to  describe  the  deodorising  s^^stem,  to  state  my  reasons 
for  thinking  that  no  method  yet  proposed  for  the  em- 
ployment of  unprepared  fluid  sewage  is  applicable  on  a 
large  scale  to  the  metropolitan  district,  and  then  in  due 
order,  I  shall  have  an  opix)rtunity  of  pointing  out  how 
the  objections  to  the  fluid  system  may  be  obviated,  by 
working  it  in  conjunction  with  deodorisation. 

The  supply  of  fluid  sewage  l)eing  constant,  it  should  be 
dealt  with  constantly;  it  cannot  le  accumulated  or  stored 
up.  But  the  fanner  cannot  constantly  employ  it.  He  can- 
not employ  it  where  his  ripening  crops  are  standing, 
nor  during  frosts — nor  will  he  desire  it  when  long  con- 
tinued rains  or  deep  snows  have  soddened  hisheavv  days. 
During  the  dry  winds  of  March,  and  after  tne  liay 
harvest  in  June,  he  will  gladly  take  a  full  supply ;  and 
again,  during  the  autumn  season  of  continued  drought 
and  with  bare  flelds,  all  the  fanners  of  the  district  would 
be  clamorous  for  a  portion  of  the  then  stinted  stream  of 
sewage,  shrunk  by  the  same  drought  below  its  average 
amount. 

The  sewage  of  the  metropolis  is  said  to  contain  some 
10,000  tons  of  ammonia,  a  quantity  which  would  suffice 
to  supply  with  ammonia  about  500  square  miles  of  land 
annually.  But  the  sewage  containing  that  quantity  of 
ammonia  wotdd  be  too  small  to  be  distributed  equally 
over  the  land ;  and,  practically,  one  square  mile  daily 
would  be  the  largest  surface  that  could  be  dressed  vnux 
sewage.  The  demand  during  the  dry  season  would  ex- 
ceed this.  The  idea  that  naturally  suggests  itself  is,  let 
a  reservoir  be  made  tliat  shall  store-up  the  accumulation 
of  the  previous  season.  But  the  rescn-oir  required  for 
only  one  day's  supply  of  sewage  during  dry  weather 
must  measure  more  than  12  mulion  of  cubic  feet,  and 
would  occupy  some  31  acres  of  land  ten  feet  in  depth, 
and  such  a  reservoir,  with  its  putrescent  exhalations, 
must  be  hermetically  sealed  up.  ■*.» 

Such  a  project  is  obviously  impracticable.  The  sewage, 
when  not  required  for  irrigation,  must  either  run  to  waste 
or  be  differently  treated. 

But  even  without  such  a  storing  of  putrescent  matter, 
would  there  he  no  danger  to  the  health  of  the  country 
population  in  having  several  square  miles  of  land  be- 
tween London  and  the  Thames' mouth  soaking^,  ordr>'ing 
after  a  soaking,  with  fennenting  sewage-dressing  leaving 
on  the  surface  a  scum  of  putrifying  organic  matter  under 
a  burning  July  sun, — a  gentle  easterly  breeze  wafting 
the  fragrance  over  the  metropolis  during  the  dog-days, 
mixed  with  the  miasma  of  the  Essex  marshes  ? 

The  open  sewage  canal  by  which  it  has  been  proposed 
to  convey  the  sewage  to  the  E^ssex  farmers,  would  in  itself 
be  a  serious  evil.    It  would  expose  to  the  air  a  surface  of 
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sewage  extendinff  over  45  acres  in  a  course  of  20  miles, 
and  would  be  liable,  in  winter,  to  be  frozen  or  choked  up 
with  snow. 

Before  a  system  of  fluid  manuring  be  adopted  in  the 
county  of  Essex,  it  behoves  the  authorities  generally  to 
consider  whether  the  effluvia  from  an  extensive  area, 
saturated  with  stale  sewage,  poisoning  the  atmosphere  by 
putrifying  and  steaming  during  the  heat  of  summer, 
might  not  be  as  injurious  to  the  health  of  Kent  and 
EsKx — aye,  and  of  the  metropolis  itself,  as  the  most  effi- 
cient subterranean  removal  of  sewage  could  be  beneficial 
to  the  health  of  London  and  Middlesex. 

Now  let  me  turn,  in  contrast,  to  the  deodorising 
system: — 

The  leading  feature  of  the  deodorising  system  is,  that 
it  does  not  deal  with  highly  putrescent  sewage,  abound- 
ing with  liberated  ammonia,  but  with  the  fresh  sewage 
as  it  descends  in  the  sewer,  before  putrescence  has  made 
any  material  advance,  and  it  is  in  that  state,  and  before 
the  sewage  leaves  its  underground  course  to  enter  the 
deposit  reservoir,  that  it  is  intimately  blended  with  cream 
of  lime,  which  instantly  deprives  the  sewage  of  all  odour, 
and  precipitates  almost  the  whole  of  the  salts  and  solid 
matter  contained  in  it  to  the  bottom  of  a  reservoir,  from 
which  it  is  removed  again,  always  under  the  cover  of 
several  feet  of  scentless  water,  through  covered  channels 
to  filter  frames,  and  in  these  filter  frames  the  consolidat- 
ingprocess is  completed. 

Here  is  a  bottle  of  the  stygian  stream  flowing  day  and 
night  through  the  deep  sewers  of  Leicester,  18  feet  below 
the  level  of  the  ^und.  In  the  act  of  being  pumped  up 
from  the  sewer,  it  is  mixed  with  the  substance  contained 
in  this  bottle  (the  cream  of  lime)  in  proportions  varying 
fh)m  2  to  16  grains  to  a  gallon,  which  instantly  deodorises 
it,  and  gives  the  mixture  the  appearance  you  observe  in 
this  bottle.  A  rapid  sefiaration  takes  place,  and  the 
limpid  effluent  water,  of  which  this  is  a  sample,  flows 
into  the  river,  and  leaves  behind  it  a  deposit  which,  upon 
being  dried,  is  converted  into  this  inodorous  powder. 

Before  proceeding  to  describe,  by  the  aid  of  drawings 
and  models,  the  process,  arranged  and  perfected  by  Mr. 
Wicksteed,  at  Leicester  (to  whom  we  are  indebted  for 
conceiving  and  working  out  the  system),  I  will  give  in  a 
few  words  the  eaily  history  of  the  undertaking. 

As  far  back  as  1845,  Mr.  Thomas  Wicksteed,  formerly 
engineer  to  the  East  London  Waterworks,  a  name  well 
and  honourably  known  in  connexion  with  questions  of 
water-supply  and  sewerage,  was  called  upon  to  examine 
whether  tnere  might  not  be  some  practical  and  profitable 
mode  of  dealing  with  the  sewage  of  London,  and  brought 
forward,  at  the  suggestion  of  the  late  Professor  Aikin,  a 
scheme  for  separating,  by  means  of  lime,  the  solid  matters 
and  salts  contained  in  sewage  water,  so  as  to  render  them 
portable  and  to  apply  them  to  fertilizing  the  soil,  whilst 
the  effluent  water  was  discharged,  free  from  all  impurity. 

Continuing  to  bestow  for  several  years  much  attention 
to  this  subject,  he  introduced  various  practical  improve- 
ments, which  elicited  a  verv  favourable  opinion  from 
Mr.  Robert  Stephenson,  corroborated  by  Pro^ssors  Aikin 
and  Taylor.  A  few  gentlemen  interested  in  the  genend 
question  of  the  improvement  of  the  salubrity  of  towns, 
subscribed  £2,500  to  try  its  efficiency  by  an  experiment 
on  a  large  scale  at  Leicester. 

The  result  proved  eminently  successful ;  an  act  of  in- 
corporation was,  consequently,  obtained,  and  an  engage- 
ment entered  into  witn  the  authorities  of  Leicester,  a 
town  of  65,000  inhabitants,  and  full  of  manufactories,  to 
purify  its  whole  sewage,  for  which  Mr.  Wicksteed  had 
also  originated  a  plan  of  artificial  drainage.  This  last- 
mentioned  improvement  was  nearly  completed  in  May, 
1855,  and  the  deodorizing  works,  whidi  after  numerous 
preliminary  essays  had  been  simultaneou^y  executed, 
were  then  brought  into  full  operation.  Since  that  period 
the  works  have  been  in  constant  operation  day  and  night, 
and  in  the  course  of  nineteen  months  have  separated  about 
6,000  tons  of  solid  matter,  from  seven-and-a-half  millions 


of  tons  of  sewage,  diechai^g  only  pure  water  into  the 
river  Soar,  which  the  mass  of  separated  impurity  would 
otherwise  have  contaminated. 

The  sewage  is  conveyed  to  a  spot  less  than  a  mile 
distant  from  the  town  of  Leicester,  and  there,  as  rapidly 
as  it  arrives,  and  scaroelv  allowing  time  even  for  incipient 
putrefaction,  it  is  raised  eighteen  feet,  by  pumps  worked 
by  steam  power.    Whilst  passing  from  tne  pumps  the 
sewage  becomes  intimately  mixed  with  a  body  of  lime  and 
water,  proportioned  to,  and  constantly  varying  with,  the 
nature  of  the  sewage,  which  produces  an  instantaneous 
and  perfect  deodorisation.    it  then  "flows  successively 
through  two  canals ;  the  first  60  and  the  other  180  feet 
long,  45  feet  broad,  and  16  deep,  which  are  traversed  by 
the  sewage  water  in  about  two  hours  and  a-half,  and  the 
water  which  emerges  when  the  lime  has  been  well-pro- 
portioned is  almost  pure,  and  perfectly  scentless,  whilst 
the  greater  portion,  or  about  seven-eighths  of  the  solid 
matter  originally  held  in  solution  or  suspension,  is  depo- 
sited as  fine  mud  in  a  trench  at  the  bottom  of  the  first 
cuial,  from  which,  by  an  Archimedes,  or  endless  screw, 
the  fresh  deposit  is  moved  by  a  continued  action  from 
beneath  the  deep  stratum  of  the  deodorised  water,  into  a 
covered  well.    Thence  it  is  lifted  through  a  brick  shaft 
to  a  small  tank,  in  the  upper  part  of  the  building,  by  a 
Jacob's  ladder,  similar  in  principle  to  the  ladder  of 
buckets  used  in  dredging  machines.    A  series  of  centrL- 
fugid  machines  are  Sien  charged  with  it,  and  eflect  the 
separation  of  the  remaining  water,  leaving  the  deposit  in 
a  plastic  state,  fit  to  be  formed  into  a  brick  or  cake  for 
drying.    At  present  nearly  3,000  tons  of  this  half-dry  de- 
posit are  heaped  up  in  the  yard  of  the  Leicester  works, 
and  emit  no  smell  whatever. 

For  the  interior  of  towns,  where  it  is  desirable  that  the 
operation  should  be  closed  in,  a  new  patent  filter,  mana- 
facturing  about  two  tons  of  solid  matter  at  one  operation, 
is  preferable  to  the  centrifugal  machines.  The  filter  sys- 
tem admits  of  no  communication  whatever  with  the 
atmosphere,  at  any  stage  of  the  operation,  until  the 
deposit  is  withdrawn  from  it  in  the  form  of  flat  fina 
slaM,  forty  inches  square  and  three  inches  thick,  to  be 
dropped  from  the  press  into  a  baige  for  daily  removal.  A 
fUU-sized  Mter  would  manufacture  about  eight  tons  daily, 
and  three  men  and  a  boy  could  manage  twenty  to 
twenty-four  filters.  The  'following  results  are  thus 
easily  attained. 

Ist.  The  solid  matter  and  salts  held  in  suspension  and 
solution  in  fresh  sewage  water,  can  be  deposited  by  the 
chemical and^mechanical  action  of  limebefore  putrefaction 
commences,  and  can  be  manipulated  in  closed  works  and 
without  exposure  to  the  outer  air,  up  to  the  moment  of 
their  conversion  into  firm  inoffensive  slabs,  well  suited 
for  remov^ ;  a  boat  or  cart-load  of  which,  would  be  quite 
as  unobjectionable  as  one  of  unbumt  tiles  or  bricks. 

2nd.  The  deodorized  water,  after  passing  through  the 
first  short  canal  of  sixty  feet  in  length,  which  mav  be 
viewed  in  the  light  of  an  enlai*ged  continuation  of  the 
sewer  itself,  is  so  free  from  solid  matter  that  it  might  be 
employed  for  flushing  or  diluting  a  lower  line  of  sewers. 
To  fit  tiie  deodorized  water  for  sti-eet  watering  or  for 
being  discharged  into  an  open  river  as  at  Leicester,  it 
must  be  passed  through  a  second  canal  fh>m  ISO  to  250 
feet  in  length,  according  to  the  depee  of  tranqmrenc^ 
desired,  it  must  be  borne  in  mind  that  after  being 
thoroughly  mixed  with  the  lime  the  water  is  without 
smeU,  and  therefore  no  longer  requires  to  be  vaulted  over, 
but  may  be  exposed  to  the  atmosphere  in  an  open  channel 
where  desirable. 

In  speaking  of  these  channels,  whether  built-in  or  op«a, 
1  have  employed  l^e  term  "  canal,"  with  the  view  of  dis- 
associating them  from  the  idea  of  stagnant  cesspools. 
There  is  no  analogy  whatever  between  them  and  the 
cesspool-reservoirs  or  vast  vaults  of  deposit  to  be  formed 
on  the  ba^  of  the  Thames.  It  can  hardly  be  doubted 
that  the  frequent  necessity*  for  cleaning  out  a  pestilential 
accumulation  of  semi-liquid  sewage  from  theselast,  would 
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lie  «n  operation  impoesible  to  execute  in  any  ordinary 

The  inhabitants  of  this  great  city,  in  maintaining  their 
vitality  oonsame  aboat  12,000  tons  of  nitrogen  annually, 
equal  to  about  15,000  tons  of  ammonia,  10,000  tons  of 
which  are,  as  I  have  before  stated,  carried  off  by  the 
•ewera.  The  phosphates  amount  to  about  6,000  tons. 
Now,  good  guano,  as  it  reaches  the  farmer,  contains,  on 
an  average,  about  16  per  cent,  of  ammonia ;  and  4  cwt., 
or  450  lbs.,  of  such  guano  per  acre,  would  be  considered 
^  rich  average  dressing,  and  would  contain  72  lbs.  of 
ammonia. 

The  ammoniacal  matter  in  the  sewage  of  the  metro- 
polis would  supply  that  quantity  to  320,000  acres,  or  600 
square  miles.  Now,  this  quantity  of  ammonia,  if  it 
could  be  entirely  preserved,  would  represent,  at  the 
market  price  of  £60  per  ton,  £600,000. 

When  the  idea  first  fixed  itself  in  my  mind,  that 
during  my  own  lifetime  thirty  million  pounds'  worth  of 
ammonia  had  thus  gone  to  waste  from  the  city  of  Lon- 
don al<Hio,  I  felt  that  the  utilisation  of  the  sewage  of 
towns  had  become  a  question  of  the  highest  financial  im- 
portanoe ;  but  I  felt  also  that  there  is  another  question 
linked  with  it,  of  a  much  higher  order — the  sanitary 
precautions  which  must  precede  that  utilisation,  on 
which  i«ecautions  the  health  and  lives  of  the  population 
are  greatly  dependent. 

For,  mark  how  improved  sanitary  arrangements,  with 
deep  drainage,  and  a  rapid  removal  and  purification  of  the 
sewage,  and  consequently  of  the  river,  have  been  asso- 
ciated, at  Leicester,  with  a  decrease  in  the  number  of 
deaths ;  a  decrease  amounting  to  275  yearly,  as  shown 
by  this  return  from  the  Boara  of  Health : — 
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75  lives  saved  to  the  population  of  Leicester  would 
be  proportionate  to  12,000  lives  to  the  metropolitan  po- 
polation. 

To  aid  in  bringing  about  in  London  such  a  result 
as  the  spirited  corporation  of  Leicester,  by  employing 
Mr.  Wicksteed's  plans  and  inventions,  have  effected 
In  that  borough,  is  an  object  worthy  of  anv  man's 
ambition ;  and  the  man  who  has  devoted  his  engineering 
experience  and  inventive  talents  to  so  great  a  cause,  can 
never  look  back,  in  future  years,  to  the  period  of  his  life 
so  occupied,  or  to  his  money  so  spent  (whether  with  pro- 
fit to  himself  or  not)  as  time  or  money  spent  in  vain, 
and  such  niav  justly  be  the  reflections  of  Mr.  Wicksteed. 

There  is  but  one  feeling  throughout  England,  as  to 
the  necessity  of  introducing  every  practicable  sanitary 
regulation  into  our  crowded  towns,  including  an  in- 
creased and  improved  supply  of  water,  a  deepening  of  the 
drainage,  and  a  purifying  of  the  streams  from  pollution. 
But  all  men  are  not  so  ready  to  admit  that  utilisation  of 
oar  sewage  should  be  part  of  such  a  system.  "Away 
▼ith  It  to  the  German  ocean !"  is  the  easier  solution  of 
the  question. 

I  fear  also  there  is  even  a  stronger  and  more  general 


feeling  against  the  process  of  deodorisine ,  and  the  manu* 
facture  of  manrn^  from  tlie  sewage ;  but  I  believe  this 
feeling  arises  chiefly  fVom  the  sutject  being  taken  in  a 
wrong  point  of  view.  I  must  beg  you  will  strive  to  ba- 
nish foregone  conclusions  from  your  minds  when  listen- 
ing to  the  statement  I  am  about  to  make. 

I  Am  not  going  to  describe  solid  sewage  as  an  English 
guano,  worth  £4  or  £5  per  ton,  but  as  a  substance  con- 
taining ingredients  especially  vaJuabie  on  hea>^  soils,- 
and  available  near  the  place  of  its  production.  I 
shall  show  that  it  can  be  made  at  three  or  four 
shillings  per  ton,  and  that  it  is  likely  to  realise  a 
rather  larger  sum  in  the  market  under  judicious 
arrangements.  It  must  be  remembered  that  the  great 
mass  of  farmers  do  not  look  alone  to  manures 
rich  in  nitrogenous  matters.  Lime,  dialk,  marl,  sea- 
weed, road  scrapings,  old  mortar,  cinders,  and  even  day, 
are  naid  for,  and  carted  sometimes  many  miles  during 
the  less  busy  season  of  the  year ;  and  sewage  nuinure  wiu 
also  find  purchasers,  at  a  low  price,  where  it  can  be  ob- 
tained at  a  short  and  cheap  carriage.  In  this  respect 
solid  sewage  works  in  London  would  be  admirably 
situated,  commanding  bv  the  river  a  water  carriage  on  a* 
tidal  stream  both  up  and  down  its  course,  in  conjunction 
with  several  canals,'  offering  great  facilities  for  barging  to 
convenient  depots.  Solid  sewage,  though  it  may  contain 
only  1  per  cent,  of  ammonia,  would  be  valuable  on  some 
soils  from  the  earthy  matters  held  in  it,  in  an  extremely 
divided  state.  Its  composition,  however,  is  very  va- 
riable, and  the  analyses  that  have  been  published  have 
been  too  often  made  from  the  dry  lump,  after  long  ex- 
posure to  the  air,  and  are  so  far  fallacious. 

Sewage  contains  the  debris  of  every  description  of 
animal  and  vegetable  matter,  mixed  with  some  valuable 
mineral  substances.  The  refHise  from  our  abodes,  un- 
questionably forms  the  greater  and  more  valuable  portion. 
Man  does  not,  like  our  farmyard  animals,  which  fatten 
in  a  few  weeks  or  months,  carry  off  or  retain  much  of  the 
nourishment  he  consumes ;  his  food  is  chiefly  emd|oyed 
in  renewing  and  not  in  increasing  his  frame.  Every 
kitchen  sink  sdso  supplies  a  large  quantity  of  animal  re- 
fuse, or  waste.  Each  falling  shower  washes  into  the 
sewers  impurities  of  the  air,  quantities  of  soot,  finely 
triturated  mineral  matters,  as  well  as  potash  from  the 
decomposed  granite  of  the  streets.  Manufactories  add 
many  other  substances  to  the  foregoing,  and  tons  of  soap 
increase  the  richness  of  the  stream. 

These  miscellaneous  matters,  dissolved  and  broken 
down  in  the  waste  water,  unite  to  form  the  sewage  of 
London,  which,  unfess  stained  by  some  bright  coloured 
dye,  generallv  offers  a  nearly  uniform  blackish  grey  mix- 
ture. Very  little  solid  matter,  except  chips  or  shavings 
of  wood,  or  feathers,  ever  make  their  appearance. 

This  sewage,  then,  contains  a  vast  ^'ariety  of  ingre- 
dients, the  most  valuable  being  held  in  solution,  and  in 
the  state  most  favourable  for  assimilation  by  vegetables, 
among  others,,  a  fair  proportion  of  nitrogenous  matter. 
But  plants  do  not  live  principallv  upOn  nitrogenized  food, 
not  even  those  which  most  abound  with  it  when  har- 
vested. Who  ever  thinks  of  giving  his  clover  a  nitro- 
genized  manure  ?  Gj'psum,  or  ashes,  are  the  most  ener- 
getic stimulants  to  the  growth  of  clover.  Yet  a  crop  of 
clover  contains  three  times  as  much  nitrogen  as  a  crop  of 
wheat.  Give  clover  only  a  crop  of  sulphate  of  lime,  and 
it  will  find  its  own  nitrogen  from  the  ammonia  in  the 
air,  or  in  the  soil.  Again,  the  clover  plant,  after  carry- 
ing off  with  it  so  large  a  quantity  of  nitrogen,  is  one  of 
the  best  preparers  for  a  crop  of  wheat,  which  delights  in 
nitrogenous  manures. 

Solid  sewage  manure,  therefore,  should  not  be  valued 
solely  by  the  nitrogen  it  contains — ^nevertheless,  it  con- 
tains more  nitrogenous  matter  than  farmyard  manure — 
besides,  many  other  substances,  which  roots  can  ^  seize 
upon  during  the  gradual  progress  of  decomposition; 
in  fact,  there  is  not  a  particle  of  matter  which  floats 
away  in  the  sewage  of  this  great  city  that  may  not  one 
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day  enter  as  a  component  part  into  the  vegetable  Bvstem. 
Nothinff  therein  wovld  be  wasted  by  nature,  though  bo 
reckleuuy  disregarded  by  man ;  useless,  indeed,  worse 
than  useless  to  him,  till  vegetation  has,  by  its  re-con- 
atmctive  power,  again  oi^ganised,  in  the  growth  of  its 
own  structure  (the  futiue  food  of  a  higher  order  in  crea- 
tion), that  very  refuse,  which  animal  life,  having  nre- 
viously  deriv^  from  the  same  vegetable  source,  had 
afterwards  rejected  as  useless  or  effete. 

The  vegetable  kingdom,  placed  by  the  Creator  in  the 
beginning,  on  the  confines  of  vital  existence,  as  the  in- 
animate purveyor  for  animate  life,  is  the  true  Phoenix, 
which  spnngs  a-fresh  with  ever-renewed  vigour  from  the 
ashes  of  decay. 

The  fetid  stream  with  which  we  have  long  wantonly 
polluted  our  noble  river,  and  are  now  so  anxious  to  pour 
wastefully  into  the  ocean,  carrying  with  it  the  dis- 
organised fabric  of  the  richest  products  from  every  varied 
agricultural  district  of  the  world,  would,  under  wtser 
and  more  provident  treatment,  restore  through  the  in- 
tervention of  vegetable  life  in  the  succeeding  year  a 
bounteous  supply  of  the  bread  "  the  staff  of  life  "  to  the 
cottage  of  the  poor,  and  "  every  luxury  of  the  season" 
to  ihe  mansion  of  the  rich. 

The  magic  words  that  shall  bring  about  this  magical 
reaoltare— 

Ibrioatiox  and  Deodobization. 

Beodorisation,  in  its  practical  sense,  does  not  simply 
mean  the  removal  of  offensive  smell,  but  the  purification 
of  the  water  by  the  abstraction  of  all  extraneous  matter, 
BOO  or  1,200  tons  of  water  only  furnishing  one  ton  of 
aolid  dry  residuum. 

If  tlus  deposit  is  to  be  utilised,  it  must  contain  the 
salts,  and  especially  the  ammoniacal  salts,  with  the  un- 
decomposed  nitrogenous  matter,  but  if  the  fluid  part  is  to 
be  employed  for  irrigation,  then  the  suspended  matters 
alone  should  be  separated,  leaving  the  more  valuable 
salts  in  solution. 

We  now  arrive  at  the  question,  what  Is  the  cost  of 
production  of  this  heterogeneous  compound  ?  I  will  give 
the  answer  for  a  population  of  500,000. 

Per  Aimiim. 
Buildings  and  machinery,  consisting  of  the 
lime  pits,  reservoirs,  Jacob's  ladders,  and 

filters,  £40,000,  at  £4  per  cent £1,600 

6  lime  men,  at  208.  per  week...  £6 

15  filter  men       „     ,,     „      ...  15 

6  lads  at  lOs.        „     „       ...    8 

2  reservoir  men  at  208.    „       ...   ^ 

29  hands                      Total...    £26  1,352 

Wear  and  tear  and  stores 473 

100  tons  lime  per  week,  at  12s.  6d 3,250 

Engine-power,  hired  from  the  pumping-en- 

gine 825 

Total £7,000 

The  make  of  deposit  from  the  filters  will  be  60,000 
tons  per  annum  in  a  plastic  state,  like  clay  ready  for 
brickmaking,  the  cost  being  2s.  4d.  per  ton,  including  the 
discharge  into  carts  or  baiges  lying  alongside  the  works. 

The  cost  of  removal  I  have  not  tliought  it  necessary  to 
include,  as  it  may  be  set  against  the  uearing  out  of  the 
proposed  reservoirs  on  the  Thames. 

The  cost  of  pumping  is  greatly  in  favour  of  the  deodor- 
ising plan.  Mr.  Bazalgctte  shows,  in  his  report,  that 
the  engine-power  for  the  western  district  will  be  reduced 
by  deodorising  at  Kensington  from  £15, 120  to  £8,900  per 
annum.  The  above  calculations  are  made  upon  the  sup- 
position that  the  whole  of  the  sewage  is  deodorized  and 
solidified  in  the  outskirts  of  the  metropolis.  If,  how- 
ever, it  were  determined  to  combine  deodorizing  with 
irrigation,  this  portion  of  the  expense  would  be  much 
diminished,  whilst  the  make  would  be  nearly  the  same. 

To  effect  the  double  object,  the  effluent  stream  on  its 


oouTK  to  the  [river  would  have  to  be  conveyed  through 
such  an  extent  of  the  comparatively  level  county  of 
Essex  as  could  oonsnme  the  water  for  irrigation. 

Supposing  the  season  to  be  favourable  for  irrigation, 
and  tiie  whole  of  the  water  to  be  required  at  any  par- 
ticular time  by  the  farmers,  the  sewage  would  be  treated 
with  a  greatly  reduced  chaige  of  lime,  only  Just  suffi* 
cient  to  fix  the  sulphur,  and  precipitate  the  coarser  and 
more  putrifiable  matters  in  suspension,  allowing  the 
salts  in  solution  to  pass  off  with  the  still  turbid  but 
deodorized  water  in  such  a  state  that  the  whole  would 
sink  into  the  soil  without  leaving  a  putrifying  scum  on 
the  surface. 

When  a  reduced  quantity  of  irrigating  water  was 
needed,  it  would  be  iiassed  down  during  a  sufficient  num- 
ber of  hours  only  to  meet  the  demand,  and  at  those  hours 
when  experience  would  have  shown  that  the  feitilising 
salts  were  most  abundant  in  the  sewage. 

Such  an  arrangement  might  be  facilitated  by  a  simple 
line  of  telegraph  between  the  sluice-keepers  and  the 
London  works.  By  this  combined  system  none  of  the 
sewage  would  ever  run  to  waste,  infect  the  atmorohere, 
or  pollute  the  Thames  at  any  part  of  its  course.  I  shall 
presently  have  occasion  to  allude  to  a  recommendation 
of  the  engineer  of  the  Board  of  Works  for  the  establish- 
mentof  adeodorizing  station  near  Eensing^n  for  the  Mid- 
dlesex sewage.  Should  that  recommendation  be  hereafter 
adopted  it  is  obvious  that  the  land  owners  in  the  western 
district  would  enjoy  every  facility  for  enriching  their  own 
land  by  irrigation  with  their  own  sewage,  instead  of  ab- 
surdly sending  the  sewage  on  a  long  journey  through  the 
metropolis  to  the  Essex  farmers  at  a  cost  of  £12,000  per 
annum.  The  proposed  system  of  metropolitan  drainage 
does  not  provide  for  the  sewage  of  Isleworth,  Brentford, 
or  Acton,  which  will  continue  to  pollute  the  river  above 
the  bridges.  The  cure  for  the  evil  is  obvious,  namely, 
local  deodorizing  works  at  Brentford.    . 

Before  I  attempt  to  explain  the  treatment  to  which  I 
would  suggest  that  the  metropolitan  sewage  should  be 
subjected,  I  will  give  a  brief  sketch  of  the  new  drainage 
plans  for  the  metropolis,  and  the  present  state  of  that 
vexed  question  as  it  now  fluctuates  between  the  Metro- 
politan Board,  and  the  chief  Commissioner  of  her 
Majesty's  Board  of  Works.  And  first,  let  me  call  your 
attention  to  the  more  serious  evils  of  the  present  state  of 
the  sewerage  of  London.  The  Thames  has  ever  been 
the  grand  arterial  sewer  of  London ;  into  it  the  drains 
of  the  whole  metropolis  flow  at  numerous  places  and  at 
various  levels.  On  either  side  of  the  river  there  is  a 
considerable  extent  of  low  land,  and  the  houses  closely 
built  upon  it  have  their  basements  so  much  below  the 
level  of  high  water  that  the  sewers  beneath  them  can 
only  discharge  their  contents  for  about  four  hours  in 
every  twelve,  when  the  tide  is  lowest.  The  sewers  are 
closed  at  their  outlets  during  the  rest  of  the  day,  by- 
floodgates  which  prevent  the  river  water  flowing  up  and 
Bubmeiging  the  cellars  of  the  houses,  and  are  thus  con- 
verted into  cesspools  under  the  streets,  in  direct  commu- 
nication with  the  houses  built  over  them,  where  the 
sewage  accumulates,  stagnates,  and  putrifies. 

Sewage,  so  detained  m  its  (lassage  to  an  outfall,  be- 
comes tar  more  offensive  than  that  which  can  flow  off 
uninterruptedly,  and  any  new  system  should  obviate  en- 
tirely this  serious  objection  to  the  present  mode  of 
draining. 

Beyond  the  low  districts  above  described,  the  ground 
rises  more  or  less  in  various  places,  and  the  sewage,  pro- 
duced by  the  population  which  covers  these  upper  parta 
of  the  metropolis,  might  have  been  taken  to  the  river  at 
a  level  high  enough  to  enable  it  to  flow  off  at  all  periods 
of  the  tide.  But  this  has  not  been  done ;  the  sewage  is 
merely  conducted  to  some  near  drain  in  the  low  district 
and  subjected  to  the  same  inconvenience  of  bein^  tide- 
locked,  adding  to  the  fetid  mass  for  sixteen  hours  m  the 
twenty-four. 

But  this  is  not  all.    The  lain  water  which  falls  upon 
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all  tbe  districts,  both  high  and  low,  also  desoends  Into 
the  low  sewers,  and  as  these  are  not  of  sa£Scient  capacity 
to  store  the  sadden  influx  of  storm-water,  in  addition  to 
&e  sewage  already  stagnating  in  tiiem,  whenever  a 
heavy  storm  oocurs  they  become  overcharged,  and  in 
such  cases  the  putrid  sewage  floods  and  destroys  much 
valuable  property,  leaving  entire  streets  unhealthy  and 
damp  for  many  days  after. 

Such  is  the  present  state  of  our  London  drainage  and 
its  main  objections. 

The  core  of  the  evil  is  to  be  accomplished — 

I.  By  an  unintermitting  flow  in  the  sewers  of  those 
parts  of  London  whose  subsoil  is  below  the  level  of  high 
water,  and  this  can  only  be  effected  by  pumping  up  the 
ooDtents  of  the  drains  to  a  level  above  high  tide,  in  order  to 
overcome,  artificially,  the  natural  disadvantages  of  these 
low  districts.  This  is  technically  called  providing  the 
diainago  with  an  artificial  outfall,  a  mode  of  overcoming 
the  difficulty  of  draining  a  flat  district,  first  proposed  l^ 
Mr.  Wicksteed,  for  the  city  of  Berlin,  in  1641,  and  tan- 
tamount  as  described  by  Sir  William  Cubitt  and  Mr. 
Stephenson,  in  their  report  on  the  17th  of  October,  1858, 
to  raising  the  level  of  this  low  district  twenty  feet,  and 
entirely  overcoming  the  natural  disadvantages  of  its 
ntuation. 

II.  The  sewage  of  the  upper  districts  must  be  inter- 
cepted and  conducted  to  a  natural  outfall  by  gravitation 
lefom  jmtrefaeUon  commences, 

III.  The  sewage  conduits  must  have  no  communica- 
tion with  the  houses  or  the  outer  air;  the  discharge 
most  not  prove  a  focus  of  infection  and  pestilence,  and 
the  Thames  must  no  longer  be  a  cesspool  for  the  sewers 
of  London.  At  present,  with  each  rise  and  fidl  of  the 
tide,  the  accumulated  contamination  of  more  than  fifty 
days  oscillates  up  and  down  the  stream  between  Graves- 
end  and  Richmond. 

The  outfall  of  the  sewage  is,  therefore,  the  pivot  point 
of  the  entire  system  to  which  the  local  drainage  is  sub- 
Bidiar\'.  On  this  all-important  point  Mr.  Stephenson 
and  Sir  William  Cubitt  reported  their  views,  founded 
upon  a  series  of  experiments  made  by  the  late  Mr.  Frank 
Forster,  the  main  object  of  which  was  to  determine  how 
near  to  London  the  sewage  could  be  dischai^ged  into  the 
river,  without  finding  its  way  back  again  to  the  in- 
habited parts  of  the  town.  The  experiments  proved  that 
it  was  eawntial  to  go  at  least  as  far  as  Barking  Creek, 
and  discharge  the  sewage  at  or  near  high  water.  For 
the  delivery  of  the  sewage  into  the  river  at  high  water 
is  equivalent  to  its  discharge  at  low  water,  at  a  point 
twelve  miles  lower  down  the  river ;  therefore  the  con- 
struction of  twelve  miles  of  sewer  is  saved,  by  discharging 
the  sewage  at  high,  instead  of  low  water. 

I  will  now  point  out  on  this  large  plan  the  works  pro- 
posed for  the  south  side  of  the  Thames.  The  low  level 
sewer  provides  for  a  district  of  twenty-two  square  miles. 
This  sewer  commences  at  Putney,  and  is  carried  by 
Wandsworth,  Battersea,  and  Kennington,  to  the  pump- 
ing station  on  a  piece  of  waste  land  on  the  east  bank  of 
DnHford  Creek.  The  total  length  of  this  sewer  is  nine 
miles.  The  high  level  sewer  is  designed  to  intercept  the 
sewage  of  fourteen  square  miles  by  gravitation.  It  com- 
mences at  Clapham  Common,  passing  by  Brixton,  Cam- 
berwell,  and  Peckham,  and  along  the  Greenwich  road  to 
the  Deptford  pumping  station.  Here  the  sewage  of  the 
**  low-level  sewer"  is  pumped  up  twenty  and  a  half  feet 
into  it  by  engines  of  520  horse-power.  From  Deptford 
Creek  the  united  streams  flow  by  gravitation  to  Wool- 
wich, and  thence  through  the  marshes  to  Erith  Beach. 

To  contain  the  sewage  till  discharged  into  the  centre 
and  bottom  of  the  river,  near  the  time  of  high  water,  a 
covered  reeervoir  of  4tjt  acres  is  to  be  constructed,  capable 
of  containing  1,000,000  cubic  feet  of  sewage. 

We  will  now  pass  over  to  the  north  side  of  the  Thames. 
The  entire  area  north  of  the  Thames,  from  which  it  is 
proposed  to  intercept  the  sewage,  comprises  about  sixty 
tqwuB  miles.    For  this  area  it  is  proposed  to  construct 


four  main  lines  of  intercepting  sewers,  forming  four 
separate  drainage  areas,  viz.,  the  northern  high  level, 
and  the  middle  level  areas,  from  which  the  sewage 
would  be  conveyed  by  gravitation;  the  low  level 
area,  from  which  the  sewage  would  be  pumped  into 
the  high  level  outfall,  common  to  the  three  areas, 
and  the  western  area,  for  which  two  alternative  pro- 
positions were  laid  by  Mr.  Bazalgette  before  the  Jie- 
trqwlitan  Board;  the  one  which  he  recommended  for 
economy,  and  as  averting  serious  engineering  difficulties, 
was  the  employment  of  deodorizing  works  near  the 
mouth  of  the  Kensington  canal ;  the  other  prop|osition, 
which  he  seems  to  have  given  reluctantly  as  a  pis-aller, 
costly  and  difficult  of  execution,  inconvenient  to  traffic, 
and  monstrous  in  its  disregard  to  the  health  of  the  most 
populous  part  of  London,  was  to  carry  the  sewage  of  the 
whole  tventy-two  tquare  miUe  oj  the  weetem  district  into  and 
through  the  chief  thoroughfares  of  the  cities  of  Westminster 
and  London^  because  the  deodorization  of  the  sewage  was 
locally  objected  to. 

The  northern  high  level  area  includes  about  ten  square 
miles.  The  sewer  commences  at  the  foot  of  Hampstead- 
hill,  and  passing  through  Holloway,  Hackney,  and  Vio- 
toria-park,  to  the  river  Lea,  over  which  it  is  carried  by 
an  aqueduct.  The  middle  level  area  includes  about 
seventeen  square  miles,  commences  at  Eensal  Green, 
and  passes  through  Notting-hill,  Oxford-street,  Clerken- 
well,  and  Bethnia  Green,  and  effects  a  J[unction  with  the 
former  sewer,  with  which  it  will  be  carried  over  the  river 
Lea  to  a  reservoir,  and  thence  discharged  into  the  Thames 
at  high  water.  The  low  level  area  includes  about  eleven 
square  miles.  The  levels  are  so  low  that  the  aid  of 
pumping  is  necessary  to  produce  efficient  drainage. 

The  low  level  sewer  commences  in  Chelsea,  passes 
along-Tarliament-street,  by  Whitehall,  to  Charing-oross, 
the  Strand,  and  Fleet-street,  to  New  Bridge-street,  where 
it  intercepts  the  Fleet  sewer,  Cannon-street,  King  Wil- 
liam-street, thence  through  Eastcheap,  Tower-hill,  and 
Limehouse,  passes  under  the  River  Lea,  to  a  pumping- 
station  near  the  Abbey-mills.  There  the  sewage  will  bo 
lifted  about  37  feet  to  the  high  level  sewers. 

Mr.  Bazalgette,  in  this  part  of  his  report,  takes  an 
opportunity  of  reiterating  a  recommendation  which  he, 
in  conjunction  with  Mr.  Hayward,  had  made  two  vears 
before.  He  says,  that  the  low  level  sewer  should  be 
constructed  as  near  the  Thames  as  practicable,  both  to 
avoid  the  public  inconvenience  along  crowded  streets 
during  construction,  and  to  intercept  the  sewage  close  to 
the  existing  outlets. 

Should  the  long-contemplated  embankment  of  the 
Thames  between  Westminster  and  London-bridge  be 
carried  out,  much  of  the  cost  and  difficulty  of  a  river 
line  of  sewer  would  be  obviated,  and  the  intercepting 
sewer  might  be  most  advantageously  constructed  in  con- 
junction with  the  embankment  between  Hungerford  and 
London  bridges. 

The  main  difficulties  and  thegreatest inconvenience 
would  occur  along  the  Strand,  Bleet-street,  and  east- 
wards ;  and  this  route  involves  the  necessity  for  reccn- 
siructing  and  reversing  the  direction  of  all  the  branch  sewers 
on  the  south  of  the  line. 

The  ultimate  object  is  the  purification  of  the  Thames. 
TTiat  object  cannot  be  obtained  until  the  channel  of  the  river 
is  deepened,  its  scouring-power  increased^  and  its  mud  banks 
removed  by  the  construction  of  a  proper  embankment  in  con- 
junction with  the  schems  of  intereqdion, 

Mr.  Bazalgette  adds,— I  beg  to  state,  that  alaye 
amount  qf  risk  and  capital  may  be  saved,  by  executVM 
this  setcer  in  coniunction  with  an  embankment  along  the  north 
bank  of  the  JnameSf  and  that  the  execution  of  both  these 
works  is  essential  to  the  full  attainment  of  the  object  desired. 
This  is  not  the  opinion  of  the  metropolitan  engineer 
alone,  but  of  many  of  the  most  experienced  engineers  in 
the  country ;  yet  this  urgent  recommendation  is  passed 
by,  and  the  fetid  mud-banks  of  the  Thames  are  likely  to 
continue  a  disgrace— unparalleled  by  any  city  on  the  Con- 
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>nent — a  dire  disgrace  to  London,  the  metropolis  of  the 
-orld.  Mr.  Bazalgette's  voice,  however,  may  not  have 
$cn  raised  in  vain.  The  Chief  Commissioner  has  de- 
Lared  that  the  drainage  plans  are  still  to  be  submitted 
o  the  ablest  engineers  in  the  country',  when  Mr.  Bazal- 
ett«'s  views  mav  yet  find  support. 

The  western  district  contains  about  twenty-one  miles. 
.  The  surface  is  low,  much  of  it  being  but  slightly  above 
ligh- water  mark.    Mr.  Bazalgette  reports, — "  In  1854, 
Mr.  Haywood  and  I  recommended  for  this  area,  mainly 
*n  the  score  of  economy,  works  for  purifying  its  sewage 
A-aters,  and  then  discharging  them  into  the  Thames," 
—instead  of  conveying  the  sewage  of  21  square  miles 
hrough  the  heart  of  Westminster  and  Loudon  to  the 
Lea.     He  adds, — **  Since  then,  e^Ltensive  experiments, 
which  have  been  made  in  several  places,  all  tend  to  con- 
firm the  statement,  that  sewage  matter  can  l)c  sci)arated 
from  the  water  in  which  it  is  dissolved  without  creating  a 
nuisance,  and  the  water  may,  by  this  means,  be  rendered 
clean  and  inoffensive. 

*'  Thus  it  was  that,  in  the  year  18o4,  we  were  induced 
.  *o  recommend  the  constiiiction  of  sewage  works  in  a 
riuburban  locality,  removed  from  houfea,  viz.,  in  the  fields 
on  the  banks  of  the  river  west  of  Kensington  canal. 

**  In  making  that  recommendation  we  assumed  the 
dewage  to  be  valueless ;  but  we  had  ascertained  that  the 
cost  of  the  process  of  purification  would  be  very  much  less 
than  that  of  conveying  the  sewage  to  high  water  at  Bark- 
ing Creek.  And  this  latter  circumstance  mainly  in- 
fluenced us,  although  the  incretued  engineering  difficuLtiet 
attendant  on  the  other  teheme  had  some  share  in  forming 
our  decision. 

**  Since  -the  date  of  that  report  objections  have  been 
raised  to  the  establishment  of  deodorii»ing  works  in  the 
locality  mentioned." 

Whichever  plan  be  adopted,  it  is  proposed  to  make  the 
western  sewer  capable  of  being  ultimately  extended  to 
Brentford.  The  sewage  of  that  and  of  other  populous 
towns  in  the  neighbourhood  will,  in  the  mean  time,  con- 
tinue to  pour  their  sewage  into  the  Thames  above  the 
bridges. 

"Supposing  the  sewage  of  the  western  district  to  be 
conveyed  to  deodorising  works  near  the  mouth  of  the 
Kensington  canal,  a  branch  from  Chdsea  hospital  would 
have  to  be  constructed." 

The  sewage  would  be  raised  by  pumping  either  into 
the  low  level  sewer,  or  to  the  sewage  works. 

"  Jf  it  is  decided  to  deal  with  the  sewage  locally  at  the 
sewage  works,  it  would  be  raised  at  the  Kensington 
canal  fifteen  and  a  half  feet,  reauiring  153  horse-power. 
But,  if  conveyed  to  the  out-fall,  it  would  have  to  be 
raised  twenty  and  a  half  feet,  requiring  for  that  purpose 
328  horse-power.  The  co«t  of  pumpmg,  in  the  latter 
case,  would  amount  to  £15,120  per  annum,  but  only  to 
£8,900  per  annum  if  the  sewage  were  deodorised  near 
Kensington  canal. 

**  The  saving  effected  by  not  conveying  the  sewage  to 
the  outfall,  together  with  the  diminution  of  engine- 
power,  would  amount  to  £8,050  per  annum,  advantages 
which  induced  me  still  to  recommend  the  cheaper  pro- 
cess. Should  the  sewage  at  some  future  time  attain  a 
marketable  value,  it  would  go  toward  liquidating  the 
ezp^ises  of  extracting  it  from  the  water." 

The  saving  on  the  further  extension  to  Erith  Reach 
will  again  increase  this  amount,  which,  together  with  the 
reduced  cost  of  the  deodorising  process,  would  now 
amount  to  a  savins  of  £12,000  a  year  on  the  western 
district  alone,  and  this  may  one  day  be  Airther  increased 
by  the  sale  of  the  manure. 

Having  quoted  from  Mr.  Bazalgette's  earlier  reports 
his  repeated  recommendation  of  the  deodorising  system 
for  the  western  district,  let  me  now  read  an  extract  from 
a  much  later  renort,  dated  the  25th  September  last,  after 
Sir  Benjamin  Hall  had  twice  reiected,  on  behalf  of  tiie 
Government,  outfalls  approved  by  the  Metropolitan 
Board.    He  says :— "  The  approved  drainage  scheme  is 


callable  of  being  adapted  to  a  variety  of  outfalls  into  the 
Thames,  or  to  the  utilisation  of  the  sewage  at  Barking 
Creek  and  Woolwich  I^Iarshes,  or  even  nearer  to  London^ 
and  the  Thames  thus  purified  at  a  leuooit,  the  reservoirs  at 
those  places  being  dispensed  with,  substituting  for  them 
deodonsing  works,  and  discharging  the  purified  waters- 
into  the  Thames  at  all  times  of  the  tide." 

'*  This  process  would  entirely  remove  the  sewage  from- 
the  river  m  a  practical  point  of  view.  A  further  taving 
of  nearly  half  a  million  might  be  effected  bg  terminating  the 
teicert  and  establiehing  deoiioriking  tporke  nearer  to  London, 
say  in  the  Greenwich  Marshes  and  the  West  Ham 
Marshes,  which  would  accomplish  the  object  desired 
without  creating  a  nuisance." 

Now  let  us  examine  whether  the  deodorisation  cannot 
be  better  performed  elsewhere.  Taking  first  the  western 
district,  I  will  give  an  outline  of  the  deodorising  works 
as  they  would  be  established  near  the  outlet  of  the  Ken- 
sington Coual. 

1st.  The  pumping  engines  would  be  of  a  less  po^er 
than  that  requisite  to  raise  the  sewage  into  the  low-level 
sewer  opposite  Vauxhall. 

2ud.  The  deodorising  canals,  the  elevators,  and  filter 
frames,  would  be  entirely  built  in;  so  that  the  solid 
deposit  would  be  discharged  direct  from  the  filters  into 
covered  barges,  without  any  previous  contact  with  the 
outer  air,  and  be  at  once  conveyed  to  depots  on  the  banks 
of  the  river,  far  beyond  the  limits  of  the  metropolis. 

Srd.  Were  it  decided  to  flush  or  scour  during  dr^' 
weather  the  low-level  sewer,  passing  along  the  Strand  and 
Fleet-street  line,  with  the  efliuent  water,  one  deposit 
canal  alone  would  be  employed.  But  should  it  be  found 
preferable  to  discharge  it  into  the  river,  a  second  canal, 
two  hundred  feet  in  length,  would  be  necessary ;  and 
after  passing  through  it,  the  eflSuent  stream  would  be 
found  transparent,  and  free  from  taste  and  smell.  The 
next  point  at  which  deodorising  works  might  be  intro- 
duced is  near  the  river  Lea. 

The  position  of  these  works  ought  unquestionably  to 
be  on  tlie  City  side  of  the  Lea,  the  ^ssage  over  which 
river,  by  a  tubular  a<}ueduct  for  the  high  level,  and  by  & 
conduit  beneath  the  nver  bed  for  the  low  level  sewer,  will 
be  extremely  cosily  and  difiicult  of  execution. 

The  expensive  extension  and  the  huge  reservoir  in  the 
marshes  would  be  entirely  dispensed  with. 

The  deodorising  system  miglit  also  be  applied  to  the 
southern  drainage  scheme  by  works  at  Deptfoiti  Creek,  the 
pumping-station  there  proposed  being  most  conveniently 
situated  for  the  purpose.  The  necessity  would  thus  be 
avoided  of  conveying  the  sewage  from  Clapham  and 
Putney  to  the  reservoira  in  the  marshes,  and  the  sewage 
of  Qreenwich  might  be  brought  down  by  its  natural  fiul 
to  the  Deptford  works,  just  as  the  Chelsea  sewage  was  to 
the  western  works  at  Kensington  canal,  leaving  the 
sewage  of  Woolwich  and  the  lower  part  of  the  line  to  be 
treated  separately,  if  at  all. 

I  will  now  give  the  estimate  of  cost  for  the  drainage 
and  conveyance  of  the  sewage  down  to  Erith  Beach,  as 
now  under  the  consideration  of  the  Metropolitan  Board, 
and  compare  it  with  the  same  drainage  modified  by 
deodorizing  works.    (See  Table  in  following  page.) 

Hitherto  I  have  confined  myself  to  fdiowing  how  easily 
thesystem  which  Mr  .BazalgettehimselfrecommendsattM 
Kensington  canal,  for  an  area  of  twenty-two  square  miles 
maybe  extended  to  every  other  (lartof  theremainingeighty 
square  miles  of  his  projected  plan.  But  if  I  have  saooeeded 
in  imparting  to  my  hearen  a  small  share  of  the  convio- 
tion  1  myself  derive  from  the  success  of  the  Leicester 
works,  and  have  satisfactorily  shown  that  deodorising 
works  can  be  placed,  even  in  the  most  densely  crowded  lo- 
cal! ties,without  the  possibility  of  any  well-grounded  objec- 
tion being  raised  against  them,  it  may  be  saked,  whether 
considerable  advantage  would  not  accrue  from  augment- 
ing their  number ;  and  whether,  by  placing  them  in  tbe 
centres  rather  than  at  the  extremities  of  the  Hnes  of  in- 
tercepting sewen  the  consequent  diminution  of  distance. 
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COMPAKATIYE  ESTIMATE  OF  CAPITAL  AND  WORKINa 

EXPENSES. 


Detail  of  Works  adopted  bj  Metro- 
politan Board  of  Works. 


Sooth  Siok. 
High  level  wwer  fh>in  Qapham  to 

Deptford  and  branch  

Low  level  tewerfrom  Putney  to  Dept- 

itavd  and  branch 

Extension  from  Deptford  to  Plumstead 
Resenroir  and  landfbr  pumping  station 
Engine-bousee,  engines,  pumps,  Ac.... 
(Ow  pmitptng  tmtd  fly  deodoriting.) 

iMOBTH  SiDK. 

High  level  sewer 

Middle  level  sewer  and  branch 

Low   lerel   sewer,  exduslTe  of  the 

sewer  from  Western  District 

Western  District 

Main  outfUl  sewer  to  Barking,  reser- 

▼<^r  and  land. 

Ennne-hooses,  engines,  pumps,  &c.... 
Additional  cost  of  oonTejing  sewage 

from  Western  District  to  Barking.. 
Extensions  to  Erith  Reach 


Latest  estimate— dated  Dec  1, 1856... 

Land,  50  acres  at  £300 «• 

Deodorizing  Works  

Passage  over  and  under  the  Lea  River 
Brentlbrd  and  Acton  Extension......... 


Saving  in  Capital 


Estimate  b7 
Mr.  Baalgtttte 

ftu*  conveying 

sewage  to  Erith 

Reach. 


£199,236 

309,000 
165,650 
103,140 
164,780 


129,500 
214,300 

253,800 

78,200 

425,800 
112,000 

348,180 
443,234 


£2,836,600 


r 


£2,836,600 


Cost  Of  the 
same  dx^nage 
with  deodori- 
sing works. 


£199,226 

209,000 
77,776 
Land  below. 
91,980 


129,500 
214,200 

253,800 
78,200 

Land  below. 
112,000 


£1,365,681 

15,000 

250,000 


£1,630,681 


£1,205,919. 


ANNUAL  WORKING  EXPENSES. 
Mr.  Basalgette*s  Estimate  adopted  bj  the  Board 


£28,330 


DEODORIZING  WORKING  EXPENSES. 
Wbikly. 

30  Limel^nxers,  at  20s 

76  Filter  Press  Men,  at  20s 

30  I^ilter  Press  Lads,  at  lOs 

10  Reservoir  Men,  at  20b. 


Wages.. 
Weeks 


Wages  per  Annum - 

Three  Superintendents  at  £160   

Wear  and  Tear   

Lime,  26,000  tons,  at  12s.  6d 

Engine  Power  rented  from  Pumping  Engines... 


£27,460 


Prodncd  from  filter  presses,  300,000  tons  annuallv, 
which,  if  aold  at  only  2b.  per  ton,  would  cover  the  work- 
ing expenses. 

£l,2i05,919,  then,  would  appear  to  be  the  amount  of 
capital  to  be  «aved  by  adopting  the  deodorising  system 
over  the  whole  of  the  metropolitan  drainage  scheme ; 
and  I  will  not  shrink  from  comparing  my  portion  of  the 
estimates,  step  by  step,  with  those  adopted  by  the  Board. 
As  far  as  I  can  separate  the  amounts  representing  the 
cost  of  drainage,  &c.,  for  the  westeni  district  alone,  they 
stand  thus : — 


Metropolitan  estimates  for 
drainage   £78,000 

Additional  co9t  of  conveying 
sewage  from  western  dis- 
trict to  Barking  alone   ...    348,180 

On  to  Erith  {cost  ttnknown) 

Deodorising  works  at  the 

Kensington  canal ^... 

(Population  161,950) 

£426,180 


If  Deodorised. 
£78,000 


21,000 


£99,000 


to  which  ihe  sewage  would  be  conveyed,  might  not  ena- 
ble their  size  to  be  reduced,  and  their  indmation  to  be 
increased,  so  as  to  ensure  more  perfect  scouring.  I  have 
already  said  how  heartily  I  concur  In  aU  Mr.  Bazalgette 
has  urged  in  reference  to  the  Thames  embankment,  and 
the  impoflsibili  W  of  ever  arriving  at  the  complete  purifi- 
cation of  the  nver,  or  at  a  wholeaome  and  respectable 


state  of  its  shores,  unless  that  verv  necessary  undertaking 
be  carried  out.  I  go  further,  and  maintain  that  the  em- 
bankment itself  should  enclose  the  deodorizing  canals, 
the  vaulted  roofs  of  which  would  form  a  platform  avail- 
able for  roads  or  any  other  purpose. 

The  embankment,  in  fact,  is  a  key  to  the  whole  posi- 
tion. It  will  cut  off  the  conununication  between  the 
present  sewers  and  the  river,  and,  at  the  same  time,  fur- 
nish, without  disturbing  the  streets,  not  only  a  site  for 
deodorizing  the  sewage  waters,  but  the  best  site,  namely, 
one  at  or  near  the  present  mouths  of  the  sewers,  whilst 
the  works  would  oner  no  interference  to  the  roads,  quays, 
or  warehouses  erected  over  them. 

The  capital  required  to  carry  out  any  system  for  un- 
profitably  conveying  the  sewage  of  the  metropolis  down 
the  river,  would,  in  conjunction  with  the  funds  produced 
by  the  new  wharves  and  docks,  suffice  to  effect  this  great 
undertaking  Until  the  embankment  was  considerably 
advanced,  the  sewers  entering  the  Thames  between  Lon- 
don and  Westminster  Bridges  would  continue  as  now  to 
pour  their  filth  into  the  river,  but  all  the  enormous  sewers 
above  arid  below  the  bridges  might  at  once  be  purified  by 
the  erection  of  local  works  which  could  be  brought  into 
operation  within  six  months  from  the  time  at  which  the 
ground  was  placed  in  the  hands  of  engineers.  How  many 
yeJirs  must  otherwise  elapse  before  any  portion  of  the 
metropolitan  sewage  will  be  directed  from  its  present 
course. 

One  striking  advantage  in  treating  the  sewage  locally 
is,  the  facility  which  it  offers  for  meeting,  at  any  fiiture 
time,  the  necessities  of  an  increasing  poputation  in  any 
particular  district.  On  Mr.  Bazalgette's  plan,  preparation 
is  to  be  made  at  once,  at  an  enormous  increase  of  expense, 
for  an  addition  of  one  million  to  the  present  pcmulation, 
an  estimate  which  never  may  be  realised,  or  at  least  not 
in  the  quarters  anticipated. 

Nothing  that  I  have  proposed  would  interfere  with  the 
high  and  middle  level  intercepting  sewers,  works  com- 
paratively inexpensive,  and  offering  no  engineering  diffi- 
culties. I  would  only  observe,  that  the  sewage  con- 
veyed by  those  sewers  should  be  treated  locally,  and  the 
purified  water,  when  needed,  supplied  during  diy  weather 
to  the  flushing  of  the  lower  and  less  rapid  system  of 
sewers. 

Although  several  members  of  the  Metropolitan  Boards 
have  visited  the  works  at  Leicester  for  their  individual 
satisfaction,  the  authorities  of  the  metropolis  have  not 
attempted  to  acquaint  themselves  on  better  ground  than 
hearsay  evidence,  with  the  facts  which  have  resulted  from 
the  Leicester  experiment.  It  is  a  reproach  to  all  parties 
that  no  official  knowledge  is  possessed  upon  a  subject  which 
is  associated  at  Leicester  with  such  changes  in  the  Bills 
of  Mortality,  as  are  exhibited  by  the  report  of  the  Officer 
of  Health. 

High  scientific  opinions  are  not  wanting  in  support  of 

the  system.    I  will  read  the  following  letter  in  proof  of 

what  I  state  :— 

«  Chomioel  Laboimtoiy,  Qvft  Hoipitel, 
September,  16th,  1861. 

**  Sib,— We  have  read  with  great  attention  yonr  psmpUet, 
describing  the  patent  process  for  producing  solid  manure  Izom 
sewage  water,  and  think  that  the  plan  which  yon  proposed  for 
collecting  the  sewase  of  towns  and  speedily  conterting  it  to  a 
profitable  and  nsefnl  manure,  excellent. 

^The  chemistry  is  properly  explained,  and  the  descriptipiis 
clear  and  inteUigude. 

*'  We  can  state  of  our  knowlsdge,  and  fiK»m  oar  own  experi- 
ments, that  by  your  prooess  the  mtragenons  organic  matter,  m 
well  as  the  phosphonc  adds,  dissolTed  or  uodisMlTed,  would  go 
down  and  be  retained  in  the  solid  deposit ;  while  the  water, 
aiter  the  precipitation  is  completed,  will  pe  disebaiged  io  a 
limpid  state,  and  fne  from  the  offennTO  matter  irhich  it  pss- 
yiously  contained. 

"  Tne  aroidance  in  yoor  process  of  long  exposure  to  the  air, 

and  the  absence  of  artificial  heat,  ensnres  the  separation,  in  the 

best  manner,  to  prevent  loss  of  the  fertilising  matters  contained 

hi  the  sewage  water. 

I     *' WecoBiidcr  your  pioosii  hif,  in  iaet,  theio  advafttagM 
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over  e^oy  other  plan  which  has  been  prapoeed — it  provides  for 
the  immediate  and  rapid  sewerage  of  a  district  at  all  periods ; 
it  pferents  the  contamination  of  a  river,  or  other  sources  of 
water  supply  by  removing  all  nozions  animal  and  TegetaUe 
matters ;  it  provides  for  a  speedy  deodorisation,  separation,  and 
drying,  of  the  solid  and  nsenil  parts  of  tilie  sewage ;  and,  lastly, 
it  fomishes  to  the  agricolturist  a  cheap  and  usnnl  manure. 
**  Wishing  yon  saccess  in  a  practical  form, 
**  We  are,  yours,  very  truly, 
"ARTHUR  A&IN.  F.L.S. 
««ALFBED  S.  TAYLOR,  M.D.,  F.R.S. 
"  Professors  of  Chemistry,  in  Gny*s  Hospital." 
"  T.  Wicksteed,  Esq.,  Ac.,  Ac.** 

With  such  opinions  and  resulffl  in  favour  of  the  system, 
I  demand,  on  public  grounds,  that  further  inquiry  be  made 
into  the  facts  which  I  have  alleged.  Let  chemists  be  ap- 
pointed by  the  Government  to  analyse  the  sewage  water  at 
every  stage  of  the  operation ;  let  a  commission  be  appointed 
to  visit  and  examine  deliberately  and  frequently  the  works 
At  Leicester,  at  all  hours,  and  judge  whether  the  results 
herein  stated  have  been  exaggerated,  and  if  they  are  found 
to  be  fully  borne  out,  let  not  the  provisions  of  the  act  of 
1855  be  tortured  into  preventing  the  admission  of 
limpid  water  into  the  Thames,  when  no  objection  has 
hitherto  been  raised  to  the  discharge  into  the  river  of 
storm  waters,  which  after  passing  for  miles  in  common 
sewers  cannot  be  remarkably  pure  and  inodorous. 

That  ordinary  sewage  has  high  manuring  properties  is 
universally  admitted,  and  I  have  shown  how  it  may  be 
employed,  both  economically  and  without  contaminating 
the  atmosphere.  Again,  the  cheap  manure  in  which  the 
deposit  can  be  produced  in  a  solid  form,  yet  promises  to 
render  its  manufacture  self-paying  if  not  even  lucrative. 
For  my  own  part,  I  think  tnat  ultimately  such  will  be 
the  case.  But  farmers  are  slow  in  appreciating  the  value 
of  any  manure  that  does  not  possess  strong  fertilizing 
properties,  and  the  quantitv  produced  must  for  a  lime 
exceed  the  demand.  Its  value,  however,  for  compost  or 
.*'  nitre  beds"  is  beginning  to  be  appreciated,  which  alone 
will  open  a  wide  field  for  its  employment.  Above  a 
thousand  tons  have  been  taken  by  the  fanners  near 
Leicester  during  the  past  week,  and  further  applications 
have  been  made,  but  at  a  very  low  price.  Leaving  the 
question  of  marketable  value,  my  object  this  evening  has 
been  to  represent  the  great  facilities  for,  and  advantages 
in,  deodonzin^  the  sewage  water  of  the  metropolis  before 
putrescence  is  in  full  activity,  and  the  restoration  of  ^e 
water  either  in  a  pure  state  to  the  river,  or  the  use  of  it 
after  deodorization  for  the  purposes  of  inoffensive  irriga- 
tion. That  the  sewage  water  can  be  sufficiently  deodo- 
rized and  purified  by  lime  alone  without  causing  the 
slightest  nuisance,  is  a  great  fact,  and  I  can  see  nothing 
but  prejudice  or  penuriousness  that  can  prevent  it« 
adoption. 

DISCUSSION. 

The  Chairman  said  it  was  now  his  duty  to  invite  dis- 
cussion upon  this  subject.  At  the  present  stage  he  would 
only  say  that  he  agreed  with  the  author  of  the  paper  in 
the  importance  of  the  question  being  solved  as  to  the 
beneficial  application  of  the  sewage  of  the  metropolis, 
and  the  prevention  of  its  entire  waste.  When  they  re- 
collectea  that  the  whole  system  of  vegetable  and  animal 
life  depended  one  upon  the  other — that  vegetables  lived 
upon  carbonic  acid,  water,  ammonia,  and  certain  mine- 
ral substances — that  these  afforded  food  to  animals  during 
life,  and  were  again  resolved,  by  the  effete  matter  during 
Hfe  and  decay  after  death,  into  the  same  substances,  viz., 
carbonic  acid,  water,  and  ammonia,  it  was  not,  he 
thought,  a  wise  policy  on  the  part  of  the  metropolis  to 
send  away  all  that  matter  to  feed  sea-gulls  and  sea-lions, 
in  order  that  it  might  be  brought  back  again  from  Idia- 
boe  in  the  form  of  guano.  Instead  of  this  general  and 
wasteful  distribution  of  our  treasures  Uiroughout  the 
world,  it  would  be  far  better  to  use  them  economically 
and  productively  at  home.  He  would  mention  one  phi- 
.  l<MO|^ical  fact.    The  effete  matter  of  a  population  was 


of  all  things  just  the  thing  to  supplv  as  manure  for  tho 
growth  of  the  food  of  that  population.  The  Irish  fed 
veiy  much  upon  potatoes,  and  potatoes  grew  well  in  Ire- 
land, because  the  effete  matter  of  the  potato  feeder  was 
exactly  suited  for  the  gfowth  of  that  crop ;  and,  in  like 
manner,  the  population  of  the  metro^lis  of  this  couatry 
would  be  best  provided  with  food  suited  to  it  by  the  ap- 
^ication  of  the  sewage  of  the  metropolis  to  the  land. 
The  12,000  tons  of  nitrogen  consumed  in  the  food  of  its 
inhabitantfl  was  capable  of  being  applied  to  the  growth  of 
a  similar  representative  of  food  if  we  followed  Nature's 
teachings.  He  was  in  the  first  instance  surprised  at  the 
statement  that  the  inhabitants  of  London,  in  maintaining 
their  vitality,  consumed  about  12,000  tons  of  nitrogen 
annually :  but,  ignorant  of  the  mode  of  arriving  at  this 
result  by  Mr.  Cooke,  he  had  made  the  calculation  on  his 
own  data,  and  came  to  the  result  of  11,768  tons,  which 
was  ve^  near  the  amount  stated  in  the  paper. 

Mr.  «J.  B.  Lawes  said,  that  he  read  before  this  Society, 
about  two  years  ago,  a  paper  upon  the  sewage  of  Lon- 
don, in  which  he  expressed  an  opinion  ihAi  it  would 
not  be  possible,  by  any  process  hitherto  discovered,  to 
manufacture  a  solid  manure  from  sewage,  which  should 
be  remunerative  both  to  the  manufactm-er  and  to  the 
agriculturist.  This  subject  was  very  fully  entered  into 
at  that  time.  Indeed,  the  interest  taken  in  it  was  so 
great,  that  the  Council  of  the  Society  was  kind  enough 
to  devote  an  extra  night  to  the  discussion.  Mr.  Wick- 
steed's  pamphlet  was  then  before  the  public,  in  which  he 
endeavoured  to  show  that  a  profit  of  22  per  cent,  could 
be  obtained  upon  a  capital  of  one  million,  by  appl^ung 
to  the  sewage  of  London  that  process  which  had  since 
been  carried  out  at  Leicester,  and  described  this  even- 
ing by  Mr.  Cooke.  Mr.  Wicksteed  considered  that  his 
solid  manure  would  sell  for  £2  to  £2  18s.  Od.  per  ton. 
It  was,  however,  argued  b^  him  (Mr.  Lawes)  and  others, 
that  the  chemical  composition  of  the  manure  would  not 
justify  Mr.  Wicksteed  in  assigning  to  it  a  greater  valuo 
than  a  few  shillings  per  ton.  It  must  be  gratifying  to 
those  who,  like  him  (Mr.  Lawes),  considered  that  the 
value  of  any  manure  could  be  determined  by  its  che- 
mical composition,  to  find  that  this  opinion  had  been 
confinned  that  night  by  Mr.  Cooke.  This  sewage  de- 
posit was  no  longer  a  valuable  artificial  manure,  but  it  was 
to  be  ranked  with  lime,  chalk,  day,  &c,  Mr.  Cooke  had 
said,  "  that  it  would  find  purchasers  at  a  low  price,  when 
it  could  be  obtained  at  an  easy  and  short  carriage ;  and 
that,  bv  judicious  arrangements,  it  mi^ht  sell  for  rather 
more  tnan  it  costs."  The  great  objection  to  Mr.  Wick- 
steed's  process  was  this,  that  while  increasing  the  sewage 
by  an  enormous  bulk  of  worthless  matter,  it  failed 
to  arrest  the  greater  portion  of  that  which  was 
most  valuable  m  the  sewage,  which,  consequently, 
flowed  bade  into  the  sewers  or  rivers.  It  was  well 
known  to  chemists  that  lime  would  not  precipitate 
ammonia  or  iis  salts  from  a  liquid  containing  them. 
Mr.  Cooke  endeavoured  to  meet  the  objection  by  saying, 
that  in  using  Mr.  Wicksteed's  process  they  did  not  deal 
with  highly  putrescent  sewage  abounding  in  ammonia. 
Professor  Way,  however,  held  a  different  opinion  ;  he  ex- 
amined sewer- water  from  places  in  the  centre  of  London, 
from  Barret-court  and  Dorset-square,  and  stated  that  all 
the  nitrogen  in  the  liquid  state  seemed  to  be  in  the  form  of 
ammoniacal  salts;  that  in  one  case  84  per  cent.,  and  in 
the  other  89  per  cent,  of  the  whole  ammonia  in  the 
sewaffe  existed  in  the  soluble  state.  While,  therefore, 
he  {Mr,  Lawes)  might  lament,  with  Mr.  Cooke,  that  thirty 
million  pounds  worth  of  ammonia  had  gone  to  waste  in 
the  City  of  London  during  his  life,  he  (Mr.  Lawes) 
oould  not  admit  that  this  waste  would  be  stofmed  by  the 
application  of  Mr.  Wicksteed's  process.  Mr.  Cooke  had, 
perhaps  wisely,  abstained  from  furnishing  an  analysis  of 
his  manure,  but  he  (Mr.  Lawes)  would,  however,  venture 
to  quote  one  which  had  lately  been  given  him  by  Pro- 
fessor Yoelcker,  Professor  of  Chemistry  to  the  Royal 
Agricultural  College,  Cirencester : — 
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Anaijftu  of  LekuUr  Mekt  made  from  the  eewage  of  the 
town  ofLekeeter^  by  Mr,  Wieketeed'e  Limeproeeu, 

Water 10-62 

Or^nic  matters 12*46 

Oxides  of  iron  and  alumica 2*89 

Phosphate  of  Lime  (bone  earth) 2*27 

Carbonate  of  Lime 62*99 

Sulphate  of  Lime 1*76 

Caroonate  of  magnesia 3*67 

Potash 0-26 

Chloride  of  Sodimn 0*45 

Insoluble  siliceous  matter 18*60 


100-77 
And  containing  nitrogen  equal  to  0*60 ;  ammonia,  0*72. 

Now,  here  was  a  substance  containing  80  per  cent,  of 
matter  to  which  it  was  impossible  to  assign  any  money 
value,  and  containing  not  more  than  16  or  17  lbs.  of  am- 
monia in  a  ton.  What  could  be  done  with  300,000  tons 
of  this  substance,  the  annual  amount  which  would  be 
produced  if  Mr.  Wicksteed's  process  was  applied  to  the 
London  seii-age  ?  It  certainly  could  not  be  sold,  and  it 
was  doubtful  whether  it  womd  be  taken  as  a  gift.  He 
(Mr.  Lawes)  could  hardly  think  that  the  Chief  Commis- 
sioner of  Public  Works  would  consider  himself  justified 
in  permitting  deodorising  works  to  be  erected  in  the 
metropolis,  from  which  8  or  9-tenths  of  the  ammonia  in 
the  sewage  operated  upon  would  flow  back  into  the 
sewers  or  river,  more  especially  as  ammonia  was  the  de* 
ment  which,  more  than  any  o&er,  was  supposed  to  be  the 
vehicle  of  miasma  and  contagion.  He  (Mr.  Lawes)con8i- 
deied  that  the  proper  moth(>d  of  using  sewage  was  by 
irrigation.  If,  however,  it  was  found  impossible  to  select 
any  district  upon  which  the  fluid  could  be  deposited,  he 
was  disposed  to  join  in  the  cry  of  those  who  say,  away 
with  the  sewage  to  the  German  ocean. 

Mr.  E.Chadwick,C.B.  ,  said  that,  on  the  statement  made 
by  Mr.  Cooke,  that  **  it  behoved  ihe  authorities  generally 
to  consider  whether  the  effluvium  from  an  extensive 
area  saturated  with  sewage,  poisoning  the  atmosphere 
by  putrifying  and  steaming  during  the  heat  of  the 
summer,  migntnot  be  as  iniuriousto  the  health  of  Kent, 
aye,  to  the  metropolis  itself,  as  the  most  efficient  sub- 
terranean removal  of  sewage  might  be  beneficial,"  it 
was  to  be  observed  that  by  one  set  of  authorities,  at  the 
least,  the  foundation  of  such  apprehensions  had  been  care- 
fully examined,  and  provisions  made  to  meet  them ;  and  it 
was,  doubtless,  theduty  of  thoeewho  had  the  responsibility 
of  new  works  to  re-investigate  the  subject,  and  to  examine 
the  works  in  actual  operation.  The  first  scheme  for 
applying  the  sewage  of  the  metropolis  to  other  towns 
was  proposed  by  the  late  Mr.  Smith,  of  Deanston,  and 
was  simply  an  application  of  the  practice  at  Edin- 
bnigh  of  applying  it  by  submersion.  The  result  of 
the  investigation  of  the  Board  of  Health  was  to 
establish  sanitary  objections  to  this  system,  as  well  as 
objections  of  an  agricultural  and  economical  nature. 
The  deodorising  power  of  soils  might  be  illustrated  by 
such  common  facts  as  that,  when  the  cook  had  an 
*'  oniony"  knife,  it  was  the  practice  to  put  it  in  garden 
mould,  where  it  was  soon  perfectly  deodorised.  But  by 
Professor  Way,  and  by  Mr.  Huxtable,  those  deodorising 
powers  of  the  soils  had  been  demonstrated  scientifically 
and  experimentally,  by  passing  sewage,  or  mixtures  of 
decomposing  animal  or  vegetable  matter,  through  a  suf- 
ficient stratum.  Most  persons  who  lived  in  the  neigh- 
bourhood of  the  parks,  at  the  period  of  top-dressings, 
Iiad  been  annoyed  by  the  ioul  odours  arising  from  this 
operation.  Indeed,  he  had  known  frequent  illness  occa- 
sioned by  them.  Similar  evils  were  at  times  expe- 
rienced during  the  heavy  dunging  and  top-dressings  of 
market-gardenswithdeoomposingaulmal  manures.  Great 
loss  also  ensued;  agriculturists  agreed  that  two-thirds,  or 
three-fourths,  escaped  in  a  gaseous  form.  The  mode  of  pre- 
venting' this  loss  aadnuiiftnce  was  not  to  apply  chemicals, 


but  simply  to  perform  the  work  of  disintegration  at  once  by 
putting  the  solid  manure  into  water  to  arrest  the  gases, 
and  applying  it  by  the  water-cart  or  by  steam-power. 
This  process  was  in  fact  a  saving  oife.  Mr.  Beach,  a 
market  gaidener,  at  Isleworth,  had  given  proof,  in  prize 
fruit  and  vegetation,  of  its  special  advantages.  The  ap- 
plication of  those  principles  to  the  diqKMal  of  the  refuse 
of  towns  in  the  prevention  of  nuisances,  was  now  proved 
in  a  sufficient  number  of  instances.  It  had  been  done  at 
Bugby  now  for  three  years.  In  respect  to  the  drainage,  it 
was  to  be  observed,  that  those  who  only  knew  sewage 
under  the  old  conditions,  as  decomposing  manure  from 
the  overflow  of  cesspools  or  house  drains,  where  it  had 
been  detained  for  weeks,  months,  or  years,  were  unaware 
of  the  new  conditions  of  town  drainage,  in  which 
all  cesspools  were  abolished,  self-cleansing  tubular 
house  drains  and  sewers  being  substituted,  and  the  reftise 
removed  at  once,  before  it  could  become  decomposed.  At 
Rugby,  all  refuse  was  immediately  removed  by  the  new 
self-cleansing  drainage  and  sewers,  and  afterwards  distri- 
buted by  steam-power  on  the  principle  of  the  water-cart. 
The  results  of  the  working  were  in  complete  accordance 
with  the  principles  and  facts  to  which  he  had  adverted. 
The  sewage  was  at  once  received  in  the  soil,  and  held 
there,  not  merely  in  mechanical  suspension,  but  in 
chemical  combination,  until  it  was  taken  up  by  vegeta- 
tion. The  effect  was  shown  in  the  pellucid  and  usually 
inodorous  condition  in  which  the  surplus  water  ran 
away  on  days  when  there  was  no  rainfall.  The  sanitary 
conditions  and  the  a^cultural  conditions,  were,  as  he 
(Mr.  Chadwick)  conceived,  inseparable,  and  the  instance 
cited  would  be  found  to  demonstrate  that  where  land 
was  available,  they  might  be  satisfactorily  established  by 
this  method.  But,  whilst  it  operated  to  arrest  decom- 
position, and  deodorize  the  refuse  of  towns,  and  to  pre- 
vent a  nuisance,  by  a  speaker  at  the  Great  Metropolitan 
Board  of  Works,  and  in  writings  of  persons  advocating 
particular  interests,  this  very  case  had  been  held  forth 
as  an  instance  of  the  creation  of  the  nuisance.  On  this 
essential  point  he  must  claim  to  adduce  the  authentic 
dedaration  of  Mr.  Walker  himself,  made  in  April  last, 
in  a  letter  in  answer  to  one  of  those  writers.  Mr. 
Chadwick  then  read  a  quotation  from  the  letter. 
Besides  the  sanitary  results  demonstrated,  this  particu- 
lar instance  tended,  in  connexion  with  other  evidence, 
to  settle  the  extent  of  area  required  for  the  application 
of  the  sewage  of  a  town  population.  At  present  the 
ordinary  sewage  derived  there  from  a  thousand  houses, 
was  direcUy  applied  to  about  five  hundred  acres,  by 
pumping,  without  any  storeage ;  and  there  was  an  end 
to  sewer  marshes,  or  sewer  lidses ;  but  it  sufficed  only 
for  an  average  of  three  or  four  dressings  during  the 
year.  Mr.  \Valker,  though  satisfied  with  the  results  as 
they  were,  was  of  opinion  that  the  refuse  might  be  ab- 
sorbed on  half  the  area ;  and  it  appeared  that  two  hun- 
dred acres  of  ordinary  drained  land  would  suffice  U> 
utilize  the  sewage  of  one  thousand  houses.  On 
such  a  scale  the  sewage  of  the  whole  of  the  metro- 
polis might  be  utilize  on  an  area  of  ten  miles 
square.  Where  land  was  obtainable,  and  he  confined 
his  objection  to  such  a  case,  the  intervention  of 
such  a  process  as  that  proposed,  was,  he  considered, 
an  unnecessary  expense,  a  waste  of  engineering  work, 
of  chemical  matter,  and  a  loss  and  deterioration  of 
manure. 

Mr.  G.  F.  WiLsoK,  F.B.S.,  said,  having  seen  the  works 
at  Leicester  in  operation,  he  could  bear  testimony  to  the 
apparent  perfection  of  the  numerous  mechanical  arrange- 
ments there,  and  to  the  complete  manner  in  which  the 
sewage  was  deodorized  and  disinfected.    The  chemical 

Sart  of  the  process  was  less  complete ;  through  the  un- 
ecomposed  nitrogenous  matter,  some  compounds  of 
urea,  such  as  the  oxalate  and  nitrate  pho^hates,  soap 
suds,  and  some  other  good  manure  could  be  saved  by 
the  lime  process,  precipitation,  and  filtration,  yet  am- 
monia, when  onoe  formed,  could  not  be  so.  He  thought,. 
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however,  that  in  one  chemical  point  of  view  the  lec- 
turer had  not  done  Mr.  Wicksteed's  process  justice; 
though  lime  would  not  fix  ammonia,  other  bodies  known 
to  chemists  would ;  and  there  was  no  doubt  that  greater 
chemical  knowledge  applied  to  the  subject  would  intro- 
duce those  bodies  either  in  substitution  for,  or  in  addi- 
tion to,  the  lime — ^inagnesian  limestone,  for  example. 
Now  it  seemed  to  him  that  Mr.  Wicksteed's  process  and 
apparatus  afforded  the  great  present  good  of  rendering 
sewage  entirely  innoxious  and  inoffensive ;  the  further, 
though  less  important,  present  good,  of  separating  a  con- 
siderable portion  of  the  fertilizing  matter ;  and  the  great 
future  good  of  supplying  in  operation  a  beautifully  com- 
plete apparatus,  with  appliances  for  precipitation,  for 
conveying  out  the  precipitate,  and  its  separation,  by  fil- 
tration, from  the  water  with  which  it  was  mixed,  all  at 
once  available  when  the  body  to  fix  the  ammonia  made 
its  ap^rance.  Now  he  (Mr.  Wilson)  could  not  think, 
even  if  the  chemical  knowledge  would  allow  it  (and  we 
had  now  great  scientific  chemists)  that  the  common 
sense  of  the  country  would  not  interfere  to  prevent  any 
such  monstrous  plan  as  that  by  which  the  enormously 
valuable  matter  of  the  London  sewers  would  be  carried 
and  allowed  to  run  to  waste  into  the  Oerman  Ocean. 
If  we  waited  until  a  combined  mechanical  and  chemi- 
cal process  arrived  at  perfection,  we  should  wait  for 
ever.  How  did g^reat manufactures  rise?  When  a  pro- 
cess had  attained  a  moderate  degree  of  perfection,  it 
was  put  into  operation;  then  improvements  after 
improvements  were  naturally  suggested.  The  great 
thing  was  to  get  a  good  practical  starting  point,  and 
the  meeting  would,  he  thought,  agree  with  him  that 
Mr.  \yick8teed  had,  at  the  very  least,  advanced  thus  far 
at  Leicester. 

Mr.  S.  SioNcv  said  this  was  the  third  time  ttiat  the 
value  of  sewage  manure  had  been  discussed  by  the 
Society  of  Arts.  On  the  first  occasion,  he  (Mr.  Sidney) 
characterised  as  wild  exaggerations  the  poeUcal  view 
which  Mr.  Mechi  took  of  the  refuse  of  cities.  On 
the  second  occasion,  Mr.  Bennet  Lawes,  in  a  most  able 
paper,  exhausted  the  chemical  part  of  the  (question,  and 
came  to  the  conclusion,  that  a  distant  limited  applica- 
tion of  sewage  manure  to  grass  land  in  a  liquid  state, 
was  its  only  profitable  use ;  and  now  Mr.  F.  Cooke,  in 
his  very  candid  paper,  was  content  to  take  manufactured 
solid  sewage,  at  from  2s.  to  48.  per  ton,  a  price  that 
would  not  bear  the  cost  of  carriage,  as  he  (Mr.  Sidney) 
had  shown  in  former  discussions.  This  theory  of  the 
enormous  value  of  town  sewage  was  not  new.  The 
late  ingenious  Mr.  Smith,  of  Deanston,  was  the  author 
of  a  theory,  that  town  sewage  could  be  converted  into 
a  source  of  revenue — a  theory  which  the  late  Board  of 
Health  had  employed,  in  order  to  bribe  many  towns  to 
enter  into  costly  and  unprofitable  schemes  of  town 
drainage.  In  1848,  Mr.  Smith,  of  Deanston,  in  a  report 
circulated  under  the  authority  of  the  Board  of  Health, 
wrote — "  Assuming  that  6  cwt.  of  sewer  water  is  equal 
to  2}  cwt.  of  guano— that  the  sewer  water  of  every  town 
was  worth  £1  per  head  per  annum  (that  wotdd  give  three 
millions  sterling  for  London) ;  and  that,  therefore,  *  such 
an  income  annually  would  provide  a  ftmd  for  the  improve- 
ment of  all  towns  in  a  manner  corresponding  with  the  most 
enlightened  views  with  respect  to  sanitary  regulations.' " 
A  very  little  inquiry  served  to  show,  that  while  2^  cwt. 
of  gnano  was  worth  SOs.,  and  would  produce  an  increase 
of  six  bushels  of  wheat  per  acre  over  ordinary  crops, 
the  same  quantity  of  sewage  water  was  all  but  value- 
less. Nevertheless,  in  the  first  report  of  the  Board  of 
Health,  dated  July,  1849,  it  was  said,  "  That  in  the 
local  works  which  it  is  necessary  to  execute  for  the 
sanitary  improvement  of  towns,  an  entirely  new  system 
of  sewerage  must  be  combined  with  a  new  system  of 
house  drainage,  with  a  new  system  of  water  supply,  and 
with  a  new  system  of  removing  and  of  applying  the 
refuse  of  towns  to  agriculture."  And  Local  Boaidsof 
Health   were  recommended   to    enclose   waste    land, 


"  di'ain,  and  lay  down  upon  it  pipes  for  the  distribution  of 
the  sewer  manure,  and  then  re-let  it,  prepared  for  cultiva- 
tion, with  a  supply  of  the  manure,  on  lease,  and  apply  the 
surplus  rents  to  the  sanitary  improvement  of  the  town." 
In  1853,  Mr.  Chadwick  addressed  a  letter  to  tlie  Home 
Secretary,  in  which  he  stated  that  there  were  ten  towns 
where  inoffensive  and  beneficial  distribution,  by  flexible 
pipe  and  jets,  might  be  anticipated  at  an  early  date ; 
and,  in  1856,  the  same  gentleman  read  a  paper  at  the 
Free  Trade  Congress  of  Brussels,  in  which  he  spoke  of 
a  hundred  towns  in  such  a  manner  as  to  lead  to 
the  belief  that  they  were  about  to  derive  crops  and 
revenue  from  their  sewage. — [Mr.  Chadwidc  dissented.] 
— At  any  rate,  such  was  the  impression  of  Mr.  Walker, 
of  Kugby,  of  himself  (Mr.  Sidney),  and  many  others. 
In  this  pa|)er,  at  least,  two  examules  only  of  enlightened 
cultivation  were  cited — ^the  well-known  liquid  manure 
farm,  of  170  acres,  at  Tiptree  (where  his  worthy  friend, 
Mr.  Mechi,  never  grew  good  com  crops, or  good  root  crops, 
until  he  followed  the  example  of  his  neighbours,  and 
pave  his  wheat  SOs.  an  acre  of  solid  guano,  and  drilled 
in  a  good  dose  of  Lawes'  superphosphate,  with  his  man- 
gold), and  the  sewage  manure  farm  of  Mr.  Walker,  at 
Rugby,  where, ,  on  200  acres  of  grass  land,  on  a  wonder- 
full}''  porous  soil,  a  very  good  effect  was  produced  by  the 
liquid  sewage  in  summer.  Here,  then,  after  all,  were 
just  two  towns,  or,  rather,  villages,  using  town  sewage 
on  the  Deanston  plan,  Watford,  where  the  machinery 
did  not  as  yet  work  successfully,  and  Bugby.  But 
the  sewage  manure  theorists  maintained  that  the 
absence  of  demand  for  the  fertilising  streams  of  cities  was 
to  be  attributed  to  the  stupidity  of  the  British  farmer. 
But  had  the  farmer  been  standing  still  during  the  last 
sixteen  years?  During  that  period  a  million  sterling 
had  been  invested  in  manufactories  for  producing  an> 
nually  hundreds  of  steam  engines,  threshing  machines, 
drills,  horse-hoes,  clod-crusliers,  ploughs,  harrows,  &c., 
which  were  eagerly  bought  up.  During  that  period  mil- 
lions had  been  sunk  in  draining,  paid  for  by  farmers' 
rents ;  hundreds  of  thousands  of  tons  of  guano,  costing 
from  £10  to  £15  a  ton,  had  been  consumed.  Manufac- 
tories of  another  costlpr  manure,  superphosphate  of  lime, 
had  been  established  m  every  great  town  and  every  ag- 
ricultural district.  These  manufacturers  imported  bones, 
bone  ashes,  and  burned  flesh  from  South  America ;  they 
ransacked  even  the  battle-fields  of  Europe  for  the  same 
invaluable  material ;  they  imported  apatite  from  Nor- 
way ;  and  they  did  all  this  while  sewage  lay  at  their 
doors,  offered  to  them  gratis,  and  yet  they  did  not  find 
it  worth  while  to  accept  it.  After  bringing  forward 
other  instances  in  support  of  his  views,  Mr.  Sidney  said 
that  in  thus  following  out  the  history  of  British  agricul- 
ture it  was  impossible  to  doubt  that  the  profitable  use  of 
liquid  manure  must  depend  on  special  and  exoeptional 
circumstances,  as,  for  instance,  where  it  oonld  by  gravi- 
tation be  cheaply  applied  to  grass  land,  of  a  oualitv  suffi- 
ciently porous  to  absorb  it.  At  Rugby  it  no  wed  away 
rapidly  enough ;  yet  even  there  it  oould  not  be  all  used, 
and  the  river  was  polluted.  But  few  soils  were  like  that 
of  the  Rugby  farm.  If  he  were  asked  why  we  neglect 
British,  and  send  so  far  for  Peruvian  guano,  at  more  than 
one  hundred  times  the  price  of  the  home  production,  he 
would  answer,  why  do  wo  drink  China  tea  instead  of 
British  herbs,  Eastern  sugar  instead  of  British  honey  ? 
Why  do  we  wear  American  cotton  andltalian  silk,  instead 
of  British  home-spun  ?  Why  do  we  prefer  rosewood  to 
British  oak  ?  Why  toast  our  friends  in  foreign  cham- 
pagne instead  of  the  domestic  gooseberry  ?  Because  the 
foreign  article  was  cheaper  at  the  higher  price. 

Mr.  Sheriff  Mechi  begged  to  state,  in  a  vety  few 
words,  the  results  of  his  own  practical  experience  on  this 
subject,  and,  in  the  first  place,  he  would  remark,  that 
the  earth  was  the  best  and  cheapest  deodoriser  that  they 
had.  So  effective  was  it  that  where  he  had  applied 
large  quantities  of  liquid  manure  of  the  strongest 
description,  saturated  with  the  dead  bodies  of  animaU  in 
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lai^ge  quantities,  he  had  found  his  cattle  feeding  upon  the 
pasture  bo  treated  within  twenty«four  hoars  after  the 
application,  and  forty>eight  houni  after,  no  smell  what- 
ever was  emitted.  Again,  with  respect  to  liquid  manure 
not  heing  good  for  other  crops  than  those  of  grass,  he  bad 
found  it  beneficial  to  every  description  of  crop,  and  so 
effective  that,  w^hcre  it  was  applied  in  considerable 
quantities,  he  had  seen  its  effects  on  subsequent  crops  for 
three  or  four  years.  Having  apiece  of  land  undone,  and 
comparing  it  with  thatwhidi  was  done,  the  result  had 
been  unquestionable  for  several  years.  If  they 
doubted  the  power  of  the  soil  as  a  deodoriser, 
they  had  only  to  get  some  game  that  was  high, 
wrap  it  in  a  cloth,  and  cover  it  with  a  few  shovels- 
full  of  earth,  and,  in  half  an  hour,  they  would 
find  that  all  unpleasant  smell  was  removed.  A  labourer 
in  his  employ  had  assured  him  that  when  he  used  to  be 
engaged  in  cutting  up  carrion  for  feeding  hounds,  the 
only  way  in  which  he  could  remove  the  smell  fi*om  his 
hands  was  by  washing  them  in  day  ^ater.  But  before 
they  could  apply  liquid  manure  to  clay  lands  ^hey  must 
be  well  drained.  On  chalky,  gravelly,  and  sandy  soils, 
they  might  put  any  quantity  of  liquid  manure  with  effect, 
especially  for  those  quick-growing  crops  which  consumed 
large  quantities  of  food  by  their  rapid  growth.  But 
the  jgireat  question  was,  to  pei'suade  the  agricultural 
public  that  It  was  to  their  interest  to  use  this  description 
of  manure.  If  sewage  was  profitable  to  be  used  by  the 
farmer,  it  was  useless  unless  the  agricultural  public 
were  prepared  to  lay  down  the  pipes  to  bring  it  upon 
their  Lma.  This  could  be  done  at  a  cost  of  something 
like  £6  per  acre.  Having  adopted  the  system  himself, 
he  could  state  as  the  result  of  his  experience  for  the  last 
four  years,  on  his  farm  of  170  acres,  that  it  was  a  most 
profitable  operation.  Applying  the  water  of  London 
alone-— even  without  the  12,000  or  15,000  tons  of  am- 
monia—over properly  drained  land,  would  be  profita- 
ble. The  water  meadows  of  Winchester  and  the  Duke 
of  Portland  proved  this.  It  had  been  said  that  liquid  ma- 
nure was  not  available  during  wet  weather  or  frost.  He 
would  say  that  it  could  be  applied  in  any  weather  except 
very  severe  froet,  and  even  during  frost  it  often  had  the 
effect  of  softening  the  ground.  He  hoped  never  again 
to  hear  it  asserted  that  water  cannot  percolate  through 
tlw  stiff  clays,  for  unless  that  notion  were  exploded,  it 
was  in  vain  to  hope  that  agriculturists  would  apply  the 
sewage  of  towns  upon  day  lands.  The  cost  of  its 
application  was  no  longer  a  matter  of  doubt.  There 
was  a  vast  amount  of  prmudice  to  be  got  rid  of 
before  sewage  manure  would  be  of  extensive  application. 
Of  its  value  there  could  be  no  question.  London  at  the 
present  time  contained  about  an  eleventh  part  of  the 
population  of  the  whole  country,  and  probably  the  pro- 
duce of  one-eighth  of  the  whole  area  of  land  was  ex- 
hausted to  feed  London  alone.  The  importance  of  a 
good  manure  would  be  fully  appredatedby  those  who 
had  to  resort  to  enensive  foreign  manure  to  supply  the 
exhaustion  of  the  land  in  feeding  the  population  of  this 
metropolis.  With  regard  to  the  deodorising  process  at 
Leicester  now  advanced,  he  would  state  that  it  was  con- 
templated to  cany  it  out  at  Chelmsford ;  originally  it 
was  intended  to  lay  down  a  system  of  pipes  and  works 
for  the  purpose  of  irrigating  the  land,  but  there  was  at 
present  a  difficulty  in  obtaining  the  land  required  for  the 
purpose  on  such  terms  as  would  justify  the  outlay. 

Dr.  CoPKLAND  remarked,  that  in  his  opinion,  if  Mr. 
Bazalgette's  plan  of  intercepting  sewers  were  carried  out, 
it  would  be  a  iaUure,  injurious  to  the  health  of  the  me- 
tropolis, and  would  entail  double  the  estimated  expense. 
The  subject  of  deodorising— or,  more  properly  speaking, 
disinfecting — ^was  one  of  great  importance ;  for,  unless 
that  were  done,  no  sanitary  improvement  would  result. 
He  objected  to  the  use  of  quick-lime  in  the  process,  in- 
asmuch as  it  set  free  the  ammonia,  whereas  he  would 
suggest  the  use  of  carbon  (carbon  being  a  fixer  of 
junmoma},  and  the  result  would  be  a  more  useM  manure. 


That  was,  however,  objected  to  by  Mr.  Cooke,  on  the 
score  of  expense.  In  1849,  a  patent  was  obtained  for 
peat  charcoal ;  it  had  been  extensively  employed,  and 
was  sold  in  Ireland  at  Is.  per  bushel.  This  might  be 
thought  a  high  price  for  agricultural  purposes,  but  if 
combined  with  other  chemical  materiab  it  mi^ht,  he 
thought,  be  advantageously  used  for  disinfecting  the 
sewage  before  it  reached  the  larger  reservoirs,  or  even  in 
the  reservoirs  themselves.  He  thought  that  a  mistaken 
notion  prevailed  as  to  the  injurious  effects  that  would 
result  fri -m  these  sewers,  for  he  had  reason  to  believe  that 
the  effects  wore  not  so  bad  as  when  the  sewage  was  sbread 
over  the  surface  of  the  land.  No  doubt,  as  Mr.  SheriiT 
Mechi  had  stated,  the  earth  was  the  best  deodoriser,  but 
the  great  object  was  to  deodorise  long  before  the  sewage 
reached  that  destination. 

Dr.  Glover  said,  that  time  did  not  admit  of  hiv 
speaking  at  any  length  on  the  subject,  but  he  believed 
that  deodorising  processes  might  be  carried  out  with 
success,  and  that  the  fact  of  several  very  impure  waters 
being  purified  by  filtration,  was  a  proof  of  it.  The  great 
olpect  should  be  to  employ  materials  which  were  them- 
selves excellent  as  articles  of  manure,  and  which,  by 
absorbing  the  sewage,  would  become  still  more  so.  Dr. 
Glover  referred  to  the  experiment  of  M.  Chevalier  on 
animal  charcoal  as  a  deodorising  agent,  and  stated  that 
he  himself  had  experimented  on  soot,  and  found  it  a 
powerful  deodorising  agent.  He  also  referred  to  the 
action  of  sulphate  of  lime  as  a  fixer  of  ammonia,  and  in 
conclusion  stated  that  he  believed  the  problem,  though 
difficult  of  solution,  was  by  no  means  impracticable. 

Mr.  Wright  said,  although  a  member  of  the  Metro- 
politan Board  of  Works,  he  was  not  there  to  defend  that 
Dody.  It  was  a  favourite  practice  to  point  out  in  strong 
language  the  enormous  amount  of  fertilising  matter  that 
was  lost  under  the  ordinary  s^'stem  of  town  sewage.^  He 
appealed  to  the  chairman ,  as  a  chemist,  and  one  acquainted 
with  manufactures,  whether  the  cost  at  which  it  could  be 
saved  was  not  an  essential  element  in  the  question. 
Quartz  might  contain  gold,  but  in  so  small  a  proportion 
that  it  would  not  pay  the  expense  of  extraction.  He 
applied  that  remark  to  the  subject  before  them.  Until  it 
had  been  shown  that  it  would  cost  less  to  abstract  the 
valuable  matters  in  the  sewage  than  the  value  when  ex- 
tracted, they  must  adopt  the  best  plan  they  could  for 
getting  rid  of  it.  He  would  instance  ammoniacal  li^or 
of  gas  works.  The  ordinary  strength  of  that  product 
in  gas  works  was,  that  it  took  about  16  ounces  of  sul- 
phuric acid  to  saturate  a  gallon  of  the  liquor,  and  thus 
form  a  salt  of  ammonia.  It  was  more  profitable  to  sell  it 
for  a  low  price  to  parties  who  took  it  away  from  the  gas 
works  and  manufactured  from  it  a  valuable  chemical 
salt,  than  for  the  gas  company  to  attempt  the  manufacture 
themselves.  But  the  manufiusture  could  not  be  carried 
on  profitably  if  the  dilution  exceeded  a  certain  per 
centage.  Now  the  per  centage  of  ammonia  in  sewMre 
was  infinitely  less  than  in  any  ammoniacal  ever  made.  He 
had  hoped  for  more  detailed  facts  as  to  the  expenses 
at  Leicester.  If,  as  was  stated,  they  were  selling  it 
at  2s.  per  ton,  could  they  buy  lime  for  the  process 
at  28.  per  ton?  Those  were  the  practical  questions 
which  required  to  be  answered.  He  thought,  that 
after  the  diversity  of  opinion  they  had  heard  that 
evening,  to  ask  the  Metropolitan  Board  to  rush  into  this 
scheme,  would  be  asking  more  than  practical  men  of 
business  would  be  indined  to  concede.  The  Board  of 
Works  were  doing  all  they  could  to  bring  the  sewage  to 
one  or  two  points,  and  when  there  it  could  be  operated 
upon.  He  would  appeal  to  this  large  audience,  whether 
wnat  the  Board  were  doing  was  not  something  like  that 
which  business  men  should  do? 

Mr.  Wilkinson  said  he  belonged  to  an  increasing 
section  of  the  Metropolitan  Board,  who  believed  that  in 
deodorising  would  be  found  the  suocessfhl  solution  of  the 
great  question  of  the  day.  He  contended  that  they  had 
noihing  to  do  with  the  commercial  connderation  of  the 
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quQstiop.  The  question  was  how  they  could  most  effi- 
ciently, in  a  sanitary  point  of  view,  effect  the  oomi>lete 
drainage  of  the  metropolis.  The  Board  of  Works  might 
be  considered  as  a  jup'  upon  the  question,  and  thev 
wanted  evidence  to  guide  them.  He  could  confirm  aU 
that  had  been  stated  by  Mr.  Cooke  with  regard  to  the 
sanitary  effects  of  that  system  upon  the  town  of  Leicester, 
and  the  process  might  be  carried  on  under  their  drawing- 
room  windows  without  offence  to  any  one.  He  con- 
sidered the  most  magnificent  results  had  ensued  in  a 
sanitary  point  of  view  from  the  adoption  of  the  de- 
odorising process;  and  as  the  representatives  of  the 
sanitary  interest  of  the  metropolis,  it  was  the  duty  of  the 
board  to  pause  before  they  committed  themselves  to  the 
vast  expenditure  proposed.  They  ought  officially  to 
send  proper  persons  to  examine  carefully  into  this  pro- 
cess. He  (Mr. Wilkinson)  was  not  wedded  to  any  parti- 
cular plan,  but  he  believed  that  the  deodorising  principle 
would  enable  them  to  do  the  work  most  effectually  and 
economically.  He  considered  that  it  ought  not  to  be 
thrown  upon  the  Board  of  Works  to  determine  this  great 
question ;  it  would  be  more  satisfactory  if  a  special  com- 
mission were  appointed  for  a  work  of  such  ma^itude, 
which  commission  should  embrace  the  best  engineering 
and  chemical  talent  of  the  day.  He  dissented  from  the 
opinion  just  expressed,  that  because  the  products  were 
not  at  present  commercially  valuable,  the  deodorising 
principle  oucht  not  on  that  account  to  be  considered  by 
the  Metropolitan  Board. 

Mr.  Rawlinson  said  that  it  was  now  pretty  well 
decided  that  towns  must  be  sewered,  and  houses  must  be 
drained,  if  health  was  to  be  preserved,  and  for  that  pur- 
pose the  accumulated  sewage  must  be  disposed  of;  and 
as  there  were  cases  in  which  an  immediate  application 
to  the  land  could  not  be  made,  some  form  of  deodorising 
would  be  necessary'.  He  (Mr.  Bawlinson)  could  only  say, 
that  if  the  Leicester  plan  did  not  fully  answer  the  pur- 
pose he  was  sorry  to  hear  it,  and  most  earnestly  hoped  all 
objections  might  be  removed.  Mr.  Cooke  had  imputed 
the  saving  of  life  in  Leicester  to  the  deodorising.  As 
this  ini^htbe  objected  to,  he  begjy^ed  to  say  that  sewers 
and  drains,  without  the  deodorising  works,  had  brought 
about  equally  beneficial  results,  and  he  only  mentioned 
this  fact  that  the  arguments  in  favour  of  deodorising 
might  not  be  weakened.  The  question  should  not  be 
one  of  cost  alone ;  if  absolutely  necessary  to  the  health 
and  comfort  of  the  people,  the  work  ought  to  be  made 
compulsory,  and  a  rate  should  be  levied  for  the  purpose 
of  defraying  the  expenses.  Much  had  been  said  about 
the  proposed  metropolitan  works,  and  their  great  cost — 
if  great  works  were  to  be  carried  out,  the  cost  must  be 
great,  but  not  greater  than  the  benefits  to  be  conferred. 

Dr.  Letueby  said,  as  the  Medical  Officer  of  Health  for 
the  City  of  London,  he  had  looked  with  great  interest  at 
every  scheme  which  had  been  advanced  in  order  toeffect  the 
complete  drainage  of  the  metropolis,  and  he,  in  common 
with  others,  had  devoted  considerable  attention  to  the 
question  raised  as  to  the  effect  of  lime  upon  the  sewage 
of  the  metropolis.  Without  entering  upon  the  en- 
gineering part  of  the  subject,  he  would  direct  his  atten- 
tion to  the  two  chief  arguments  that  had  been  advanced 
in  favour  of  the  scheme  then  brought  before  their  notice. 
One  related  to  the  chemical  influence  of  the  lime.  The 
constituents  of  the  sewage  of  towns  consisted  for  the 
most  part  of  undigested  matters,  and  when  those  were 
acted  upon  by  lime — whether  they  were  in  an  undecom- 
posed  state,  or  in  a  putrescent  state,  the  lime  precipi- 
tated the  phosphates,  which,  in  the  act  of  falling,  earned 
mechanically  other  matters  existing  in  sewage  waters,  and 
there  were  left  urea,  uric  acid,  and  other  substances  of 
value,  wholly  untouched.  The  process,  therefore,  he  con- 
sidereid  deficient  in  the  first  principles  of  chemistry .  He  need 
not  say  that  the  action  of^lime  upon  the  various  consti- 
tuent matters  of  sewage  water  was  well  known  to  chemista; 
but  he  had  himself  put  it  to  the  test  of  experiment,  and 
)ie  found  that  lime  acted  upon  the  sewage  matter,  whe- 


ther fresh  or  in  a  decomposed  state,  in  such  a  manner- 
that  the  great  material  which  gave  its  value  to  puano-- 
amroonla — ^passed  away,  and  was  lost.    The  lime  did 
little  more    than  precipitate  the  matters  mechanically 
suspended.    Another  argument  was,  that  the  mortality 
of  the  town  of  Leicester  had  been  very  considerably  re- 
duced since  that  mode  of  disinfecting  the  sewage  had 
been   introduced.     The  tabulated  return  before  them, 
would  at  first  sight  indicate  that  fact,   and  if  they  relied 
upon  it,  they  might  conclude  that  the  h^ilth  of  the 
town  had  progressed,  pari  paasu,  with  the  introduction 
of  this  system.    But  let  them  look  at  the  other  towns- 
in   the  North-Midland  counties,  and  the^  would  find 
that  there  also,  in  precisely  similar  proportion,  had  there 
been  an  improvement  in  the  state  of  the  public  health.. 
By  the  returns  of  the  Begistrar-Oeneral  for  the  laat  three 
years,  he  found  that  the  improvement  in  the  health  of 
Leicester — ^upon  which  so  much  stress  was  laid,  as  con- 
nected with  this  prticular  system— was  precisely  the 
same  as  that   which  had  taken  place  throughout  the 
whole  of  England;  thus  the  argument  failed.    He  was 
therefore  of  opinion  that  the  two  points  to  which  he  had 
directed  his  remarks,  viz.,  the  chemical  principle  in-^- 
volved,    and  the    sanitary    result   claimed,  were   not 
founded  upon  those  sure  data  on  which  such  schemeH 
ought  to  be  based,  in  order  to  gain  attention  as  applica- 
ble  to  the  exigencies  of  the  metropolis. 

Mr.  Cooke  said  that  the  length  of  the  discussion  and 
the  lateness  of  the  hour  would  only  admit  of  a  very 
brief  reply  to  the  comments  of  the  various  gentlemen 
who  had  addressed  the  meeting.  It  had  been  said  that 
he  had  ascribed  the  diminished  number  of  deaths  at 
Leicester  to  the  system  of  deodorisation  alone ;  but  that 
was  an  error.  He  had  ascribed  this  all-important  fact  to 
the  general  sanitary  measures  adopted  at  Leicester. 
It  was  true  the  putrid  river  Soar  of  former  days  had, 
since  the  erection  of  the  deodorising  works,  become  a 
pure  stream  of  wholesome  water,  and  the  nckly  residents 
on  its  banks  had  become  healthy.  This  wasa  remaricable 
coincidence,  at  least.  It  had  been  said  that  quicklime 
liberated  the  ammonia  of  the  sewage,  and  that  the 
Leicester  plan  was,  therefore,  chemically  wrong.  He 
(Mr.  Cooke)  had  stated  that  it  was  cream,  or  hydrate  of 
lime,  that  was  employed,  and  that  the  anmionia,  in 
consequence,  could  not  be,  and  was  not,  liberated  by 
the  process.  It  had  been  said  that  the  chemist  of  tl^ 
A^cultural  College  at  Cirencester  declared  that  in  the  dry 
bricks  there  was  only  *72  per  cent,  of  ammonia.  He  (Mr. 
Cooke)  had  shown  that  the  dry  brick  lost  its  ammonia, 
and  should  not  be  taken  as  the  product  of  the  system.  It 
had  been  said  that  the  proceas  was  a  fallacy,  and  the 
product  worthless,  because  it  did  not  sell.  He  (Mr» 
Cooke)  had  stated  that  it  did  sell,  at  a  price  that  covered 
the  outlay  in  production,  and  that  1,000  tons  had  been 
sold  in  the  last  fortnight.  He  was  told  that  there  was  a 
fallacy  in  valuins  the  ammonia  in  manure  at  £60  per 
ton ,  as  that  was  the  price*  of  the  pure  article.  He  replied, 
how,  then,  was  ^^uano  valued  ?  It  contained  sixteen  per 
cent,  of  ammonia,  and  sold  in  the  market  in  proportion 
to  the  quantity  of  ammonia  in  the  sample.  He  was 
charged  by  a  member  of  the  Metropolitan  Board  with 
trying  to  force  his  plan  upon  the  board.  It  was  not  his 
plan,  but  that  of  the  board— of  their  engineer,  Mr. 
BazaJgette — ^who  recommended  it  for  the  western  district, 
because  **  he  had  ascertained  that  theooft  of  the  process 
of  purification  would  be  very  much  less  than  that  of 
conveying  the  sewage  to  Barking-creek."  That  this 
circumstance  mainly  influenced  him,  although  the 
increased  engineering  difficulties  attendant  on  the  other 
scheme  had  some  share  in  forming  his  decision,  and  that 
the  amount  of  saving  in  that  district  alone  would  be 
£12,000  per  annum ;  and  Mr.  Bazalf^ette  afterwards  stated 
that  if  his  (Mr.  Cooke's)  proposition  for  deodorising  at 

I  the  Lea  river  were  adopted,  **  a  further  saving  of  nearly 
half  a  million  might  be  effected."    It  was  said  that  the 
•  plan  had  failed  at  Southampton.    This  was  an  error* 
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The  aathorities  had  not  adopted  the  plan,  and  their 
potrid  sewage  flowed  into  their  stream  at  low  tide,  but 
he  thoQght  they  would  ultimately  adopt  it.  Another 
gentleman  uiged' that  the  English  farmer  would  only  use 
the  pure  guano,  on  the  same  ground  that  in  private 
life  tofaaooo  was  used  instead  of  rhubarb  leaf,  coffee 
instead  of  chicory,  chamnagne  instead  of  gooseberry 
wine.  He  (Mr.  Cooke)  replied  that  that  gentleman  was 
wrong  in  each  case.  The  counterfeit  was  extensively 
used  because  it  was  cheaper,  but  the  deodorised  sewage 
was  no  counterfeit;  it  was  of  low  value,  but  still  of 
value,  and  sold  at  the  low  price  at  which  it  could  be 
produced,  and  for  what  it  was  worth.  He  (Mr.  Cooke) 
Miowed,  by  sales  that  were  goineon,  that  it  could  he 
disposed  of  at  a  price  which  would  cover  working  ex- 
penses, but  the  Metropolitan  Board  were  willing  to  spend 
£38,000  per  annum,  without  any  return.  He  showed  a 
saving  of  £1,200,000  per  annum  on  the  engineers' 
estimates.  Another  gentleman  declared  that  irrigation 
was  desirable,  but  tluit  it  infected  the  air.  He  (Mr. 
Cooke)  submitted  a  plan  for  purifying  the  sewage  water 
before  it  was  employed  for  irrigation.  He  was  told  that 
the  ammonia  escaped  in  the  effluent  water,  but  the 
chemists  could  not  detect  it.  Another  gentleman,  a 
member  of  the  council,  said  that  he  (Mr.  Cooke)  had  not 
done  full  justice  to  Mr.  Wicksteed's  plan,  wUich  had 
proved  three  great  points,  viz.,  that  the  feculent  matter 
was  separated  by  it  without  any  nuisance,  that  the 
deposit  was  removed  from  under  the  clear  water  without 
exposure  to  the  atmosphere,  and  that  it  was  converted 
into  a  solid  substance, easily  removed,  and  of  some  value. 
He  said  that  therein  iiie  main  question  was  solved.  He 
(Mr.  Cooke)  urgently  warned  the  agriculturists  of  this 
country  not  to  oe  led  blindly*  W  the  diemists.  Thevhad 
been  Uie  best  and  truest  advisers,  but  they  would  be 
found  to  be  bad  masters.  Twenty  years  had  passed 
rinee  he  had  had  to  fight  the  cause  of  a  great  and  novel 
midertaking,  when  the  very  mention  of  the  electric 
telegraph  was  laughed  at,  and  when  he  had  not  the 
great  facts  achieved  to  point  to  which  he  had  in  this 
instance.  But  truth  would  gain  its  victory,  as  it  did 
then,  and  the  scientific  prejudices  once  overcome,  the 
scientific  adviser  became  the  best  and  safest  friend.  The 
Leicester  system  was  a  great  fact,  which  could  not  be 
shaken.  Its  adoption  in  London,  under  the  guidance  of 
experience  and  science,  would  be  a  great  gain,  and  it  was 
his  (Mr.  Cooke's)  conviction  that  it  would  ultimately 
be  adopted. 

The  Chaibuan  said  it  only  remained  for  him  to  move 
a  vote  of  thanks  to  Mr.  Cooke  for  his  veiy  valuable 
paper.  With  reference  to  the  discussion  that  had  taken 
piaoe,  he  would  allude  to  a  matter  in  which  he  had  been 
personally  appealed  to  by  one  of  the  speakers,  viz.,  that 
this  question  ought  not  to  form  a  laige  subject  of  investi- 
gation because  capital  had  not  yet  used  it  for  speculative 
purposes.  The  whole  history  of  manufactures  was  but 
the  using  up  of  waste  materials  for  a  long  time  unrecog- 
nised by  ca^ntal,  but  which  ultimately  had  product 
the  most  important  benefits  to  mankind.  If  such  were 
the  ruult  of  manufactures,  surely  the  opinion  of  che- 
mists that  this  material  contains  valuable  properties  for 
the  food  of  our  population,  ought  to  receive  more  atten- 
tion from  capital,  and  they  ought  not  to  be  deterred  by 
any  general  statements  that  sewage  manure  could  not  be 
made  valuable.  He  thought  Mr.  Cooke's  advice,  to  refer 
the  question  to  a  commission  of  scientific  men  was  better 
than  that  he  had  employed  in  his  replv.  He  quite 
agreed  that  whilst  they  ought  not  to  allow  scientific 
men  to  be  their  masten,  they  ought  to  make  scientific 
men  their  advisers.  In  carrying  out  the  electric  tele- 
graph, Mr.  Cooke,  who  knew  much  of  the  science  of  the 
subject,  did  not  hesitate  to  avail  himself  of  the  scientific 
discoveries  of  other  persons,  or  to  employ  their  counsel 
in  guiding  him,  and  it  was  this,  united  with  his  own 
energy  and  power  of  business,  which  had  led  to  such  a 
successful  result.    The  fact  of  his  being  in  the  chair  had 


prevented  him  taking  part  in  the  discussion,  but  he  did 
not  wish  to  be  supposed  to  be  committed  to  a  full  ap- 
proval of  the  plan  before  them.  He,  however,  agreed 
that  it  ought  to  be  further  investigated,  in  which  he 
thought  scientific  men  could  aid  with  their  information 
in  deciding  the  q^uestioi)  whether  thi6  plan  was  one  that 
could  be  economically  adopted,  or  whether— economical 
or  not — it  coulobe  adopted  with  safety  to  the  community. 
This  was  a  legitimate  subject  for  scientific  investigation, 
and  for  the  counsel  of  scientific  men. 
A  vote  of  thanks  was  passed  to  Mr.  Cooke. 

The  Secretary  annonnced,  that  on  Wednesday 
nejct,  the  17th  inst.,  a  paper  by  Professor  Owen, 
F.R.8.,  "  On  the  Ivory  and  Teeth  of  Commerce," 
wonld  be  read. 

The  following  letters  have  been  received  since  the  meet- 
ing:— 

"  Sir, — There  was  no  time  for  practical  farming  men 
to  make  any  observations  last  evening,  otheiwise  I  should 
have  stated  that  since  I  have  been  engaged  in  farming 
on  rather  a  large  scale  (farming  560  acres),  I  have  been 
constantly  studying  all  the  dinerent  modes  now  known 
for  manuring  and  enriching  my  land  at  the  least  cost ; 
and  with  respect  to  the  manure  made  by  Mr.  Wicksteed's 
process,  I  should  say  that  it  is  with  the  farmers  merely 
a  question  of  cost.  If  Mr.  Wicksteed's  solid  manure 
contains  -73  per  cent,  of  ammonia  and  12  per  cent,  of  ani- 
mal matters  (as  the  analysis  of  Mx.  Voelcker  proves)  then 
one  ton  of  it  is  worth  to  the  farmer  as  much  as  100  lbs. 
of  guauo ;  and  if  the  farm  is  near  to  the  works,  it  may 
be  cheaper  for  him  to  buy  and  distribute  on  his  land 
3}  tons  of  this  manure,  than  3  cwt.  of  guano ;  but  that 
cost  depends,  of  course,  on  the  distance  and  expense  of 
carrying  this  manure  on  to  his  fields.  The  ^reat  ad- 
vantage of  applying  liquid  manure  by  pipes,  is  the  small 
cost  of  its  distribution,  as  the  engine  wul  pump  up  and 
distribute  manure  at  a  cost  of  l^d.  per  ton ;  whereas  the 
carting  of  solid  manure  alone  from  the  farmyard  on  to 
the  tields  and  distributing  it,  will  cost  48.  per  ton.  Also, 
when  the  manuring  principle  is  applied  to  land  dissolved 
in  water,  it  permeates  more  rapidly  through  the  soil,  and 
becomes  more  quicklv  combined  with  it,  than  when  put 
on  the  land  in  a  solid  state ;  and  until  the  manunng  * 
principle  has  chemically  combined  with  the  soil,  the  food 
for  plants  is  not  produced.  IVofessor  Way  has  shown 
us,  by  one  of  his  most  valuable  experiments,  that  when 
liquids,  containing  ammonia,  are  filtered  through  six 
inches  of  earth,  containing  such  usual  proportion  of 
alumina  as  all  com  lands  have,  all  the  ammonia 
is  retained  and  chemically  combined  with  the  alumina, 
and  the  liquid  is  discharged  free  from  it,  wherefore  it  is 
more  desirable  to  apply  the  manure  dissolved  in  water, 
and,  as  is  now  the  custom,  to  apply  guano  to  the  land  in 
wet  weather,  that  its  ammonia  may  be  quicklv  washed 
in ;  and  I  may  here  remark,  in  answer  to  onegentleman's 
observations,  that  Mr.  Way  has  found  that  peat  charcoal 
has  not  so  good  an  effect  in  arresting  ammonia  from 
liquids  as  common  earth,  and  it  is  therefore  of  no  value 
for  that  purpose. 

"  If  I  could  get  a  supplv  of  liquid  manure  brought  to 
mv  farm,  I  should  be  glad  to  receive  it,  apd  would  dis- 
tnbute  it  over  my  land;  but  until  that  can  be  done,  I  see 
no  reason  why  farmers  should  not  use  Mr.  Wicksteed's 
solid  manure,  if  its  cost  per  ton,  when  put  on  the  land, 
will  not  exceed  the  cost  of  100  lbs.  of  guano.  But,  of 
course,  if  by  Mr.  Wicksteed's  process  the  per  centage  of 
ammonia  can  be  increased,  its  value  to  the  farmer  will 
Also  be  greater. 

"  I  am,  &c., 

JOHN  BETHELL." 

*'SiB, — In  Mr.  Cooke's  piaper  of  yesterday  it  was 
asserted  '  that  Mr.  Wicksteed  was  the  inventor  of  the 
lime  process  for  deodorising  and  precipitating  sewage.' 
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**  As  long  since  as  1847  a  court  of  inquiry,  consisting 
of  the  chairman  of  the  meeting,  Dr.  Lyon  Flayfair, 
together  with  Sir  Henry  de  la  Beche,  and  one  or  two 
others,  examined  into  my  own  invention  on  this  subject, 
and  reported,  *  That  it  was  a  proper  subject  for  an  Act 
of  Parliament,'  which  act  was  passed  in  the  same  year. 
Mr.  Wicksteed  was  on  that  occasion  hoard  by  counsel 
before  that  court,  which,  however,  decided  in  my  favour. 

"It  was  impossible  for  me  last  evening  to  call 
attention  to  my  claims,  which,  however,  I  trust  you  will 
allow  to  appear  in  the  same  Journal  which  contains  the 
report  of  last  evening's  proceedings.  By  so  doing  you 
will  much  oblige  **  Yours,  &c., 

"  WILLIAM  HIGGS. 

**  24,  Chnrton-itroei,  Pimlico,  Dec.  11. 1866." 


HONORARY  LOCAL  SECRETARY. 

The  following  gentleman  has  been  appointed 
Honorary  Local  Secretary  for  Manchester : — 
George  Peel,  Manchester. 


EXAMINATION  PRIZE  FUND. 

The  following  addition  has  been  made  to  the 
Prize  Fnnd  :-^ 

Sir  J.  W.  Ramsden,  Bart.,  M.P.,  £105. 


REMARKS  ON  MR.  C.  SINKS'  PAPER. 

Sib, — I  was  much  surprised,  on  reading  Mr.  C.  Binks' 
interesting  paper  "  On  some  New  Meth^  of  Treating 
Linseed  Oil,"  &c. ,  to  find  that  he  had  so  completely  over- 
looked several  v^uable  memoirs  which  have  been  pub- 
lished on  the  very  subject  of  his  discourse,  not  only  as  to 
the  method  of  investigation,  but  also  the  very  substance 
he  recommends  to  impart  to  linseed  oil  rapid  drying  pro- 
perties. No  onp  less  deserves  the  following  sweeping 
remarks  of  Mr.  Binks  than  my  master,  M.  Chevreul : 
— "  But  the  labours  of  Chevreul  went  to  determine  their 
chemical  constitution,  not  to  investigate  their  peculiar 
changes  under  all  kinds  of  extraneous  action,  and  tha 
peculiar  chemical  history  of  the  changes  the  drying  oils 
undeigo  formed  no  part  of  his  admirable  researches ; " 
for  M.  Chevreul  be^n  to  investigate  fully  the  phenomena 
of  the  drying  of  oils  in  1846,  and  published  a  most  ex- 
tensive and  valuable  paper  in  the  Memoirs  of  the  Academy 
of  Sciences,  1850 ;  and  Mr.  Binks  cannot  plead  that  thfs 
paper  could  not  be  known  by  him,  for,  after  I  gave  my 
lecture  at  the  Government  Department  of  Science  and  Art, 
Marlborough  House,  Mr.  Hart  kindly  undertook  to  make 
an  extract  of  it,  which  he  published  in  several  numbers 
of  the  Builder,  see  Vol.  XIII.,  pages  109,  193,  243,  and 
873,  1866.  If  Mr.  Binks  will  read  M.  Chevreul's 
Memoirs,  he  will  find  that  this  learned  chemist  investi- 
gated the  drjnng  properties  of  oils  exactly  by  the  metliod 
claimed  by  Mr.  Binks,  and  he  will  find  that  M.  Chevreul 
made  and  described  several  himdi-cd  experiments.  My 
master  not  only  examined  the  various  atmospheric  in- 
fluences which  assist  or  impede  the  drying  of  linseed  and 
other  drying  oils,  but  also  the  action  of  the  same  when 
boiled  with  litharge,  or  oxide  of  manganese,  the  influence 
of  various  pigments  on  the  same,  and  lastly,  the  action 
which  various  surfaces  have  in  facilitating  or  retarding 
the  drying  of  oils. 

As  to  the  employment  of  the  hydrate  of  protoxide 
of  iron,  or  nickel,  and  especially  that  of  hydrate  of  pro- 
toxide of  manganese,  for  imparting  at  natural  tempera- 
tures, or  at  a  moderate  heat,  drying  properties  to  linseed 


oil,  Mr.  Binks  will  find  a  paper  by  Messrs.  E.  Baimel  and 
Jean,  published  in  the  Chemist,  Vol.  IV.,  p.  412, 1862 and 
1853,  in  which  those  gentlemen  recommend  the  above 
hydrated  oxides  for  the  above  purposes,  and,  what  is  not 
less  extraordinary  is,  that  the  very  explanation  of  the 
mode  of  action  of  these  hydrates  of  protoxides  in  deter- 
mining the  rapid  dr>'ing  of  linseed  oil,  is  identical  with 
that  given  by  Jilr.  Binks  as  his  own. 

I  am,  &c., 

F.  CBACE  CALVERT. 


DRYING  OILS. 

Sir, — The  desire  to  hear  what  the  manufacturers  of 
boiled  oil  and  varnish  had  to  say  on  the  subject  of  Mr. 
Binks'  paper,  and  the  lateness  of  the  hour,  prevented 
my  making  any  remark,  as  a  consumer  of  both  articles, 
as  to  their  present  defective  points. 

All  persons  interested  in  their  use  must  hail  with 
satisfaction  the  prospect  of  being  able  to  procure  a  pale 
or  colourless  drying  oil  at  a  mc^erate  price,  difficult  as 
it  is  to  believe  that  mixing  an  oil  of  nearly  the  colour 
and  consistence  of  treacle,  will  not  injure  the  purity  of 
white  and  other  delicate  paints;  the  mere  opening  a 
discussion  on  the  subject,  and  giving  consumers  an  oppor- 
tunity of  expressing  their  wants,  will  probably  lead  to 
improvements.  In  fact,  it  appears  that  the  difficulty  of 
procuring  a  colourless  drying  oil,  has  prevented  varnish 
makers  making  any  considerable  improvements  in  copal 
varnishes  for  carriages  during  the  last  thirty  years. 
From  all  the  information  I  can  obtain  on  the  subject, 
the  only  advance  made  during  that  time,  is,  that  many 
manufacturers  can  now  produce  as  good  an  article  at  a 
lower  price,  as  was  only  made  by  one  house  thirty  ^ears 
ago ;  the  colour  is  still  dark,  and  injures  delicate  painta. 

At  the  time  I  was  occupied  in  preparing  the  report  on 
the  carriage  department  of  the  Paris  Exhibition  last 
year,  and  obtaining  information  connected  with  the  de- 
tails of  manufacture,  I  found  exhibited  bv  Messrs.  J. 
Colin  and  Co.,  of  Breslau,  Silesia,  samples  of  pale 
drying  oils,  prepared  in  three  manners. 

First,  with  borate  of  manganese. 

Second,  with  phosphorus. 

Third,  without  heat. 

Can  Mr.  Binks  inform  us  if  he  has  tried  any  of  these 

methods,  or  will  any  manufacturer  try  them,  and  give 

us  the  result  of  his  experiments? — I  am,  &c., 

GEORGE  N.  HOOPER. 
28,  Hajnurket,  Dec  0. 


TECHNICAL  WORDS. 
SiB, — As  I  am  about  to  publish  a  Supplement  to  my 
'*  Enfflish  Dictionary,*'  I  shall  feel  much  obliged  to  any 
Members  of  the  Society,  or  readers  of  the  Jcumal,  who 
will  favour  me  with  additional  words,  and  particularly 
trade  terms. — I  am,  &c., 

HYDE  CLARKE. 
42,  BadBghaU-ctreet,  6th  Dw.,  1666. 

THE  PRICKLY  PEAR. 

Sir, — The  juice  of  the  fruit  of  the  prickly  pear,  the 
Cacitta  opuntia  of  some  botanists,  and  Opftntia  vvlgarU 
of  others,  which  you  forwarded  to  me  some  time  back, 
with  a  request  to  ascertain  its  properties  as  a  dye,  has,  so 
far  as  the  (quantity  sent  would  admit,  been  submitted  to 
different  trials  upon  cloth,  both  woollen  and  cotton,  with- 
out mordaunts^  and  moixlaunted. 

The  juice,  although  of  itself  a  beautiful  deep,  rich, 
purple  rose  colour,  did  not,  under  any  circumstances, 
convey  this  tint  to  the  material  with  which  it  was  tested. 

Cotton  doth  prefiared  with  different  mordannts  took 
up  colour  in  a  very  imperfect  manner.  The  shades 
varied  according  to  the  mordaunts  employed,  and  were 
from  a  grev  to  a  brownish  black.  All  were  of  a  dull  hue , 
and  unstable,  being  removed  to  a  large  extent  bv  bcilin^^ 
with  water  only,  consequently  of  little  or  no  value. 
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With  woollen  doth  mordaunted  I  was  more  saooessful, 
and  with  a  mordanntof  a  tin  salt  I  secured  a  bright  blue 
blade  colour,  which  was  comparatively  stable,  and  resisted 
considerably  the  soap  bath.  I  am  sorry  to  sav,  however, 
that  time  has  the  enect  of  changing  the  colour  of  this 
doth.  The  piece  accompanying  tnis,  and  which  vou  will 
notice  is  of  a  dull  brownish  purple  colour,  was  the  same 
which  I  exhibited  to  you  about  six  weeks  back,  and  was 
then,  as  yon  may  remember,  of  a  rather  beautif\il  blue 
black.  I  am,  &c., 

DUGALD  CAMrBELL. 

7,  Qulitj-coiut,  Chaneeiy-lane,  D«o.  4, 186S. 

BRU8SEL8  ECONOMIC  EXHIBITION. 
Sm, — ^I  find  that  I  was  misinformed  when  I  stated,  in 
my  report  on  the  Brussels  Exhibition  of  Domestic  Eco- 
nomy,* that  the  artide  on  the  Building  Department, 
whica  I  quoted  from  the  Builder  of  Oct.  4,  was  by  H. 
Boberts,  Esq.,  the  honorary  secretary  of  the  Labourers* 
Friend  Society.  I  am  not  aware  by  whom  that  artide 
was  written,  but  I  am  told  that  the  sum  allotted  by  the 
French  Government  towards  the  erection  of  workmen 's 
houses  in  France  was  10,000,000f.,  instead  of  l,000,000f. 

I  am,  &c., 

T.  TWINING,  Jun. 
Ftoryn  House,  Twiekenlism,  Deo.  3, 1856. 

EXAMINATIONS. 

8iB, — ^A  letter  appears  in  the  Journal  of  the  Society  of 
Arte  of  Friday  last,  in  which  the  writer  expresses  his 
rapet  that  the  Council  have  resolved  to  exclude  cer- 
tificated masters  from  their  examinations. 

It  seems  to  me  that  three  reasons  may  be  assigned 
to  justify  them  in  coming  to  such  a  decision: — 

1.  It  is  unneoessaxy  to  provide  examinations  for  that 
portion  of  sodety. 

2.  It  would  be  unfair  to  those  for  whom  the  exami- 
nations have  been  established. 

3.  It  would  tend  to  bring  the  Society  of  Arta  into 
direct  collision  with  existing  institutions. 

The  intention  of  the  Coundl  has  been  to  supply  a 
want  of  the  age,  and  whilst  they  keep  this  object 
fteadily  in  view  they  will  not  fail  to  command  the 
Tespect  and  support  of  the  more  thoughtful  part  of  the 
cammunity.— I  am,  Ac,  ROBERT  HONEY. 

C«mper's  Uoose,  HnntlBgdoii,  Nor.  34, 1B6S. 

RAILWAY  ALARM  FOG-SIGNAL. 
8in, — ^My  attention  was  engaged  to  make  an  improve- 
ment in  a]Aim-signals  for  railways  in  consequence  of  the 
terriUe  disaster  on  the  railway  near  Straffan,  in  Ireland, 
nearly  three  years  ago.  Colonel  Beamish,  director  of 
the  Cork  and  Bandon  Railway,  had  six  fog-signals 
placed  on  the  rail  at  the  Cork  terminus,  and  when  the 
engine  passed  over  them  two  or  three  failed  to  explode. 
I  requested  that  one,  which  was  not  tested,  should  be 
opened,  and  I  found  that  the  gunpowder  within  was 
eakedf  as  if  from  damp,  the  three  iron  nipples  were  rusted, 
and  the  percussion  caps  on  them  rendered  defective  from 
verdigris;  the  drcular  tin  case  was  also  nearly  eaten 
tlutnigh  with  rust.  Recollecting  that  the  composition 
with  which  I  charged  my  rifle  percussion-shells,  as 
£ur  back  as  the  year  1828,  made  a  louder  and  a  sharper 
report  than  ady  gunpowder  I  could  find,  I  thought  tnis 
oompoeition-— equal  parts  by  weight  of  chloride  of  potass 
and  sulphide  of  antimony,  both  pulverised — ^would  be 
the  best  adapted  for  charging  my  fog-signals,  which  are 
made  of  paper,  varnished  over  to  make  them  water  and 
damp-proof;  they  are  exploded  by  means  of  my  patented 
daas  tabe-ignitor,  which  cannot  take  rust  or  become 
Unpaired  by  any  length  of  time  in  keeping.  The  weight 
of  my  siffnal  is  not  quite  half  that  of  the  tin  signal  now 
in  use,  mile  its  report  is  louder  and  sharper. 

I  am,  ibc, 

J.   NORTON. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Hon.  London  InaUtution,  T.    Dr.  TyndAll,  **0n  the  Katnze  ud 
Fhenomona  of  Llfht.'* 

ArchitecU,  8.  Mr.  Owen  Jones,  **  On  the  Leading  Prlnolplet 
which  oppear  to  reign  in  the  CoiQpoiition  of  Omamenta 
of  erery  period — from  the  Gxamxser  of  Ornament.** 

Chemical,  8.    Mr.  A.  G.  Andenon,  **  On  the  Saponiflcaftloa 
ofRetin.** 
TuKS.  Civil  Engineers,  8.    Annirersary. 

LInuean,  s. 

Pathological,  8. 

Statbtinl,  8. 
Wed.  London  InBtitntlon,  8.    Conrersuione. 

Sodetj  of  Arts,  8.  Professor  Richard  Owen,  F.B.8.,  **0n 
Uie  Ivory  and  Teeth  of  Commerce.** 

Geological,  8.  L  CapUin  Spratt,  **  On  the  Tertiaiy  fresh- 
water Deposiu  of  the  Western  Portion  of  the  Grecian 
ArchlpeUgo.**  II.  Mr.  John  Wolle/,  *«  On  an  loe-carried 
Boulder  at  Dorgholm.**  III.  The  Ker.  Mr.  Clarke,  ••  On 
the  Occurrence  of  Volcanic  Bombs  in  Van  Dieman*a 
Land.**  IV.  Dr.  Richardson  and  Mr.  E.  Browell,  *«  Analy- 
sis of  Waters  from  the  Turko-Persian  Frontier.**  V. 
Messrs.  HilUer  and  Moyle,  "  On  some  Minerala  from 
8iam.** 
Tbubs.  Royal  Sodety  Club,  6. 

Nnndsnutle,  8. 

Antiquaries,  8. 

Philological,  8. 

Roval,  8|. 
Sat.  Asiatio,2. 

London  Institution,  3.  Mr.  T.  A.  MaIone,"On  Experi- 
mental Physics,  chiefly  in  Relation  to  Chemistiy.** 

Medical,  8. 
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PATENT  LAW  AMENDMENT  ACT. 

APPUCATIONS  FOB  PATB1CT8  AHD  PmORCnoN  ALLOWBD. 

IFrom  Gazette,  November  2Sth,  1866.] 
Dated  Utk  November,  186S. 
2691.  John  Sutherland,  Paddington— An  improred  railway  break. 
2693.  Henry  Clarke  Ash,  11,  Park  Place  South,  Chelsea— Imprare- 
ments  in  railway  sisals. 

2693.  Dan  Saul,  and  Peter  Williams,  Swlnton,  Lancashire— CertalA 

improTements  in  machinery  or  apparatus  Ibr  spinning  and 
doubling  cotton  and  other  fibrous  materials. 

2694.  Andrew  Symington,  Kettle,  Fife,  N.B.— ImproTements  in  ap- 

paratus for  drying  yams  and  woren  Ihbrios* 
2690.  Christopher  Binks,  City  of  London— ImproTements  In  oonTtrCp 
ing  iron  into  steel,  and  in  giving  a  ooating  of  steel  to  iron. 

2696.  Archibald  Reid,  Sidmouth-etreei,  Begent-square,  and  Charles 

O'Neil,  Golden-square— Improrements  in  treating  metalUo 
ores  to  obtain  copper. 

2697.  John  Crawley,  Wood-street,  Cheapsidfr—ImproTed  ma6hin«i7 

fbr  stitching  fkbrics. 

2698.  James  GreaTes,  Gerrard-street,  Soho— An  improved  constno- 

tion  of  ladies*  side  saddle.    (A  communication.) 

2699.  John  Aitken,  Islington— Improrements  in  the  fturnaees  em- 

ployed in  the  mannlkcture  of  iron  or  other  metala. 
Dated  16IA  November,  1866. 
2TQ0.  Nicolas  Pierre  Joseph  Leseure,  29,  Rue  de  TEchiquier,  Paris— 
An  iroprored  embroidering  machine. 

2701.  Henry  Hawes  Fox,  17,  College-hiU— ImproTements  In  mann- 

Ikctuiing  brushes. 

2702.  Deane  John  Hoare,  Mortimer-street,  CaTendish-square— Im  • 

prorements  in  ihe  manuikcture  of  iron. 

2703.  Robert  Mushet,  Coleford,  Gloucestershire— Improrements  in 

the  manuikcture  of  iron. 

2704.  Andrew  Barclay,  Kilmarnock,  Ayrshire— Improrements  in  the 

noannlkcture  of  iron. 
2709.  George  Darles,  1,  Serle-street.  LincoIn*s-inn— An  improred 
paper  suiUble  fbr  the  filtration  of  liquids,  the  dresring  of 
wounds,  and  for  the  manufhcture  of  envelopes,  bags,  bands, 
and  for  other  shnilar  purposes.    (A  communication.) 

2706.  John  Billing,  Abingdon-street,  Westminstei^ImproTeme&tsin 

ehinmeys. 

2707.  George  Pye,  Ipswich— An  improvement  In  treating  and  bleaeh- 

ing  cotton.  

1708.  Henry  Blackburn,  Bntterworth  HalL  near  Rochdale— ImprOTQ- 
ments  in  bilUes  and  mules  for  slubbing  and  spinning  wool, 
cotton,  or  other  fibrous  materials. 

2709.  John  Drew,  fiack-hill,  Middlesex— Improveme&U  in  libraiy 

tables  or  desks.  ^^^ 

2710.  Nathan  Robin,  on,  John  Lister,  and  Henry  Strrenion,Bi«dftMat 

York — Impt-ovements  in  loomsibr  weaving. 

2711.  Christopher  Binks,  London— ImproTemenU  in  the  manulko- 

ture  of  iron  and  steel. 

Dated  Ittk  November,  1856. 

2712.  Thomas  Cope,  LiTerpooi— ImproTenaents  in  tobaooo-eattiBg 

macliines. 

2713.  Alexandre  Marie  Joseph  Eeckman,  lille,  Ranee    A  mecbaai- 

cal  bakery  and  cookery.  .     .  _. 

2714.  Joseph  Worthington,  Manchester— An  improved  mode  of  sig- 

nalling fhun  the  guard  to  the  engine  driver  on  railway 
tndns. 
2716.  Constnatin  Michel,  Lyons,  France,  and  Isidore  Antoine  Maret, 
Paris— Making  atmospherical  observations. 
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2716.  WUHan  Hawkef,  BInniDflrlum— AneworimproTedmuhiiierj 

fbr  appljlng  ftcam  power  to  theploac^Ung  of  land,  and  other 
agricultural  operations. 

2717.  Estevei  Blancbon,  Blois,  France— Machinery  and  apparatni  fbr 

marking  and  boring  leather  and  other  dmilar  •ubctances,  fbr 
making  and  cutting  acrewed  pini,  and  fbr  uniting  leather  and 
other  similar  materials.    (A  communication.) 

9718.  Qcorge  Jones  and  Joseph  Beoce  Jones,  Liverpool— An  Improred 
life-boat. 

Dated  I8/A  November,  1866. 

2719.  John  Wilson,  West  Bromwich,  Btaflbrd— Tmprorements  in 
springs  fbr  railway  and  other  carriages. 

2721.  Samuel  Cunliilb  Lister,  Manningham,  near  Bndfbrd,  York — 
Improrements  in  spinning. 

SYn.  Fk«derick  Arthur  Maenaj,  Taverliam  Mills,  Norwich— Im- 
proTcments  in  damping  paper  fbr  printing. 

373S.  Blchard  Butterworth,  Chelsea— Improrements  in  the  means  of 
securing  the  ends  of  rails  for  railways. 

2724.  Samuel  Djer,  Bristol — Improved  mecluuiism,  applicable  to 
propelling  ships  and  vessels,  applicable  also  as  power  ma- 
chinery fbr  ships'  purposes. 

2726.  John  Grieve,  Bank-park,  Tranent,  Haddington— Improvements 

in  chimney  cans. 
2796.  Henry  Bessemer,  Queen-«treet-place,  New  Cannon-«treet — Im- 
provements in  the  manuCscture  of  iron. 

[From  Qazeite^  Doeember  bth,  1866.] 

Dated  ISik  September^  1866. 
2142.  Edward    Green,  Wakofleld— Improvements  in  scrapers  em. 
ployed  to  cleanse  boiler  tubes  and  flues  fbr  economising  f^l. 

Dated  25fA  October,  1866. 
2612.  Heinrich  Hochstaetter,  Dannstadt— Improrementa  in  obtain- 
ing instantaneous  light. 

Dated  Itk  November^  1866. 
2624.  Amos  Holt  and  Jabez  BenUey,  Cardigan  Mill,  East  Ardsley, 
near  Wakefield— Improvements  in  machinery  fbr  weaving 
stuff  and  other  goods. 

Dated  I6tk  Kovember^im. 
2681.  The  Honourable  AVilliam  Erskine  Cochrane,  6,  Osnaburgh- 
terrace.  Regent's -parlt— Improvements  in  the  x>ermanent  way 
ofnilwayt. 

Dated  I9tk  November,  1866. 

2727.  William  Brindley,  Moorgate-stroet— Improvements  in  the  treat- 

ment and  application  of  papier  mach£  fbr  covering  floors, 

roofh,  and  other  like  useful  purposes. 
2729.  Henry  John  Dlstln,  31,  Cranboum-street,  Leioester-sauaro— 

Improvements  in  comets  and  other  wind  musical  instru- 

ments.    (A  communication.) 
2Y90.  Wniiam  Smith  Churchill  and  James  Bradshaw,  StalybtidfC, 

Cheshire — Improvements  in  machinery   or  apparatus  for 

drying  yams  or  fkbrics,  applicable  to  madiines  for  sixingor 

dressing  yams  or  threads  to  prepare  thpn  to  he  woven. 

2731.  John  Jones,  Middlesborough-on-Tees,  Yorkshire,  and  Edward 

Jones,  Liverpool — Improvements  in  the  noanufllctuie  or  pro- 
duction  and  treatnMnt  of  metal  castings. 

2732.  John  Lord,  Rochdale— An  improved  admixture  or  comi)ound 

to  be  employed  as  a  substitute  for  oil  in  the  treatment  of 
animal  wool  preparatory  to  *'  carding." 

2733.  James,  Earl  of  Caithness,  BarrogUl-castle,  Caithness,  N.B.— 

Improvements  in  driving  belts,  straps,  or  bands  fbr  ma> 
chlnety,  and  in  the  application  and  use  thereof. 

2734.  William  Edward  Newton,  66,  Chancery-lane— An  Improve- 

ment in  centrifbgal  pumps.    (A  communication.) 
2736.  Geoige   Watson,   Manchester,  and  Cornelius  Satterthwaite, 

Preston— Improvements  in  the  manufacture  of  fire  lighters. 
2738.  Alfred  Wataon  and  AlfVed  Hamlyn  Williams,  Cornmll— An 

improved  cap  or  top  fbr  scent  bottles. 
2738.  Samuel  Fox,  Deepcar,  Sheffield— Improvements  In  machinery 

for  drawing  wine  and  tubes. 

2740.  Louis  Addphe  de  Milly,  Paris— Improrementa  in  the  manu- 

flu;ture  of  fatty  acids. 

2741.  Samuel  Fox,  Deepcar,  Sheffield— Improvements  in  heating 

steel  wire  and  tubes,  also  ribs  and  stretchers  of  umbrellas 
and  parasols  for  hardening,  and  in  apparatus  fbr  straighten- 
ing wire  and  tubes. 

Dated  20lik  November  1856. 

2742.  Edwin  Salt,  Bolton-le-Moor»— An  Improved  paper-cutting  ma- 

chine. 

2743.  James   Montgomery  Gilbert,  Manchester— Improvements  In 

certain  machines  for  etching  or  engraving. 
2746.  Peter  Armand  le  Comtc  de  Fontalncmoreau,   39,   Rue   de 
TEdiiquier,  Paris — Improred  apparatus  fbr  preparing  car- 
lx>nic  acid  gas  and  impregnating  liquids  therewith.   (A  com- 
munication.) 

2746.  Charles  Franfois  Jules  Fonrobert,  Berlin— Improrements  in 

the  mauufkcture  of  boots  and  shoes.  (Partly  a  communica- 
tion.) 

2747.  Charles  Francois  Jules  Fonrobert,  BotHu— Improvements  in 

the  mannfkcture  of  insulated  wires  for  electric  telegraphs. 
(Partly  a  communication.) 

1748.  Thomas  Francis  Joyce,  Birmingham — Improrements  In  Join- 
ing, supporting,  and  strengthening  the  rails  of  railways. 

2749.  William  Mornn,  48,  Gloucester-terrace,  Hyde-park— An  Im- 
prorement  in  heating  parts  of  cylinders  and  other  hollow 
bodies  of  iron  toa  welding  heat, 

1760.  Bobert  Brock  Benson,  New  York— Improrements  In  reefing 


2762.  Richard  Eaton,  2,  Snssex-terraee,  New-road,  Battersear-lm- 

prorementa  in  apparatos  fbr  buffing  on  rallwaya,aBd  for 
other  purposes. 

Dated  21sl  November,  1866. 

2763.  Louis  DartoU,  39,  Rue  de  rEchiauIer,  Paris— An  improred 

machine  fbr  the  cleansing  of  textile  and  fibrous  substances. 
2756.  John  Norman,  Lirerpool— Improrements  in  propelling  narl- 

Cble  ressels.  '    ^, 

L  WilUam  Clare,  White-street,  Saint  (}eorge  the  Martyr. 
Surrey — Improrementa  in  prerenting,  remorinc ,  consuming, 
and  oondennng  smoke  and  noxious  vapours,  and  in  apparatus 
for  those  purposes. 

2769.  FrtdMc  Ludewig,  Paris— An  Improred  learen. 

2761.  WiUiam  Edward  Newton,  66,  Chancery-lane— Improrementa 
in  machinery  fbr  spinning  or  twisting  fibrous  substances.  (A 
'^"'"'"un^n^tiAii . ) 

2763.  Joseph  Barrans,  New  Crosa,  Surrey— Improrementa  In  appa- 
ratus for  applying  oil  or  lubricating  fluid  to  the  azlea  of 
railway  carriages  and  locomotive  engines. 

2766.  Richard  Archibald  Brooman,  166,  Fleet-street— A  method  of 

and  preparation  for  rendering  textile  and  other  like  fisbrlci 
sanitary  and  disinfecting  agenta.    (A  communication.) 

2767.  Thomas  Roberts  and  John  Dale,  Manchester,  and  John  Da- 

niell  Pritchard,  Warrington— Improrements  in  obtaining 
and  puri^ring  oxalate  of  soda,  which  Improrementa  are  also 
appUcalde  to  the  manufitoture  of  oxalio  sicid. 

Dated  22md  November,  1866. 

2768.  Wniiam  Thomas  Henley,  St.  John's-street-road,  Clerkenwell 

— Improrementa  in  electric  telegraphs,  and  apparatus  con- 
nected therewith. 

2771.  Alexander  Robert  Terry,  24,  Great  George-street,  Westminster 
— Improrementa  in  sawing,  splitting,  cutting,  and  binding 
kindling  wood. 

2773.  Edward  Tucker,  BeUkst— Improvementa  in  preparing  and  dry- 
ing glue  and  gelatinous  matter. 

2776.  Richard  Archibald  Brooman,  166,  Fleet-street— Impror«mente 

in  the  niAnufkcture  of  artificial  wines,  or  herersges  to  ho 
substituted  for  wines,  and  in  apparatus  for  aiding  fbrmeata^ 
tion.    (A  communication.) 

2777.  William  Edward  Layoock,  Sheffleld— Improrementa  In  looou 

for  wearing. 

Dated  2ia  November,  1866. 
2781.  George  Salt,  Saltaire,  Yorkshire— Improrementa  in  wearing 

earpeta  and  other  piled  fhbrics.  

2783.  James  Kennedy  Martin,  Dundee,  Forfkr,  N.B.— Improvement* 

in  hoisting  or  purchase  apparatus  for  ships  and  resMls. 

2786.  Charles  John  Lewsey,  Albion-terrace,  Commerdal-road  Bait 

— Improrementa  in  sugar-cane  mills. 

2787.  Henry  Brickley,  Stratton,  near  Cirencester— Improrementi  in 

mills  for  grinding. 
2789.  John  Orr,  Glasgow— Improrementa  In  the  memdhotue  of  pito 

fabrics. 

Dated  iStk  November,  1856. 
2793.  Henry  Bouglevu^,  Leghorn — Improrementa  In  the  oonitmetlott 

of  steam-boilers. 
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1368. 
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1399. 
1407. 
1411. 

1464. 

1466. 

1477. 

1487. 
1606. 
1609. 
1701. 
1706. 
1792. 
1793. 

1913. 
1923. 
2229. 


DecenAer  Stk. 
William  Denny  Ruck  and 

Victor  Touclie. 
Robert  Ferrier. 
James  Holdin. 
James  Holdin. 
Rd.  Archibald  Brooman. 
Hypolitte  M^ge. 
Peter  Armand  le  Comto  de 

Fontainemoreau. 
Charles  Minne  and  Amend 

Colson. 
Jean  Charles  Lefbrre  La- 

croix. 
Edwin  Harden  and  Joseph 

Henry. 
Jules  Etienne  Lafbnd. 
Darld  Macdonald. 
Alfted  Vincent  Newton. 
James  Lawrence  Crockett. 
James  T^wrence  Crockett. 
Robert  Thatcher. 
John  Knowlos  and  William 

Buxton. 
William  Tranter. 
Thomas  Scott. 
Richard  Husband« 


2S36. 

2181. 
2378. 

1369. 
1370. 

1378. 
1384. 


1399. 
1496. 

1613. 
1604. 

1606. 
1712. 
1765. 
1831. 
1861. 

2030. 
2115. 
2265. 
2298. 


James  C^trill. 

Henry  Jenkins. 

Frederick  Albert  Gatty. 
December  9tk, 

John  Elite. 

Benjamin  Smith  and  Wil- 
liam Kalthoff. 

Pcrceral  Moses  Pareons. 

William  Henry  Westwood, 
Thomas  Wright,  and.  Ed- 
ward Wright. 

William  Massey. 

Robert  Wilson  (Hmadler 
and  Thomas  OUrer. 

Andrew  Shanks. 

Frederick  William  Hoir. 
man. 

Julien  Frao^U  BOUerllle* 

Bd.  Archibald  BroomaB. 

George  Spenoe. 

Thomas  Green. 

Alexandre  Theodore  Kioo- 
lasQoU. 

Alfred  Vincent  Newton. 

Stephen  White. 

Darid  Law  and  John  In^Ia. 

Alfked  Vinoont  Newton. 


Patbbts  ov  which  thh  Thou)  YBin*a  Sriiip  Dctt  bis  wkwk  Pais. 


December  Isf. 
2812.  Jonathan  Saunders. 

December  ind. 
2834.  William  Edward  Oalne. 
2906.  Samuel  Messenger. 

December  4tk, 
2823.  Matthew  Andrew  Muir. 
3865.  Richard  Eccles,  John  Ma- 
son, and  Leonard  Kaberry. 
2872.  John  Bourne. 


2891.  Wm.  Frederick  Plvmmer. 
2961.  AugusteEdouwdLoruAofiK 

BelUbtd. 
S964.  Archibald  Thomson. 
December  btk, 

2837.  Julian  Bernard. 

2838.  AlfHKl  Vincent  Newton. 

DecimterML 
2846.  WiUiam  Thomas  Henl^. 
2860.  Arthur  James. 
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iMnd  of  t\t  ^ocietj)  of*  %iis. 


FRIDAY.  DECEMBER  19,  1856. 


EIPTH  ORDINARY  MEETING. 
Wbdhxbdat,  Dko.  17,  1856. 

The  Fifth  OrdiDary  Meeting  of  the  One 
Hnndred  and  Third  Senion  wm  held  on  Wed- 
nesday, the  17th  inst,  J.  Griffith  Frith,  Eaq., 
in  the  chair. 

The  following  Candidates  were  balloted  for, 
and  dnly  elected  members  of  the  Society : — 


Routledge,  Thomas 
Shelburao,  Earl  of,  M.P. 
Spray,  Frederidc 
Walters,  Bobert 
Wethered,  the  Hon.  John 
Wrigley,  Joseph,  jun. 


AUnatt,  Henry,  C.E. 
Brook,  John 
Brook,  William 
Culile,  James  William 
Msc€h«gor,  John 
Pillischer,  M. 
BItchie,  George  Bobert 

The  following  School   has  been  taken  into 
Union  since  the  last  annonncement : — 
Bayswater  Qrammar  School. 

The  Paper  read  was : — 

THE  IVOEY  AND  TEETH  OP  COMMBBCE. 

By  Pbofessor  Owsm,  F.B.S, 

All  the  parts  of  animal  bodies  are,  at  their  begin- 
JUQg,  in  a  state  of  fluid.    In  this  plama,  or  forma- 
tive fluid,  there  are  numerous  points  or  centres  which, 
from  subsequent  phenomena,  may  be  called  centres  of 
attractive  or  assimilative  force,  antagonised  by  centres 
of  repellant  or   excretive  force.     The   flrst   organic 
forms  observed,  as  the  consequence  of  the  co-ordinated 
operations  of  these  modes  of  force  are  minute  vesides 
with  usually  central  parts  or  nuclei,  and  called  cells  or 
nucleated  cells.    By  the  properties  and  actions  of  these 
oeUsy   the  different  elements  in   the  plastic  fluid  are 
selected,  localised,  and  specially.arFBnged  for  the  forma- 
tion of  the  future  organs.    Some  aggregate  the  albu- 
minoiu  principle,  to  form  the  nerrous  system— others, 
the  fibrinous  principle,  to  form  the  muscle»--others,  the 
gelatinoas  principle,  which  becomes  the  basis  of  a  vast 
variety  of  organs.    The  blood  may  be  regarded  as  the 
CQDtincied   and   somewhat  modified  formative  plasma, 
meaadering  or  circulating  in  specially  organised  tubes,  or 
throagh  the  interspaces,  and  in  thesubstance,  of  the  several 
tissoea  and  orsans.    Certain  parts,  which  have  the  gela- 
tinoua  principle  for  their  basis,  possess  the  property  of 
eombiiUDg  with  that  basis  the  mineral  or  earthy  elements 
contained  in  the  plasma,  or  blood.  Some  of  these  tissues 
oonsolidate  themselves  by  the  addition  of  pure  flint ; 
others — and  the  majority — ^by  the  addition  of  salts  of 
lime,— either  lime  in  combination  with  carbonic  acid, 
or  lime  in  combination  with  phosphoric  acid,  or  with 
varied  proportions    of  both  salts,    and  with  the  addi- 
Uon,  in  a  few  cases,  of  fluate  of  lime.    It  is  these  con- 
solidated, hard,  resisting  textures  of  animal  bodies  that 
have  been  found  of  most  use  in  the  arts.    They  are 
known  by  the  names  of  bones,  and  shells,  coral,  and 
iTory.     Art,  however,  derives  a  small  amount  of  profit 
from  the  calcified  or  silicified  tissues  of  dead  animals 
compared  with    that  which  Nature  avails  herself  of. 
Thev  subserve  and  are  essential  to  her  in  some  of  her 
ai^tieat  operations  on  the  surface  of  this  earth.    The 
coontless  and  widely  diversified  species  of  soft  gelatinous 
fcHypcB,  by  the  power  which  they  possess  of  selecting  from 


the  surrounding  ocean  and  arranging  in  their  own  frail 
tissues  the  lime  which  is  ever  being  carried  into  the 
ocean  by  the  rivers  that  dnin  the  land,— by  the  chemical 
power  which  they  at  the  same  time  possess  of  adding  to 
that  soluble  caustic  lime  the  carbon  which  results  from 
the  low  combustion  of  their  vital  action — ^relieve  the  sea  of 
that  mineral  element  which  in  excess  would  prove  noxious 
to  animal  life,  and  at  the  same  time  lay  the  foundation 
of  those  enormous  masses  of  carbonate  of  lime  vrfuck 
constitute  the  coral  islands  and  coral  reefs  that  are  met 
with  in  most  of  the  tropical  and  warmer  parts  of  the 
ocean.  These  examples  of  calcified  animal  tissues,  after 
having  been  subjected  to  the  mechanical  action  of  the 
surf-waves,  to  the  chemical  influences  of  volcanic  heal^ 
and  to  those  changes  of  position  which  are  due  to  the 
expansive  and  upheaving  forces  of  the  same  plutonio 
agency,  become  those  fertile  tracts  of  dry  land  which  form 
the  chalk  cli&  and  the  limestone  rodcs  of  actual  coz^> 
tinents. 

The  uses  which  man  derives  from  analogous  calcified 
parts  of  animal  tissues  are  comparatively  few  and  insig- 
nificant. There  is  a  certain  commerce  in  shells  whidi 
are  used  for  the  purpose  of  cameo  works  and  other  oma^ 
ments,  and  a  smaller  amount  of  traffic  in  certain  forms 
of  corals.  The  bones  of  the  vertebrated  animals,  which 
are  hardened,  not  like  shells,  by  carbonate,  but  prin- 
cipally by  phosphate  of  lime,  are  used  largely  in  certain 
chemical  operations.  A  few  bones,  from  their  mater 
degree  of  density,  are  serviceable  for  mechanical  pur- 
poses ;  but  the  calcified  tissue  of  highest  value  in  the 
arts,  and  which,  from  the  earliest  periods  of  human 
histoiy,  has  been  the  object  of  chief  research  for  onia- 
mentid  puiposes,  is  ivory.  This  term  is  properlv  applied 
only  to  the  substance  which  forms  the  main  body  of  ihe 
long,  projecting,  hornlike  teeth,  called  tutki  in  the  ele> 
phuit. 

Ivory  is  the  principal  subject  which,  agreeably  with  the 
request  that  I  have  been  favoured  with  by  the  Council  of 
the  Society,  I  have  selected  for  the  few  observations  whioh 
I  shall  have  the  honour  to  make  this  evening.  I  wish  it 
were  in  my  power  to  deduce  from  the  results  of  the  nu- 
merous and  minute  researches  of  anatomists  and  phvsio- 
iQgists  into  the  structure  and  mode  of  growth  of  this 
valuable  substance,  ivory,  anv  conclusions  which  mif^ht 
lead  to  procedures  calculated  to  improve  its  qualities, 
or  which  m^ht  be  suggestive  of  aught  that  might  tend 
to  increase  the  quantity  and  diminish  the  price  of 
ivory.  But  I  am  compelled  to  admit  that  the  researches 
of  science  do  not,  in  this  particular,-  lend  any  efficient 
aid  to  the  arts  in  reference  to  ivory. 

The  substance  of  the  teeth  of  other  animajs  besides 
the  elephant  is  an  artide  of  commerce.  Formerly,  the 
name  ivory  was  given  to  the  main  substance  of  the 
teeth  of  all  animals ;  but  it  is  now  by  the  best 
anatomists  and  physiologists,  restricted  to  that  modi- 
fication of  dentine  or  tooth-substance  which,  in  trans- 
verse sections  or  fractures,  shows  lines  of  different 
colours  or  stria  proceeding  in  the  are  of  a  circle,  and 
torming  by  their  aecussations  minutecurvilinearlocenge- 
shaped  spaces.  By  this  character,  which  is  presented  by 
every  the  smallest  portion  of  an  dephant's  tusk  in  trans- 
verse section  or  fracture,  true  ivorv  may  be  distinguished 
from  every  other  kind  of  tooth-substance,  and  fromeveiy 
counterfeit,  whether  derived  from  tooth  or  bone.  It  is 
a  character — this  engine-turned  decussating  appearance— 
which  is  as  characteristic  of  fossil  as  of  recent  ivorv. 
Although,  however,  no  other  teeth  except  those  of  the 
elephant  present  the  characteristic  of  true  ivory,  there  ace 
teeth  in  many  other  species  of  animak  which,  fh>m  their 
large  size  and  the  density  of  their  principal  substance, 
are  useful  in  the  arts  for  purposes  analogous  to  those  for 
which  true  ivory  is  used ;  and  some  of  these  dental  tissues, 
such  as  those  of  the  large  tusks  of  the  hippopotamus, 
are  more  serviceable  for  certain  purposes,  e^iecially  in 
the  manufacture  of  artificial  teeth,  by  the  dentist,  than 
any  other  kind  of  tooth-substance. 
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The  utility  of  teeth  in  commerce  and  the  arts  dcjpendB 
chiefly  on  a  peculiar  modification  in  their  laws  of  growth. 
For  tiie  most  part  teeth — as  in  our  own  ftames — Shaving 
attained  a  certain  size  and  shape,  cease  to  grow.  They 
are  incapable  of  renewing  the  waste  to  which  they  are 
liable  through  daily  use,  and  when  worn  away  or  affected 
by  decay,  they  perish.  Certain  teeth  in  man  and  the 
majority  of  the  mammalia,  are  succeeded  bv  a  new  tooth 
after  the  old  one  is  worn  away  and  shed,  but  this,  with 
very  few  exceptions,  occurs  but  once  in  the  course  of 
life.  Teeth  of  this  kind  are  said  to  be  of  limited  growth, 
but  there  are  other  teeth,  snch  as  the  front  teeth  of  the 
xat,  rabbit,  and  all  the  rodent  tribe,  the  tusks  of  the  boar 
and  hippopotamus,  the  long  descending  canine  tusks  of 
the  walrus,  the  still  longer  spiral  horn-like  tusk  of  the 
narwhal,  and  the  ivory  tusks  of  the  elephant,  which  are 
endowed  with  the  property  of  perpetual  growth,  that  is, 
they  grow  as  long  as  the  animal  lives.  In  the  case  of 
teeth  of  limited  growth,  the  formative  organ  may  be  said 
to  have  a  short  life.  In  the  case  of  teeth  of  unlimited' 
-growth,  the  life  of  the  formative  organ  is  coequal  with 
that  of  the  individual.  The  formative  organ  or  matrix 
of  a  tooth,  consists  of  a  soft  conical jniZfi,  similar  in  shape 
to  the  first  formed  summit  of  the  tooth.  It  is  enclosed 
in  a  membranous  bag,  which  is  reflected  from  its  base. 
Thisbag  iscalled  the  eapatde.  In  some  teeth  there  is  a  third 
soft  organ  whidi  is  between  the  bag  and  the  pulp,  and  con- 
nects mem  for  a  greater  or  less  extent  together.  Each  of 
these  three  soft  parts  of  the  matrix — the  pulp,  the  cap- 
sule, and  the  intervening  substance— has  its  own  peculiar 
structure  and  mode  of  action  upon  the  blood  that  circu- 
lates through  it,  by  virtue  of  which  it  selects  certain 
hardening  or  earthy  principles — chiefly  phosphate  of 
lime — and  deposits  the  particles  thereof  after  a  fashion 
peculiar  to  itself— whence  result  different  dental  tissues. 
That  which  is  formed  by  calcification  of  the  pulp  is 
called  dentine :  that  which  is  formed  by  calcification  of 
the  capsule  is  called  cement :  the  intermediate  substance, 
when  present,  forms  the  enanul. 

In  teeth  of  unlimited  growth  ftesh  pulp,  fresh  capsule, 
and  in  some  instances  also  fresh  enamel-organ  are  formed 
and  added  to  the  pre-existing  constituents  of  the  tooth 
matrix,  in  proportion  as  these  are  calcified  or  converted 
into  tooth  substance ;  and  as  fast  as  the  ivory  and 
enamel  may  be  worn  away  from  the  summit  of  such  a 
tooth,will  ivory  and  enamel  be  formed  at  its  base,  and  thus 
the  growth  of  the  tooth  is  uninterrupted.  The  ratio  of 
the  addition  of  the  formative  principles  is  at  first  greater 
thad  the  ratio  of  abrasion,  and  the  tooth  not  onl^  grows, 
but  increases  in  size.    When,  however,  the  animal  has 

•  attained  its  own  Aill  growth,  the  tooth  for  the  most  part 
is  reproduced  without  increase  of  size,  or  at  most  aug- 
ments only  in  length,  and  that  in  cases  where  its  summit 
is  not  perpetually  worn  down  by  being  opposed  to  that  of 
an  opposite  tooth. 

Tke  tusks  of  the  hippopotamus,  like  the  incisors  of  the 
rodents,  are  maintained  of  a  certain  definite  shape,  by 
being  opposed  to  one  another,  but  the  tusks  of  the  walrus 
and  of  the  elephant*  as  it  would  seem,  through  the  ab- 
sence of  opposing  teeth,  acquire  proportionately  greater 
length,  exhibiting,  indeed,  the  lai^est  size  to  which 
teeth  attain  in  the  animal  kingdom,  and  with  these  pre- 
liminary remarks  upon  the  calcified  tissues  of  animals  in 
general,  and  on  the  general  laws  of  dentition  in  the 

*  mammalian  class,  I  proceed  to  the  specific  subject  of  the 
present  discourse,  wnich  is  the  structure  and  formation 

'  of  the  teeth  of  the  elephant,  from  which  true  ivory  is 
derived. 

Now,  I  may  observe,  that  in  the  present  creation  ele- 
phants are  restricted  to  the  African  and  Asiatic  conti- 
nents. The  African  elephant,  as  is  well  known,  is  a 
distinct  species  from  the  Asiatic  one,  and  some  of  the 
Asiatic  elephants  of  the  larger  islands  of  the  Indian 
Archipelag«>— as  those  of  Sumatra — ^if  not  specifically 
distinct  from  the  elenhants  of  Continental  Asia,  form,  at 
aU  events,  a  strongly  marked  variety.    With  reference, 


however,  to  the  commercial  relations  of  ivoiy,  it  is  chiefly 
worthy  of  notice  that  in  the  Asiatic  elephants,  tusks  of 
a  size  which  gives  them  the  value  of  ivory  in  commerce 
are  peculiar  to  the  males,  whilst  in  the  African  ele- 
phants, both  males  and  females  afford  good-sized  tusks, 
although  there  is  a  sexual  difierence  of  size  in  this  spe- 
cies, those  of  the  males  being  the  largest.  In  former 
times,  and,  as  it  would  seem,  before  man  existed  to  avul 
himsd/  of  this  beautiful  animal  substance  for  use  or  or- 
nament, the  lai^  quadrupeds  furnishing  true  ivory — 
proboscidian  quadrupeds,  as  they  are  termed,  from  their 
peculiar  prehensile  nasal  appendage — ^were  much  more 
widely  spi^ead  over  the  globe,  and  existed  in  far  greater 
numbers  than  at  the  present  day*-more  numerous  in  in- 
dividuals— ^more  numerous  in  sftj^ies — ^manifesting  so 
great  diversities  in  the  conformation  of  tiieir  grinmng 
teeth,  as  to  have  led  the  naturalist  and  the  palteonto- 
logist  to  divide  them  into  two  genera,  called  eli^hae 
and  maetodan,  A  true  elephant  roamed  in  countless 
herds  over  the  temperate  and  northern  parts  of  Europe, 
Asia,  and  America.  This  was  the  creature  called  bv  the 
Rnesians,  mammoth ;  it  was  warmly  dad  with  both  hair 
and  fur,  as  became  an  animal  deriving  its  sustenance  from 
the  leaves  and  branches  of  trees  which  grow  as  high  as 
the  65ih  degree  of  north  latitude. 

Some  of  the  ivory  of  commerce  is,  or  used  to  be,  derived 
from  the  tusks  of  this  extinct  species,  of  which  the  in- 
dividual found  frozen,  with  all  its  soft  parts  and  integu- 
ments, in  the  icy  soil  of  Siberia,  may  be  known  to  all. 
Then,  there  was  an  elephant  of  Southern  Europe  and  Asia 
Minor, — a  mastodon  peculiar  to  the  temperate  and  warmer 
parts  of  North  America, — another  species  of  mastodon  in 
Central  America,  and  two  or  more  mastodons  in  South 
Ajnerica.  Australia  appears  likewise  to  have  had  its 
great  proboscidian  ivory-producing  quadruped.  The 
number  of  ^tinct  elephants  and  mastodons  which  for- 
merly existed  in  tropical  Asia,  and  which  have  been 
restored  by  Cautley  and  Falconer,  has  surpassed  all 
anticipation.  No  imagination  can  calculate  the  quantity 
of  the  valuable  material  of  ivory  that  has  been  formed 
and  has  perished  on  this  earth  prior  to  the  period  of 
human  history.  At  the  present  day,  commerce  is  re- 
duced to  seek  for  that  precious  commodity  in  the  tropics 
of  the  two  continents — Africa  and  Asia.  It  is,  of  course, 
from  our  intimacy  with  the  two  existing  species  that 
our  knowledge  of  the  nature  of  ivory  has  been  chiefly 
derived. 

The  dentition  of  the  genus  EUphae,  the  sole  existing 
modification  of  the  once  numerous  and  various  Probos- 
cidian family,  includes  two  long  tudks  ( See  t  in  the  annexed 
figure),  one  in  each  of  the  premaxillary  bones,  and  laige 
and  complex  molars  (tb,  m  8,  in  6,  m  2)  in  both  jaws :  of  the 
latter  there  is  never  more  than  one  wholly,  or  two  par- 
tially,^, in  place  and  use  on  each  side  at  any  given  time, 
the  series  continually  being  in  progress  of  formation  and 
destruction,  of  shedding  and  replacement ;  and,  in  the 
elephants,  all  the  grinders  succeed  one  another,  hori- 
zontally, from  behind  forwards.  The  total  number 
of  teeth  developed  in  the  elephant  appears  to  be— 
..1—1      .1;^      ,8—8        ^n? 

The  two  large  permanent  tusks  are  preceded  by  two 
small  deciduous  ones,  and  the  number  of  molar  teeth 
which  follow  one  another  on  each  side  of  both  jaws  is 
certainly  not  less  than  six,  of  which  the  last  three  answer 
to  the  last  three  in  the  mastodon,  and  to  the  true  molars 
of  other  diphyodont  placental  mammals. 

I  have  shown  in  my  "  Odontography"  that  **The  de- 
ciduous tusk  makes  its  appearance  beyond  the  gum  be- 
tween the  fifth  and  seventh  months :  it  rarely  exceeds 
two  inches  in  length,  and  is  abont  a  third  of  an 
inch  in  diameter,  where  it  protrudes  from  the  socket : 
the  fang  is  solidified,  and  contracts  to  its  termi- 
nation, which  is  commonly  a  little  bent,  and  is  consider- 
ably absorbed  by  the  time  the  tooth  is  shed,  which  takes 
place  between  t6e  first  and  second  years.    The  socket  of 
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■th  f>f  Ihf  flfphant  not  oiJy  mrpui 
.       '   ^  <  ijiiadraped  M  etior- 

ii.  locth  in  pr^iortion 
to  th«BiM  W"  til.  .  |.i.-Mir]L;  in  a  naMnl  atata 

those  monsl rolls  iiin«ii-r,  in  liiu  rixltuis  which  «re  the  re- 
sult of  acciilentttl  BUppruasion  of  llii.-  "  earing  force  of  Iho 
opiiOHile  t«eth. 

The  tiuku  of  (he  eleiihaiit,  like  llio!«  of  the  nuutodon, 
coTiiiiflt  phieHv  '>f  Ihat  modifiratiun  of  dentine  which  ii 
filled  "  ivorj-,"  and  whifh  showa,  mi  transverse  fracturea 
'ji»  proceeding  in  the  aro  of  t,  circle  from 
the  circumference  iti  oii|ioBiie  directioni,  and 
furuiing  liy  their  decusaationn  cuniliiiearloMngeB.  Thia 
character  is  peculiar  to  llie  tusks  nf  the  proboKidian 
pachyiiemn.  and  is  characlerialie  of  Inio  ivory, 
■  III  the  Indian  elephant  there  in  a  well-marked  aesual 
differeuce  in  the  growth  of  the  tusks ;  they  are  alwaya 
short  and  straight  in  Ihe  female,  and  lem  deeply  Im- 
planted than  in  the  male,  she  thua  reUuning,  as  unal, 
muro  of  the  characWra  of  the  iiuinaiurt  slate.  In  the 
male  they  have  been  known  to  aeciuire  a  length  of  nine 
feel,  with  a  basal  diaraeier  of  eight  inches,  and  to  weigh 
isolba. ;  but  these  dimcnsiona  are  nue  In  the  Asiatia 

Mr.  CotBO,  speaking  of  the  variety  ot  Indian  elephant 
called  ■'  Dauntelah,"  from  its  large  luaki,  which  miject 
aliaiit  lurve  upwards  and 
oulwards,  says,  "  ^lie  kreest  I  have  kno^-n  in  Bengal 
did  rot  exceed  Bcvcnlj-two  pouiula  avoirdupois ;  at 
Tipcrah  Ihev  seldom  csi-ee^t  lifly  pmiids,"    There  ar» 


inent  task  in  a  neW'bom  ele{^ant  Is  a 
i  cell,  About  three  inches  in  diameter,  situated  on 
the  inner  ajid  posterior >ide  of  the  apertnre  of  the  tam- 
ponuy  socket."  The  permanent  tusks  cut  the  gam  when 
ibont  an  inch  in  length,  a  month  or  two  uiually  after  the 
milk-tuska  are  shed.  At  this  period,  acccrding  to  Hr. 
Com,*  the  permanent  tusks  are  "  black  and  ragged  at 
the  eiidi ;  when  they  become  longer,  and  projeat  beyond 
tiw  lip,  tiiej  won  are  worn  mooth  by  (he  motion  and 
ftietion  of  the  trunk." 

Thnr  widely  open  ba«e  is  fixed  upon  a  oonieal  palp, 
which,  with  thecapaulesnrronnding  thebasBOf  thetusk 
and  the  socket,  contiDues  to  increase  iu  size  and  depth, 
dUilarating  all  vestiges  of  that  of  the  deciduous  tusk, 
and  finally  extending  its  base  close  to  the  naaal  aper- 
ture. The  ivory  of  the  tbdi  is  fonued  by  nicoeuive 
oldfication  of  layers  of  the  pulp,  in  contact  with  the 
inner  surface  of  the  pulp  cavity;  and,being  subject  tono 
habitoal  attrition  from  an  opposed  tooth,  but  bemg  worn 
only  by  the  occasional  uses  to  which  it  is  applied,  it  ar- 
rives at  an  extraordinary  length,  following  the  cumj 
orieinally  impressed  upon  it  by  the  form  of  the  socket, 
and  gradually  widening  from  the  projecting  apex  to  that 

ewUch  wai  formed  when  the  matrix  and  the  socket 
reashed  their  full  size. 


Cent's  Hnn^  on  til*  Tetib  of  the  Elepiiant.  in 

9,p.Ill.    Agoodlgan'irf 


varietie*  of  the  Danntelah  in  which  the  Urge  tculn  of 
the  male  are  nearly  or  quite  strai^t,  and  in  a  more 
marlied  breed,  called  "  Mooknah,"  the  tusks  are  mnoh 
smaller,  are  stnlght,  and  point  directly  downwanis. 
These  ascertained  varieties  in  an  existing  sfedes  ought 
to  weigh  with  the  observers  of  analogous  varieties  in  the 
teeth  of  foesil  proboscidians  befbre  they  prononnoe 
definitely  on  ttieir  value  aschatactersof  distinct  species. 
More  anomalous  varieties  occasionally  present  themselves 
in  the  Indian  elephant,  aa,  when  one  tusk  is  horizontal  and 
the  other  vertical,  or  when,  from  some  distortion  of  the 
alveolus,  a  spiral  direction  is  imposed  upon  the  growth  of 
the  ttisk,  as  in  that  specimen  Sgured  by  Grew  in  the 
"  Baritiesof  Oresham  College,"  aud  whidi  is  now  in  the 
Hnseum  of  the  Uoyal  College  of  Surgeons,  London. 
The  tusk  of  the  elephant  is  slightly  moveable  in  its 
socket,  and  readily  receive*  a  new  direction  of  growth 
from  habitual  pressure.  This  often  causes  diatorted 
tueka  in  captive  elephants,  and  Cuvier  relates  the  mode  in 
which  advantage  was  taken  of  the  same  impressibility 
in  order  to  rectify  the  growth  of  such  tusk*  in  an 
eler^nt  kept  at  the  Garden  of  Plants  in  Paris. 

The  tusks  of  the  extinct  Eltpha»  primigenuu,  oi  mam- 
moth, have  a  bolder  and  more  ezleusive  cnrvatnie  than 
those  of  the  Elrphai  inditiu.  Some  have  been  found 
which  describe  a  circle,  but  the  curve  b«ng  obUqne  they 
thua  clear  the  head,  and  point  outwards,  downwards,  and 
backwsrde.  Thenmneroaifoaril  tasks  of  the  mammoth 
which  lwv«t>MndiKOT«r«d  and  reomdedtuy  be  ranged 
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under  two  averages  of  size — the  larger  ones  at  nine  feet  and 
a-half,  the  smaUer  at  five  feet  and  a-half  in  len^h.  I 
have  elsewhere*  assigned  reasons  for  the  proliability  of 
the  latter  belonging  to  the  female  mammoth,  which 
must  accordingly  have  differed  from  the  existingelephant 
of  India,  and  have  more  resembled  that  of  Africa  in  the 
development  of  her  tusks;  yet  manifesting  an  inter- 
mediate character  by  their  smaller  size.  Of  the  tusks 
which  arc  referable  to  the  male  mammoth  one  from  the 
newer  tertiary  deposits  in  Essex  measured  nine  feet  ten 
inches  along  the  outer  cui*ve,  and  two  feet  five  inches  in 
circumference  at  its  thickest  part ;  another,  from 
Eflchscholtz  Bay,  was  nine  feet  two  inches  in  length, 
and  two  feet  one  and  a-half  inches  in  circumference,  and 
weighed  one  hundred  and  sixty  pounds.  1  have  also 
measured  a  specimen,  dug  up  off  Dungeness,  whfch 
measured  eleven  feet  in  length.  In  several  of  the  in- 
stances of  mammoths'  tusks  from  British  strata  the 
ivory  has  been  so  little  altered  as  to  be  fit  for  the  pur- 
IKtaea  of  manufacture ;  and  the  tusks  of  the  mammoth, 
which  are  still  I  setter  pre8er\'ed  in  the  frozen  drift  of 
Siberia,  havelonj;  been  collected  as  articles  of  commeroe. 

In  a  specimen  of  the  extinct  Indian  elephant  {Elephaa 
ganeaa,  F.  and  C),  preserved  in  the  British  Museum,  the 
tusks  are  ten  feet  six  inches  in  length,  and  in  conse- 
quence of  their  small  amount  of  curvature,  they  project 
eight  feet  five  inches  in  front  of  the  head;  their  apparent 
disproportion  to  the  size  of  the  skull  is  truly  extra- 
ordinary, and  exemplifies  the  maximisation  of  dental 
development. 

In  the  account  of  the  mammoth  bones  and  teeth  of 
Siberia,  published  in  the  "  Philosophical  Transactions  " 
for  1737  (No.  446),  tusks  are  cited  which  weighed  two 
hundred  pounds  each,  and  "  are  used  as  ivory  to  make 
combs,  boxes,  and  such  other  things ;  being  a  little  more 
brittle,  and  easily  turning  yellow  by  weather  and  heat." 
From  that  time  to  the  present,  there  has  been  little  inter- 
mission in  the  supply  of  ivoiy  furnished  by  the  tusks  of 
the  extinct  elephant  of  a  former  world.  Cuvierf  states, 
that  the  elephant  of  Africa,  at  least  in  certain  localities, 
has  large  tusks  in  both  sexes,  and  that  the  female  of  this 
species,  which  lived  seventeen  years  in  the  menagerie  of 
Louis  XIV.,  had  larger  tusks  than  those  in  any  Indian 
elephant,  male  or  female,  of  the  same  size  which  he 
had  seen. 

The  ivory  of  the  tusks  of  the  African  elephant  is 
most  esteemed  by  the  manufacturer  for  ita  density  and 
whiteness.  It  has  a  semi-transparent  aspect  when  re- 
cently fractured. 

The  molar  teeth  of  the  elephant  are  remarkable  for 
their  great  size,  even  in  relation  to  the  bulk  of  the  ani- 
mal, and  for  the  extreme  complexity  of  their  siruoture. 
I  cannot  omit,  therefore,  some  notice  of  those  teeth  in  the 
present  discourse.  The  crown ,  of  which  a  great  proportion 
is  buried  in  the  socket,  and  very  little  more  than  the  grind- 
ing surface  appears  above  the  gum,  is  deeply  divided 
into  a  number  of  transverse  perpendicular  plates,  consist- 
ing each  of  a  body  of  dentine  coated  by  a  layer  of 
enamel  and  this,  again,  by  the  less  dense  bone-like 
substance  which  fills  the  interspace  of  the  enamelled 
plates,  and  here  more  especially  merits  the  name  of 
'*  cement,"  since  it  binds  t()gether  the  several  divisions  of 
the  crown  before  they  are  fuller  formed  and  united  by 
the  confluence  of  their  bases  into  a  common  body  of 
dentine. 

As  the  ^wth  of  each  plate  begins  at  the  summit, 
they  remain  detached,  and  like  so  many  separate  teeth,  or 
denticules,  until  their  base  is  completed,  when  it  becomes 
blended  with  the  bases  of  contiguous  plates  to  form  the 
common  body  of  the  crown  of  the  complex  tooth  from 
which  the  roots  are  next  developed.  The  plates  of  the 
molar  teeth  of  the  Siberian  mammoth  (elephaa  prvmi- 
gniiuM),  are  thinner  in    proportion   to   their  breadth, 
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and  are  generally  a  little  expanded  at  the  middle ;  and 
they  are  more  numerous  in  proportion  to  the  size  of  the 
crown  than  in  the  existing  species  of  Asiatic  elephant. 

In  the  African  elephant,  on  the  other  hand,  the 
lamellar  divisions  of  the  crown  are  fewer  and  thicker, 
and  they  expand  more  uniformly  fh)m  the  margin  to 
the  centre,  yielding  a  lozenge-form  when  cut  or  worn 
transversely,  as  in  mastication. 

The  horizontal  as  well  as  vertical  comw  of  develop- 
ment of  the  elephant's  grinder  is  well  illustrated  by 
the  molar,  the  last  of  the  lower  jaw.  The  separafc 
digital  processes  of  tlie  posterior  plates  are  still  dis- 
tinct, and  adhere  only  by  the  remaining  cement;  a 
little  in  advance  they  are  united,  to  form  the  trans- 
verse plate  ;  and,  at  the  opposite  extremity  of  the 
tooth,  the  common  base  of  dentine  is  exposed  by 
wliich  the  plates  are  finally  blended  into  one  individual 
complex  grinder  ;*  this  never  takes  place  simultaneously 
along  the  whole  extent  of  the  tooth  in  the  Indian  ele- 
phant. The  African  species  manifests  a  closer  affinity 
to  the  nuutodon  by  the  basal  confluence  of  the  plates  be- 
fore the  anterior  ones  are  worn  out. 

The  formation  of  each  grinder  begins  with  the  summits 
of  the  anterior  plate,  and  the  rest  are  completed  in  suc- 
cession. The  tooth  is  gradually  advanced  m  position  as 
its  growth  proceeds;  and  in  the  existing  Indian  elephant, 
the  anterior  plates  are  brought  into  use  before  the  poste- 
rior ones  are  formed. 

When  the  complex  molar  cuts  the  gum,  the  cement  is 
first  rubbed  off  the  digital  summits ;  then  their  enamel 
cap  is  worn  away,  and  the  central  dentine  comes  into 
play  with  a  prominent  enamel  ring.  The  digital  pro- 
cesses are  next  ground  down  to  their  common  imited 
base,  and  a  transverse  tract  of  dentine,  with  its  wavy 
border  of  enamel,  is  exposed.  Finally,  the  transverse 
plates  themselves  are  abraded  to  their  common  base  of 
dentine,  and  a  smooth  and  polished  tract  of  that  substance 
is  produced.  From  this  basis  the  roots  of  the  molar  are 
developed,  and  increase  in  length  to  keep  the  worn  crown 
on  the  grinding  level,  until  the  reproductive  force  is  ex- 
hausted. 

When  the  whole  extent  of  a  grinder  lias  successively 
come  into  play,  its  last  part  is  reduced  to  a  long  fang, 
supporting  a  smooth  and  polished  field  of  dentine,  with, 
perhaps,  a  few  remnants  of  the  bottom  of  the  enamel  folds 
at  ita  hinder  part. 

When  the  complete  molar  has  been  thuf  worn  down  to 
an  uniform  surface,  it  becomes  useless  as  an  instrument 
for  grinding  the  coarse  vegetable  substances  on  which  the 
elephant  subsists.  It  is  attacked  by  the  absorbent  action, 
ana  the  wasted  portion  of  the  molar  is  finally  shed.  The 
^nding  teeth  of  the  elephant  progressively  increase  in 
size  and  in  the  number  of  lamellar  divisions  from  the  first 
to  the  last. 

There  are  few  examples  of  organs  that  manifest  a 
more  striking  adaptation  of  a  highly  complex  and  beau- 
tiful structure  to  the  exigences  of  the  animal  endowed 
with  it,  than  the  grinding  teeth  of  the  elephant.  We 
perceive,  for  example,  that  the  jaw  is  not  encumbered 
with  the  whole  weight  of  the  massive  tooth  at  onoe,  bat 
that  it  is  formed  by  degrees  as  it  is  required ;  the  division 
of  the  crown  into  a  number  of  successive  plates,  and  the 
subdivision  of  these  into  cylindrical  processes,  presenting 
the  conditions  most  favourable  to  progressive  fonnation. 
But  a  more  important  advantage  is  gained  by  this  sub- 

*  Some  anatomists  have  described  the  divtsioiu  of  the  crown 
of  the  elephant's  grinder  as  so  many  *^  diitinct  teeUii"  and  Mr. 
Corse  (Loc.  cit.,  p.  213),  who  fint  propounded  this  riew,  calls 
each  eomplez  grinder  **  a  case  of  teeth,  and  states  **  that  these 
teeth  are  merely  joined  to  each  other  by  an  intermediate  softer 
substance  acting  like  cement."  Bat  this  statement  applies  only 
to  the  incompletely-formed  tooth;  and  the  detached  eminences 
of  each  individaal  plate  or  of  the  crown  of  any  complete  tooth, 
at  that  stage  of  growth  when  they  are  held  together  only  by 
the  still  nncaldfied  sapjxurting  matcis,  nigfat  reasonably  be  ic- 
gaided  as  so  many  disbact  teeth. 
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divuion  of  the  tooth ;  each  part  is  formed  like  a  perfect 
simple  tooth,  having  a  body  of  dentine,  a  coat  of  enamel, 
and  an  outer  investment  of  cement ;  a  single  digital 
procesB  may  be  compared  to  the  simple  canine  of  a 
carnivore;  a  transverse  row  of  these,  therefore,  when 
the  work  of  mastication  has  commenced,  presents,  by 
virtoe  of  the  different  densities  of  their  constituent  sub- 
stances, a  series  of  cylindrical  ridges  of  enamel,  with  as 
many  dtepressionsof  dentine,  and  deeper  external  valleys 
of  cement ;  the  more  advanced  and  more  abraded  part  of 
the  crown  is  totvetrwd  by  the  transverse  ridges  of  the 
enamel  inclosing  the  depressed  surface  of  the  dentine, 
and  separated  by  the  deeper  channels  of  the  cement ;  the 
fore  put  of  the  tooth  exhibits  its  least  efficient  condition 
for  mastication,  the  inequalities  of  the  grinding  sur- 
face being  reduced  in  proportion  as  the  enamd  and 
cement  which  invested  the  dentinal  plate  have  been 
worn  away ;  this  part  of  the  tooth  is,  however,  fitted  for 
the  first  coarse  crushing  of  the  branches  of  a  tree ;  the 
tiansverse  enamel  ridges  of  the  succeeding  part  of  the 
tooth  divide  it  into  smaller  fragments,  and  the  posterior 
islands  and  tubercules  of  enamel  pound  it  to  tne  pulp 
fit  for  deglutition.  The  structure  and  progressive  deve- 
lopment of  the  tooth  not  only  give  the  elephant's 
gnnd^  the  advantage  of  the  uneven  surface  which  adapts 
the  millstone  for  its  office,  but  at  the  same  time  secure 
the  constant  presence  of  the  most  efficient  arrangement 
for  the  jfiner  comminution  of  the  food,  at  the  part  of  the 
mouth  which  is  nearest  the  fauces. 

With  regard  to  the  mieroaeopic  9tTttcture  of  the  peculiar 
modification  of  dentine  called  '*  ivory,"  this  is  charac- 
terised^ partly  by  the  minute  size  of  the  tubes,  which, 
at  their  origin  from  the  pulp  cavity,  do  not  exceed 
yj^^^th  of  an  Inch  in  diameter,  in  their  close  arrange- 
ment at  intervals  scarcely  exceeding  the  breadth  of  a 
single  tube,  and  above  all,  in  their  strong  and  almost 
angular  gyrations,  which  are  much  greater  than  the 
aeoondary  curvatures  of  the  tubes  of  ordinary  dentine. 

The  dentinal  tubes  of  ivory,  as  they  radiate  from  the 
pulp  cavity,  incline  obliquely  towards  the  pointed  end  of 
the  tusk,  and  describe  two  slight  primary  curves,  the 
first  convex  towards  that  end,  the  second  and  shorter  one 
concave ;  these  curves,  in  narrow  sections  from  near  the 
open  base  of  the  tusk,  are  almost  obscured  by  the  strong 
angular  parallel  secondary  gyrations.  The  tubes  divide 
dichotomously,  at  acute  angles,  and  gradually  decrease 
in  size  as  they  approach  the  periphery  of  the  tusk. 

The  characteristic  appearance  of  decussating  curved 
striae,  with  oblique  rhoniboidal  spaces,  so  conspicuous  on 
transverse  sections  or  fractures  of  ivory,  is  aue  to  the 
refraction  of  light  caused  by  the  parallel  secondary 
gyrations  of  the  tubes  above  descrioed.  The  strong 
contour  lines  observed  in  longitudinal  sections  of  ivory, 
parallel  with  the  cone  of  the  pulp-cavity,  and  which  are 
smaller,  circular,  and  concentric  when  viewed  in  trans- 
verse slices  of  the  tusk,  are  commonly  caused  by  strata 
of  minute  opaque  cellules,  which  are  unusually  numerous 
in  the  interspaces  of  the  tubes  throughout  the  substance 
of  the  ivory,  and  are  in  verr  great  abundance  and  of 
larger  size  in  the  peripheral  layers  of  cement.  The 
cloee-set  lateral  branches  of  the  dentinal  tubes  imite 
with  the  tubuli  of  the  cells.  The  decomposition  of  the 
fossil  tusk  into  the  superimposed  conical  layers  takes 
place  along  the  strata  of  the  opaque  cellules,  and  directly 
across  the  centre  of  the  gyrating  dentinal  tubes. 

By  the  minuteness  and  close  arrangement  of  the  tubes, 
and  especially  by  their  strongly  undulating  secondary 
cnrves,  a  tougher  and  more  elastic  tissue  is  produced 
than  results  from  their  disposition  in  ordinary  dentine ; 
and  the  modification  which  distinguishes  **  ivor^',"  is 
doubtless  essential  to  the  due  degree  of  coherence  of  so 
lai^  a  maas  as  the  elephant's  tusk,  projecting  so  far 
from  the  supporting  socket,  and  to  be  frequently  applied 
la  dealing  hard  blows  and  thrusts.  The  central  part  of 
the  tusk,  especially  near  the  base  of  such  as  have  reached 
their  fall  si^o,  is  occupied  by  a  slender  cylindrical  tract 


of  modified  ivory,  perforated  by  a  few  vascular  canals, 
which  is  continued  to  the  apex  of  the  tusk.  It  is  not 
micommon  to  find  processes  of  osteo-dentine,  or  imperfect 
bone-like  ivory,  projecting  in  a  stalactitic  form,*  into  the 
interior  of  the  pulp  cavity.  The  musket-balls  and  other 
foreign  bodies  which  are  occasionally  found  in  ivory,  ai'e 
immediately  surrounded  by  osteo^cntine  in  greater  or 
less  quantity.f  It  has  often  been  a  matter  of  wonder 
how  such  bodies  should  become  completely  imbedded  in 
the  substance  of  the  tusk,  sometimes  without  any  visible 
aperture,  or  how  leaden  bullets  may  have  become  lodged 
in  the  solid  centre  of  a  very  large  tusk,  without  having 
been  flattened.  The  explanation  is  as  follows :  A  musket 
ball  aimed  at  the  head  of  an  elephant  may  penetrate 
the  thin  bony  socket,  and  the  thinner  ivory  parietes  of 
the  wide  conical  pulp-cavity  occupying  the  mserted  baso 
of  the  tusk,  as  represented  in  the  figure.  The  hole 
is  soon  healed  and  filled  up,  by  ossification  of  the  pe- 
riosteum of  the  socket,  and  of  the  pulp  next  the  thin 
wall  of  ivory  which  has  been  perforated.  The  ball 
sinks  below  the  level  of  this  cicatrix,  and  the  presence 
of  the  foreign  body  exciting  inflammation  of  the  pulp, 
an  irregular  course  of  calcification  ensues,  which  results 
in  the  deposition  around  the  ball  of  a  certain  thickness  of 
osteo-dentine.  The  pulp,  then  resuming  its  healthy 
character  and  functions,  coats  the  surface  of  the  osteo- 
dentine  inclosing  the  ball,  .together  with  the  rest  of  the 
conical  cavity  into  which  that  mass  projects,  with  layers 
of  normal  ivory. 

By  the  continued  progress  of  growth,  the  ball  so  en- 
closed is  carried  forwards,  in  the  course  indicated  by  the 
arrow  in  the  figure,  to  the  middle  of  the  solidified  part  of 
the  tusk.  Should  the  ball  have  penetrated  the  base  of  the 
tusk  of  a  young  elephant,  it  may  be  carried  forwards  by 
the  uninterrupted  growth  and  wear  of  the  tusk,  until 
that  base  has  become  the  apex,,  and  l^e  finally  ex- 
posed and  discharged  by  the  continual  abrasion  to 
which  the  apex  of  the  tusk  is  subjected.  Tet  none 
of  these  phenomena  pr6ve  the  absolute  non-vascu- 
larity  of  the  tusk,  but  only  the  low  degree  of  its 
vascularity.  Blood  circulates  slowly,  no  doiibt,  through 
the  prolongations  of  the  pulp  in  the  minute  vascular 
canals  which  are  continued  through  the  centre  of  the 
ivory  to  the  very  apex  of  the  tooth.  And  it  is  from  this 
source  that  the  fine  tubular  structure  of  the  ivory  obtains 
the  correspondingly  minute  villi  carrying  the  plasmatic 
colourless  fluid  by  which  its  low  vitality  is  maintained. 

Ikvtlcpment. — ^The  matrix  of  the  tusk  consists  of  a 
lai^e  conical  pulp,  which  is  renewed  quicker  thati  it  is 
converted,  and  thus  is  not  only  presented,  but  grows,  up 
to  a  certain  period  of  the  animal's  life.  It  is  lodged  in 
the  cavity  at  the  base  of  the  tusk ;  this  base  is  surrounded 
by  the  remains  of  the  capsulo—na  soft  vascular  membrane 
of  moderate  thickness — which  is  confluent  with  the  border 
of  the  base  of  the  pulp,  where  it  receives  its  principal 
vessels. 

I  had  the  tusk  and  pulp  of  the  great  elephant  at  the 
Zoological-gardens  longitudinally  divided,  soon  after  the 
death  of  that  animal  in  1847.  Although  the  pulp  could 
be  easily  detached  from  the  inner  surface  of  the  pulp* 
cavity,  it  was  not  without  a  certain  resistance,  and 
when  the  edges  of  the  co-adapted  pulp  and  tooth  were 
examined  by  a  strong  lens,  the  filamentary  prty^esses 
from  the  outer  surface  of  the  pulp  could  be  seen  stretching 
as  they  were  withdrawn  from  the  dentinal  tubes  before 
they  broke.  They  are  so  minute  that,  to  the  naked  eye, 
the  detached  surface  of  the  pulp  seems  to  be  entire,  and 
Guvier  was  thus  deceived  in  concluding  that  there  was 
no  organic  connection  between  the  pulp  and  the  ivory. 
I  regarded  as  equally  %'aluable  this  rare  opportunity  of 
testing  and  confirming,  by  an  examination  of  the  recen  t 

*  Haller  seems  tp  have  been  the  first  to  notice  these  inemkr 
internal  depottts  in  the  polpHcarity  of  the  elephants  tnuur^  • 
ElemetUa  PhunotoguXt  torn,  viii.,  p.  519. 

fCaTier,  AnwaUa  du  Mtueum,  torn.  Tiii.,  p.  115  (1806). 
Goodair,  Edin.  Phikw.  Tnas.,  1841,  p.  97. 
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animal,  the  aoooont  of  the  procegses  of  converaion  of 
thoee  organs  into  the  dental  tissaes,  which  I  had  pre- 
viously given  in  mv  "Odontography."* 

Having  occnpied  so  much  time  with  that  which  is  the 
main  suhject  chosen  for  this  evening's  discourse,  I  must 
compress  the  few  remaining  observations  upon  the  other 
tusks  that  are  of  commercial  value,  into  the  smallest 
compass. 

With  regard  to  the  hippopotamus,  the  teeth,  which 
are  most  valuable,  are  those  called  "  canines  "in  compara- 
tive anatomy,  but  which,  from  their  property  of  tmin- 
terrupted  growth,  are  here  called  canine  tusks.  They  are 
curved,  consist  chiefly  of  an  extremely  dense,  compact 
kind  of  dentine,  but  are  partially  defended  on  their  out- 
side by  a  thick  layer  of  enamel — so  hard  as  to  strike  fire 
with  steel.  The  partial  application  of  this  enamel  is 
such  as  to  cause  the  opposmg  ends  of  the  upper  and 
lo^'er  tusks  to  wear  away  obliquely,  the  enamel  acting 
in  this  res[iect,  like  the  harder  layer  of  steel  upon  the 
chisel.  The  incisor  teeth  of  the  mppopotamus  are  also 
tusks,  by  virtue  of  their  uninterrupted  growth. '  They 
are  curved  in  the  upper  jaw,  straight  in  the  lower  jaw, 
but  are  smaller  than  the  canine  tusks,  of  less  value, 
and  are  seldom  imported. 

In  the  walrus  the  tucks  are  limited  to  a  single  pair, 
growing  from  the  upper  jaw,  and  descending  outside  the 
lower  jaw.  Their  substance  is  less  dense  and  coarser 
than  the  dentine  of  the  hippopotamus  tusk,  and  is  of  pro- 
portionately less  value  in  commerce. 

The  tusks  of  the  narwhal  are  reduced  to  a  single  tooth 
in  the  same  animal ;  and  this,  moreover,  is  restricted  to 
the  male  sex.  It  grows  from  the  upper  jaw,  in  a  straight 
line,  parallel  with  the  long  axis  of  the  bod^\  It  is,  how- 
ever, one  of  a  uair,  viz.,  the  left  one,  then^ht  tusk  being 
abortive,  but  always  to  bo  found,  in  a  rudimentary  state 
buried  in  the  substancer  of  the  ri^ht  maxillary  bone.  It 
is  a  very  remarkable  fact,  that  in  tlie  female  there  are 
originally  a  pair  of  these  matrices  or  pulps,  which  form 
small  rudimental  tusks,  that  likewise  remain  concealed  in 
the  substance  of  the  upper  jaw,  and  are  only  detected  by 
dissection.  In  the  male  the  functional  tusk,  which  would 
Reemtobegiven  to  that  sex  as  a  weapon  of  combat  or  for  de- 
fence, continues  to  grow  until  it  acquires  the  length  of  9 
or  10  feet,  witli  a  basal  diameter  of  4  inches.  This  is 
that  famous  "  horn"  which  figures  on  the  forehead  of  the 
heraldic  unicorn,  and  so  long  excited  the  curiosity  and 
conjectures  of  the  older  naturalists,  witil  Olaus  Wormius 
made  an  end  of  the  speculative  and  fabulous  *'  mono- 
cerologies  "  by  the  discover)'  of  the  true  nature  of  their 
subject,  whilst  Anderson,f  in  the  year  1786,  took  advan- 
tage of  the  accident  of  the  stranding  of  a  narwhal  at  the 
mouth  of  the  Elbe,  to  communicate  to  the  zoological 
world  an  accurate  figure  of  the  animal,  which  bore  the 
supposed  single  horn.  Linnasus  has  embalmed  the  old 
idea  of  this  weapon  in  the  binomial  Monodon  monocerot, 
under  which  the  narwhal  is  entered  in  the  "  Systema 
Natune."  The  exterior  of  the  long  tusk  is  marked  by 
spiral  ridges,  which  wind  from  within  forwards,  upwards, 
and  to  the  left.  About  fourteen  inches  is  implanted  in 
the  socket ;  it  tapers  gradually  from  the  base  to  the  apex. 
The  pulp  cavity,  as  shown  in  the  longitudinal  section  of 
the  tusk,  is  continued  nearly  to  the  extreme  point,  but 
is  of  variable  width.  At  the  base  it  forms  a  short  and 
wide  cone  ;  it  is  then  continued  fon^'ards,  as  a  narrow 
canal,  along  the  centre  of  the  implanted  part  of  the 
tooth,  beyond  which  the  cavity  again  expands  to  a 
width  equalling  half  the  diameter  of  the  tooth,  and 
finally,  but  gradually,  contracts  to  a  linear  fissure  near 
the  apex. 

Thus  the  most  solid  and  weighty  part  of  the  tooth  is 
that  which  is  impLinted  in  the  jaw,  and  nearest  flie 
centre  of  support,  whilst  the  long  projecting  rart  is 
kept  as  light  as  is  comj^tible  with  the  use  of  the  tusk 
as  a  weapon  of  attack  and  defence.    The  portion  of  pulp 

~  •  Pp.  643—665. 
t  Gitsd  bj  Oavier,  Ossem.  Foss.  ▼.  pi.  1,  p.  319. 


in  which  the  process  of  the  calcification  has  been  arrested, 
receives  its  vessels  and  nerves  by  the  fissure  continued 
from  the  basal  expansion  of  the  pulp  cavity. 

In  a  few  instances  both  tusks  have  been  seen  to  project 
(torn  the  jaw. 

In  the  cranium  of  such  a  narwhal,  figured  by  Alvers, 
the  right  tusk  projects  only  six  inches  n'om  the  socket, 
is  proportionately  slender,  and  is  smooth. 

With  regard  to  the  conjectured  ulterior  use  of  tlie  con- 
cealed tusk,  in  the  male,  as  a  substitute  in  the  event 
of  the  loss  of  the  large  tusk  6,  a  conjecture  more 
than  once  repeated  by  writers,  since  first  proposed  by 
Reisel,  the  solidity  of  the  concealed  tusk  ana  its  dis- 
torted and  generally  closed  base,  evince  that  the  term  of 
its  growth  has  expired.  The  substance  of  the  narwhal's 
tusk  is  comparatively  coarse,  and  of  little  value. 

In  conclusion  I  must  express  my  acknowledgments  to 
Mr.  Robert  T.  Fauntleroy,  for  the  opportunity  he  has 
kindly  afforded  me  of  examining  the  very  extensive  and 
instructive  series  of  the  tusks  of  the  elephants  of  Africa, 
India,  Slam,  and  Ceylon,  accumulated  in  the  extensive 
warehouses  of  the  finn.  There,  also,  I  had  the  oppor- 
tunity of  comparing  Ivge  collections  of  the  tusks  of  the 
hippopotamus,  and  specially  thosu  of  the  walnif  and 
narwhal.  In  this  collection  Mr.  Fauntleroy  obligingly 
pointed  out  to  me  some  singular  instances  of  malforma- 
tion— spiral  tusks,  for  example,  of  the  African  elephant, 
and  a  lower  canine  tusk  of  the  hippopotamus,  which,  from 
some  accident  to  the  opposing  tusk,  had  proceeded  in  its 
growth  until  it  described  an  entire  circle.  I  have  also  to 
express  my  acknowledgments  to  Mr.  Fauntleroy  for  very 
instructive  remarks  on  the  modifications  of  the  ivoi^  of 
tusks  of  elephants  from  different  localitiea— localities 
which  influence  their  applicability  to  the  arta,  and  con- 
set^uently  tneir  commercial  value. 

DISCUSSION. 

Colonel  Sykes  inquired  whether  the  Professor  could 
account  for  the  singular  spiral  curve  in  the  horn  of  the 
narwhal. 

Professor  Owen  said  it  was  according  to  the  form  of 
the  socket.  The  spiral  curve  always  ran  in  the  same 
direction.  He  had  seen  only  one  instance  in  which  the 
right  tusk  of  the  narwlial  liad  grown  out,  and  in  that  case 
the  spiral  curve  was  in  the  opposite  direction.    The  im- 

Sressions  on  the  surface,  and  the  curves  of  a  tooth,  were 
ue  to  modifications  of  the  cavity  in  which  it  grew. 
The  Chairman  said  he  had  the  pleasure  to  announce 
that  they  were  honoured  this  evening  by  the  presence  of 
Dr.  Livingston,  and  he  was  sure  the  meeting  would  be 
delighted  to  hear  from  him  the  result  of  his  lengthened 
experience  in  countries  where  this  valuable  article  of 
commerce  abounded. 

Dr.  Livingston  said  he  had  attended  that  evening  for 
instruction,  and  he  was  afraid  that  he  could  add  very 
little  indeed  to  what  had  already  been  said  with  .regard 
to  the  tusks  of  elephants.  He  had,  however,  seen  the 
animal  alive  in  great  numl)ers  in  its  native  ivilds,  and 
he  might  mention  a  fact  which,  i^rhaps,  had  not  come 
under  the  observation  of  the  leamea  Professor,  viz., 
that  by  the  Africans  the  elephant  was  regarded  as  one  of 
the  best  tests  of  the  courage  of  the  hunter.  If  a  roan 
was  able  to  kill  an  elephant,  it  was  considered  by  tho 
African  that  he  could  achieve  almost  anything  in  the 
way  of  hunting.  It  was  not  considered  fair  sport  to 
hunt  the  elephant  with  dogs,  as  in  such  cases  undue  ad- 
vantage was  taken  of  the  animal,  owing  to  his  attention 
being  so  much  occupied  by  the  harrassihg  of  the  dogs, 
that  ho  would  pay  no  attention  to  his  more  formidable 
assailant — the  hunter.  Sometimes  he  would  kneel  down, 
in  an  awkward  endeavour  to  crush  the  dogs  with  his 
knees ;  at  other  times  he  would  take  hold  of  a  large 
tree  (perhaps  twelve  inches  in  diameter)  and  push  it 
down  'in  order  to  crush  the  dogs.  The  hunters  in  Ceylon, 
for  tho  most  part,  approached  within  a  d^ort  distance  of 
the  elephants,  and  liUed  them  in  the  manner  described 
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by  Professor  Owen.  In  Africa  the  huntcra  generally  ap- 
proached to  the  side  of  the  elephant  within  about  thirty 
yards,  and  at  that  distance  the  animal  was  killed,  on  an 
average  with  about  half-a-dozen  balls ;  from  a  greater 
distance  it  misht  take  60  balls  to  despatch  him.  When 
residing  at  K<3obeng  he  took  the  trouble  to  put  down  the 
number  of  elephants  that  were  annually  killed  in  the 
country  beyond.  He  found  there  hunters  from  England 
and  from  India-— officers  on  furlough;  there  were  also 
Boers,  who  considered  themselves  the  bravest  people  on 
the  face  of  the  earth,— and  native  hunters  and  bastard 
Boers.  The  Boers  and  natives  were  exceedingly  anxious 
to  get  hold  of  the  ivory,  owing  to  its  high  price.  In 
observing  the  operations  of  these  several  classes  of  hunters 
and  their  results,  he  found  that  civilisation  did  not  neces- 
sarily cause  effeminacy :  that,  taking  the  four  classes  of 
hunters — ^the  English  officers,  the  Boers,  the  bastard  Boers, 
or'Oriquas,  and  the  natives — ^the  number  of  elephants 
killed  by  the  first-named  was  about  20,  by  the  Boers 
about  2,  and  by  the.  bastard  Boers  and  natives  about  a 
half.  From  tliis  fact  he  repeated  that  it  would  seem  that 
ciirilisation  did  not  necessarily  produce  effeminacy.  The 
reason  why  the  English  hunters  killed  more  animals  than 
the  others  was  because  they  had  the  courage  to  go  closer 
to  the  elephant  before  they  fired,  whilst  the  others  made 
the  attack  at  a  n-eater  distance,  and  if  they  happened  to 
bring  down  an  dephant  it  was  an  event  of  their  lives. 
The  number  of  elephants  in  existence  at  the  present  day 
on  the  vast  continent  of  Africa  had  been  stated,  b}^  the 
celebrated  hunter,  Mr.  Gordon  Gumming,  to  be  very 
large.  Such  was  the  fact ;  but  in  going  northwards  he 
found  the  nuraberincT^eased  wonderfully.  On  the  Zambesi 
he  found  an  immense  numberof  elephants,  which,  however, 
were  not  of  so  large  growth  as  the  animals  in  the  south. 
He  had  expected,  as  he  went  further  north,  with  rich  and 
abundant  forest  negetation,  the  animals  would  have  been 
found  much  larger;  but  whilst  the  elephants  of  Limpopo 
were  nearly  12  feet  in  length,  those  on  the  Zambesi  were 
three  feet  less.  The  tusks,  however,  of  the  latter  were 
much  larger  than  those  of  the  animals  located  in  the 
southern  regions.  He  had  often  attempted  to  account 
for  the  fact  that  the  tusks  of  the  smaller  animal  were 
BO  much  larger  than  those  belonging  to  the  more  bulky  ani- 
mal of  the  south,  but  he  had  only  learned  the  explanation 
this  evening  from  Professor  Owen.  The  Professor  had 
very  reasonably  remarked  that,  in  those  regions  where 
ihe  elephant  had  remained  undisturbed  by  man,  and  passed 
a  quiet  existence,  the  tusks  grew  more  regularly  than  in 
thine  parts  where  the  animals  were  harassed,  as  was  the 
case  in  the  south,  where  fire-arms  were  in  use.  The  ele- 
phants to  the  north  of  the  Zambesi  were  so  numerous 
that  lie  could  hardly  imagine  their  ever  becoming  ex- 
tinct. Difference  of  opinion  prevailed  with  regard  to 
the  term  of  life  of  the  elephant.  Some  persons  fixed  it 
as  high  as  200  years,  which,  he  believed,  nad  been  based 
upon  data  obtained  from  India.  Sometimes,  in  Africa, 
they  saw  a  great  number  of  young  elephants  of  different. 
sizes  following  the  same  dam,  small  calves,  like  the  one 
now  in  the  gardens  of  the  Zoological  Society,  with  others 
about  half-grown.  It  would  appear  that  the  estimates 
of  the  age  of  the  elephant,  according  to  the  data  re- 
ceived from  India,  had  been  placed  too  high,  but  that 
question  they  might,  perhaps,  have  an  opportunity  of 
settling  by  the  calf  now  in  London. 

Mr.  Davenport  said  he  had  listened  with  much  plea- 
sure and  interest  to  the  remarks  of  the  learned  lecturer 
with  reference  to  the  tusks  of  the  walrus,  but  there  might 
bo  dentists  in  the  room  to  whom  some  further  informa- 
tion with  regard  to  the  dentition  of  the  walrus  would  be 
very  valuable. 

Professor  Owen  said— the  subject  of  the  paper  being 
the  teeth  of  commerce,  and  the  tusks  of  the  walrus  being 
the  least  valuable,  the  time  also  being  limited,  he  had 
aid  least  upon  that  subject.  With  regard  to  the  mat- 
ten  on'  whicli  the  last  speaker  had  asked  for  informa- 
tioo,  be  would  refer  him  to  a  paper  recorded  in  the  * 


proceedings  of  the  Zoological  Society  of  last  year,  in 
^hich  there  was  as  much  information  upon  the  law  of 
dentition  in  the  walrus,  as  could  be  obtained  f rom  obser- 
i^tions  made  on  a  young  walrus  then  existing  in  the 
gardens  of  the  Society.  In  addition  to  that,  the  osteolo- 
gical  collection  of  the  Boval  College  of  Surgeons  of  Lon- 
don furnished,  perhaps,  the  best  series  of  specimens  ex- 
tant of  dental  development  in  the  walrus,  derived  from 
the  various  arctic  expeditions,  and  the  stages  of  dentition 
were  recorded  in  the  published  Osteological  Catalogue. 

The  Chairman  then  proposed  a  vote  of  thanks  to  Pro- 
fessor Owen  for  the  very  clear  and  lucid  information  he 
had  g^ven  upon  this  interesting  subject — ^informatioa 
which  he  ventured  to  say  the  veriest  tyro  in  zoolo^cal 
science  might  understand,  and  the  most  learned  might 
profit  by. 

The  thanks  of  tlie  meeting  were  then  passed  to  Pro- 
fessor Owen. 

The  thanks  of  the  Society  are  due  to  Messrs. 
Fauntleroy,  for  the  loan  of  an  extensive  collec- 
tion of  tusks  and  teeth ;  to  Mr.  Tomes,  Messrs. 
Ashe,  Messrs.  Smale,  and  Mr.  Hambleton,  for 
interesting  and  valuable  specimens  contributed  by 
them ;  and  to  Miss  HoltzapfiTell,  for  specimens  of 
ivory  and  teeth,  and  of  turned  ivory. 

In  the  Beading-room  were  exhibited  speci* 
mens  of  wood-carving,  by  Mr.  Perry;  a  model 
showing  a  means  of  converting  a  reciprocating  into 
a  rotary  motion  without  the  use  of  the  crank,  by 
Mr.  Hitts ;  and  a  new  chemical  balance  by  Mr.  J. 
Castle. 

The  Secretary  announced  that  the  next  Or- 
dinary Meeting  of  the  Society  would  take  place 
on  the  14th  of  January,  when  a  paper  "  On  the 
Natural  Eesources  of  Honduras,"  by  the  Hon.  B. 
Temple,  Chief  Justice,  would  be  read. 

The  Secretary  has  received  the  following  letters  since 
the  meeting  : — 

"  Sin,-^In  illustration  of  the  valuable  paper  furnished 
by  Professor  Owen,  I  can  add  the  official  statistics  of  the 
trade  for  some  years  past,  and  a  few  notes  which  may, 

Srliaps,  come  in  by  way  of  elucidation  of  the  subject, 
y  brother-in-law,  Mr.  B.  B.  Walker,  who  has  only 
returned  a  few  days  ago  from  the  West  Coast  of  Africa, 
where  he  lias  been  enoaged  with  his  brothers  in  trade 
for  several  years  past,  has  given  me  access  to  his  notes 
and  documents,  by  which  I  have  been  able  to  glean  some 
data  as  to  prices  and  supply,  which  may  be  useful. 

"  Of  late  years  the  supply  has  been  rather  increasiBg 
than  decreasing. 

"  In  1827  we  imported  upwards  of  8,000  cwt.;  in 
1842,  6,000  cwt. ;  in  1860,  8,000  cwt. ;  nearly  all  of 
which  was  taken  for  home  consumption ;  and  the  average 
import  of  the  last  three  years  has  been  9,364  cwt.  WIm- 
ther  the  supply  will  keep  up,  is  a  question  for  future 
determination,  for  certainlv  such  hunters  as  the  late 
M^or  Rogers,  of  Ceylon,  who  killed  his  2,000  elephants, 
and  Mr.  Gordon  Cumming,  are  fast  thinning  out  the  race 
of  those  animals. 

"  The  African  elephant  yields  the  largest  tusks.  Mr. 
Gordon  Cumming  has  one  weighing  17Slbs.  Mr. 
Cawood,  of  Graham's  Town,  had  a  pair  in  his  possession, 
weighing  8d01bs.  A  tusk  was  recently  shipped  from 
Camaroon  to  Liverpool,  weighing  about  16411)8. ;  and, 
two  or  tliree  years  since,  one  to  Bristol,  weighing  about 
147lbs. 

"  The  teeth  proper  of  the  elephant  are  worthless,  and 
on  the  West  Coast  of  Africa  are  never  purchased. 

"  At  the  Great  Exhibition  in  1861  some  tusks  of  the 
African  elephant  were  shown,  which  weighed  16^  libs. 
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each,  measured  8  feet  6  inches  in  length,  and  22  inches 
in  hasal  circumference. 

"It  is  a  singular  fact  that  the  domestication  of  the 
elephant  is  usudly  attended  by  deterioration  of  the  length 
and  quality  of  the  ivory. 

**  The  total  imports  of  ivory  in  the  past  three  yean 
have  been  as  follows,  showing  a  gradual  decline.  The 
imnorts  from  the  Kast  Indies  and  Africa  were  proportion- 
ately as  follows,  in  cwts. : — 

Africa.  Medltemnean.  EastlndiOf.  Total. 

1863 4,882  ...     1,288     ...    8,330    ...  10,888 

1864 3,462  ...     1,048     ...     3,642     ...  9,299 

1866 3,974  ...        871     ...     2,748     ...  8,376 

"  The  imports  from  India  and  the  East,  according  to  a 
parliamentary  paper,  have  averaged  about  3,341}  cwt.  in 
the  last  seven  years,  namely : — 


.     Cwt. 

1868 3,123 

1854 3,166 

1866 2,699 


Cwt. 

1849 4,058 

1850 3,444 

1861 2,680 

1862 4,426 

"  The  estimated  value  of  this  ivory  in  1864  was 
£80,733,  and  in  1866,  £68,874.  From  Ceylon  the  quan- 
tity exported  has  not  averaged  during  the  last  five  ^*ears 
£200  in  value.  The  quality  of  the  African  ivory 
varies  considerably.  That  best  adapted  for  the  English 
market  comes  from  the  Gamaroon  coast,  and  the  most 
esteemed  runs  (Vom  60  lbs.  weight  upwards,  the  next  in 
value  36  lbs.  to  60  lbs.,  then  from  18  lbs.  to  36  lbs.  All 
below  18  lbs.  are  called  scrivelloes,  and  are  of  the  least 
value,  except  such  as  are  adapted  to  cutting  billiard  balls, 
which,  in  proportion  to  their  size  and  cost,  are  the  most 
valuable  of  all.  Tusks  are  valuable  in  proportion  to  their 
size;  those  that  weigh  1  cwt.  or  more,  are  the  most 
valuable,  and  fetch  from  £40  to  £50  the  cwt. ;  the  se- 
cond class  comprehends  such  as  require  two  teeth  to  make 
a  cwt.  or  more ;  the  third  class,  three  or  more  to  the  cwt. 

"  The  highest  price  I  have  ever  known  ivory  to  bring 
was  £56  per  cwt.,  which  has  just  been  given.  Some 
sold  at  Liverpool  last  year  fetched  £50,  pai*t  of  which 
was  shipped  l^  Mr.  Walker,  having  boen  purchased  by 
him  in  tne  neighbourhood  of  Gamaroons,  Gaboon,  <Scc. 
'  This  price,'  he  adds,  '  I  am  assured  by  my  owners,  was 
never  attained  before,  during  the  period  they  have  been 
in  the  trade,  though  since  then  it  has  risen  still  higher, 
and  I  confidently  expect  that  what  I  have  now  on  the 
way  home  will  realise  even  more.* 

"  The  sea-horse  teeth  (so  called)  arc  the  tusks  of  the 
hippopotamus. 

Liberia,  since  it  was  first  colonised  by  tlic  American 
free  negroes,  has  not,  I  am  nearly  certain,  exported 
such  a  quantity  of  ivory  as  is  usually  asserted,  though 
possibly  at  the  present  time  it  might  reach  20,000  to 
26,000  dols.  annually,  that  is  to  say,  the  produce  of  the 
territories  of  the  republic  and  the  country  immediately 
behind  it. 

"  Gaboon,  Loango,  Gongo,  and  Ambriz,  are  next  to 
the  Gamaroons  in  quality,  but  much  greater  in  quan- 
tity; Gaboon  and  its  immediate  neighbourhood,  being 
that  part  of  the  coast  which  i#  made  their  head 
quarters  by  the  Liverpool  and  Bristol  traders,  ex- 
port an  enormous  quantity  of  ivory  annually,  I  should 
say  to  all  parts,  but  principally  to  England,  France,  and 
the  United  States  of  America— not  less  than  80  tons. 
My  brother  Henry,  between  the  months  of  May,  1851, 
and  November,  1862,  both  inclusive,  shipped  more  than 
26  tons,  and  there  were  many  other  traders  purchasing 
at  the  same  time.  I,  myself,  have,  during  my  stay  of 
about  20  months,  at  least  six  of  which  I  was  without 
^oods,  purchased  and  shipped  about  14  tons.  At  present 
ivory  on  this  part  of  the  coast  is  much  dearer  than  it 
was  formerlyj  in  1861  and  1862 ;  in  fact,  the  price  has 
doubled,  and  in  some  instances  more  than  doubled,  al- 
thdmgh  the  Bristol  inden  do  not  frequent  the  Gaboon, 


&c.,  so  much.  The  French  merchants  are  the  principal 
cause  of  this  enormous  advance  in  price,  though  an  al- 
lowance must  of  course  be  made  for  the  deamess  of  many 
articles  of  our  trade,  caused  by  the  late  war,  as  powder, 
guns,  rum,  &c. 

"  My  last  shipment  of  nearly  9}  tons  averages  about 
16}fi>s.,  and  that  is  a  large  one,  as  Ipurchased  but  few 
scnvdloes.  In  fact,  I  think,  for  West  African  ivoiy, 
15]bs.  woidd  be  a  very  fair  average. 

Ivory  shipped  per  "  Coquette,"  1866. 

Weighing.    Avemge* 
Ibe.  IlM. 

1,276  elephants' tusks    20,953  ...  16) 

76  sea-horse  (hippopotamus)  teeth  78  ...     I 

Ivory  Shipped  per  **  Coqueti'e,"  1856. 

Weighing.    ATSnge. 

666  elephants' tusks 9,698  ...  17^ 

16  sea-horse  teeth 17...     1 

'*  This  makes  the  average  for  elephants'  teeth  a  little 
over  171b8. 

•*  The  Gold  Goast  ivory,  and  that  brought  down  for 
shipment  to  Sierra  Leone  and  Gape  Goast  Gastle,  ranks 
next,  and  is  tolerably  good.  The  tusks  from  Gambia 
are  usually  very  bad,  always  broken,  very  crooked, 
cracked  in  the  hollows,  and  more  or  les^  damaged. 

"  Fine  ivory  is  known  by  having  no  cracks  or  flaws, 
either  in  the  solid  or  in  the  hollow.  Gracks  in  the  ivory 
are  a  serious  detriment,  and  must  be  always  particularly 
noticed.  The  elepliant's  tusks  that  are  only  rather  taper- 
ing in  shape  are  most  liked;  very  crooked  teeth  must  be 
guarded  a^inst,  as  they  cut  up  to  great  disadvantage. 
Broken-pointed  tusks,  or  those  with  deep  flaws,  or  other- 
wise damaged  about  the  point,  must  be  avoided.  Teeth 
with  large  hollows  are  not  at  all  liked,  as  there  must  in- 
evitably be  a  great  waste  in  cutting  them  up;  in 
short,  a  fine  tusk  is  known  by  being  of  a  neat  tapering 
shape,  having  a  small  hollow,  free  from  cracks,  with  a 
fine,  thin,  clear  coat,  free  from  flaws;  it  is  also  transpa- 
rent, which  may  be  discovered  by  holding  the  point  to. the 
candle. 

"  The  Gold  Goast  ivoiy  may  generally  be  known  by 
having  a  rough  hewn  hole  made  near  the  end  of  the 
hollow,  and  is  much  esteemed." 

I  am,  &Q.t 

P.  L.  SIMMONDS. 

"  Sir, — ^Allow  me  to  offer  a  few  remarks  in  connection 
with  the  subject  so  ably  brought  before  the  Society  of 
Arts  on  Wednesday  evening  last  by  Professor  Owen. 

"  In  his  admirable  paper  upon  "  The  Ivory  and  Teeth 
of  Commerce,*'  Professor  Owen  alluded  to  the  use  made 
of  the  teeth  of  certain  animals  in  supplying  the  deficiendes 
in  the  same  oi^gans  in  the  human  species,  arising  from 
certain  diseases  from  which  few  persons  are  absolutely 
exeinpt. 

•'  Three  kinds  of  teeth,  viz.,  those  of  the  hippopotamus, 
walrus,  and  whale,  are  employed  by  dentists  m  the  con- 
struction of  artificial  teeth,  mineral  or  natural  (that  is 
human)  teeth  being  generally  fixed  into  the  former  in  the 
anterior  portions  of  the  mouth. 

*'  The  above  organic  substances  are  unfortunately  acted 
upon  by  the  fluids  of  the  mouth,  in  some  instances  so 
rapidly  that  it  is  necessary  to  have  them  renewed  every 
two  or  three  years.  This  great  drawback  to  their  general 
application  has  led  to  the  introduction  of  gold  and 
platinum,  bodies  with  difficulty  oxidised,  as  bases  upon 
which  mineral  teeth  may  bo  fixed 

"  There  are,  however,  many  cases  in  which  dentine  is 
preferable,  if  not  absolutely  necessary,  and  it  is,  there- 
fore, of  the  greatest  importance  that  search  should  he 
made  for  some  substance  which,  possessing  the  properties 
of  dentine,  shall  not  be  decomposed  by  acid  or  alkaline 
bodies. 
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"  Manv  such  ezperiments  have  been  instituted,  and,  as 
the  result,  a  variety  of  substances  have,  from  time  to 
time,  been  submitted  to  the  notice  of  dentists,  all,  how- 
ever, falling  short  of  the  required  conditions. 

"  I  am  far  from  considering  the  subject  exhausted,  and 
believe  it  wotdd  well  repay  the  attention  of  any  chemist 
who  would  make  a  series  of  experiments  with  the  view 
of  producing  an  artificial  ivory,  even  if  at  a  cost  of  208. 
or  408.  per  lb. ;  a  body  capable  of  l>ecoming  soft  at  a  tem- 
perature 300  Fahrenheit,  or  forming  a  hard  hydrate  with 
water,  would  be  of  greater  value. 

"  That  our  necessities  will  one  day  demand  such  a 
Kubetance,  I  believe,  notwithstanding  the  remark  of  Dr. 
Livingston,  that  in  Africa  the  supply  of  elephants  appears 
almost  inexhaustible,  for  it  seems  I'casonable  to  suppose 
that,  as  civilisation  advances,  and  the  demand  for  dentine 
increases,  seas,  rivers,  and  plains  will  become  exhausted  of 
their  ivory-producing  inhabitants.  As  the  coal-field  has 
saoplied  the  deficiencies  of  the  forest,  and  as  the  pump 
will  probably  some  da^  supply  the  deficiencies  of  the  coal 
cellar,  so  doubtless  artificial  dentine  will  supply  the  place 
of  natural,  and  a  great  benefactor  will  he  bo  to  the  tooth- 
less community  who  first  produces  it. 

"  On  other  points  in  the  learned  professor's  paper  I  will 
refrain  from  making  any  observations,  onlv  hoping  the 
subject,  and  especially  that  portion  of  it  which  relates  to 
the  development  of  the  dental  tissues,  will  receive  more 
general  attention  when  the  Odoutological  Society  is  in 
fall  operation. 

**  I  am,  &c., 

"  A.  COLEMAN. 
"Spring-lodce,  Waadfworih,  Dee.  18, 1856." 


SITE  OF  NEW  NATIONAL  GALLERY. 

In  the  OauUe  of  Tuesday  the  13th  inst.,  it  is  notified 
that  the  Queen  has  been  pleased  to  direct  letters  patent 
to  be  passed  under  the  Great  Seal,  constituting  and  ap- 

S»infing  the  Right  Hon.  Lord  Broughton ;  the  very  Rev. 
eDry  Hart  Miunan,  D.D. ;  Richard  Ford,  Esq. ;  Michael 
Faraday,  £9Q>f  D.G.L. ;  Charles  Robert  Cockerell,  Esq.; 
and  George  Richmond,  Esq.,  to  be  her  Majesty's  Com- 
missioners to  determine  the  site  of  the  New  I^ational 
Qallery,  and  to  report  on  the  desirableness  of  combining 
with  it  the  Fine  Art  and  Archaoolo^cal  Collections  of 
the  British  Museum,  in  accordance  with  the  recommenda- 
tion of  the  Select  Committee  on  the  National  Gallexy 
in  1853. 


f  0mt  (Lmts^maumt. 


SNAKES  AND  THE  SUPPOSED  REMEDIES  FOR 

SNAKE-BITES. 

Sir, — ^Apropos  of  the  experiments  recently  made  at  the 
rooms  of  the  society  of  Arts,  which  I  had  the  satisfaction 
of  witoesfling,  but  more  especially  in  reference  to  the 
letters  of  Dr.  Chambers  and  Judge  Temple,  on  snake 
poison  and  its  remedies — the  whole  subject  is  one  alike 
of  scientific  and  popular  interest,  and  it  is  possible  that  I 
may  be  able  to  add  a  fact  or  two  to  the  stock  of  informa- 
tion bearing  upon  it.  In  the  first  place,  however,  allow 
me  to  observe,  that  what  are  called  the  tropiet  are  not 
so  generally  infested  by  troublesome  insects  and  poison- 
ous reptiles  as  is  commonly  supposed.  The  number  of 
them,  in  fact,  their  very  existence  there>  as  well  as  every- 
where else,  depends  upon  a  variety  of  circumstances.  In 
some  districts  they  are  often  numerous,  troublesome,  and 
dangerous,  while  in  others  they  are  almost  wholly  un- 
known. But  everywhere  they  are ,  if  not  less  numerous, 
certainly  less  dangerous  than  is  generally  supposed. 

I  have  travelled  pretty  extensively  in  Central  America 
in  all  directions,  throughout  the  length  and  breadth  of 
the  States  of  Kicaiugua,  San  Salvador,  and  Hondwaf, 


spending  there  upwards  of  two  years  and  a-half,  and  havis 
crossed  and  recrossed  the  continents  eight  times,  from  sea 
to  sea,  and  followed  the  crests  of  the  Cordilleras  during  a 
continuous  period  of  upwards  of  thiriy  days.  Yet  I  have 
suffered  more,  in  a  single  week,  from  mosquitos  in  New 
York,  and  from  fleas  in  Switzerland  and  Italy,  than  from 
either  of  these  pests  during  my  whole  stay  in  Central 
America.  In  fact,  during  that  period,  with  the  excep- 
tion of  occasional  annoyances  from  these  insects,  I  found 
nothing  to  complain  of  on  this  score.  I  got  a  nigua 
(chigoe,  or  jigger)  in  my  foot  at  San  Juan  de  Nicaragua, 
and  at  Grenada  was  stung  by  a  scorpion,  which  had 
ensconced  itself  in  my  boot,  where  it  was  exemplarily 
crushed.  A  little  concentrated  aqua  ammonia  iiibbed 
over  the  puncture,  and  a  trifle  of  strong  brandy  taken 
inwardly,  prevented  any  perceptible  consequences,  be- 
yond the  original  smart,  which  my  negro  servant  *'  Ben  " 
compared  to  that  of  being  stang  "  by  a  whole  hive  of 
bees  at  once,  and  in  the  same  spot !" 

As  regards  snakes,  I  think  I  may  affirm  that,  beyond 
a  certain  belt,  bordering  the  Atlantic,  and  varying  in 
width  as  the  mountains  approach  the  coast  or  recede 
from  it,  there  is,  perhaps,  no  country  in  the  world  (Ire- 
land always  excepted)  so  free  from  snakes  as  Central 
America,  or  at  least  those  parts  visited  by  me.  In  the 
vicinity  of  San  Juan,  which  has  a  moist,  hot  climate, 
and  where  the  country  is  almost  covered  with  jungle, 
venomous  serpents  are  numerous,  and  deaths  from  their 
bite  not  uncommon.  The  day  of  my  arrival  there,  in 
May,  1849,  was  marked  by  a  death  from  this  cause.  In 
ascending  the  river,  I  saw  several  serpents  twinine 
amongst  the  vines  and  broad-leaved  plants,  which  lined 
the  banks  with  a  brilliant  mosaic  of  leaves  and  flowers. 
Amongst  them  was  the  deadly  corral^  looking  like  a 
neokla^  of  alternating  coral  and  jet.  In  the  interipr, 
on  the  comparatively  low  and  relatively  wooded  plains  of 
Nicaragua,  I  saw  one  or  two  corrah^  as  many  rattle- 
snakes [eaicaUllat),  and  several  harmless  boas,  one  of 
which  Ben  carefully  tacked,  and  brought  home  with  him 
as  a  pet. 

During  the  year  and  a-half  that  I  resided  at  Nica- 
ragua, I  was  much  engaged  in  exploring  unfrequented 
places  for  ruins,  and  in  investigating  the  ancient  mo- 
numents of  the  country — precisely  where,  it  would  be 
supposed,  I  should  have  encountered  serpents.  But, 
dunng  all  of  these  explorations,  so  far  as  I  can  now 
remember,  I  found  but  one— a  rattlesnake— a  splendid 
fellow,  with  fourteen  rattles  in  his  tail ! 

My  last  expedition,  running  over  fourteen  months, 
was  chiefly  spent,  at  the  head  of  a  large  party,  in 
making  the  explorations  and  surveys  for  the  proposed 
Honduras  inter-oceanic  railway.  Our  explorations  were 
carried  on,  not  only  from  the  Gulf  of  Fonseca,  on  the 
Pacific,  to  Puerto  Caballos,  on  the  Atlantic,  but  em- 
braced two  of  the  departments  of  Nicaragua,  and  all  of 
those  of  Honduras  and  San  SaU^or.  Yet,  so  far  as  I  can 
learn,  not  more  than  half-a-dozen  snakes  were  seen  by 
my  party  during  the  entire  period  of  our  stay.  I  am 
able  to  speak  with  emphasis  upon  this  point,  from  the 
circumstance  that  we  had  a  naturalist  attached  to  our 
expedition,  well  provided  with  what  the  members  of  the 
party  irreverently  called  a  *'  pickling  apparatus,"  for 
preserving  specimens  of  all  kinds  of  *'  beast,  and  bird, 
and  creeping  thing,"  which  we  might  encounter.  This 
gentleman  (Dr.  S.  W.  Woodhouse),  moreover,  had  a 
special  interest  in  snakes,  inasmuch  as  he  had  been  bitten 
by  a  rattlesnake,  while  attached  to  the  United  Staines 
expedition  for  the  survey  of  New  Mexico  and  the  valley 
of  the  Colorado  river,  under  the  command  of  Captain 
Sitgreaves,  and  had  recovered,  to  give  practical  force  to 
what  we  are  told  was  predicted  of  the  seed  of  the  wo- 
man. One  of  the  standing  rules  for  the  observance  of 
my  corps  was,  that  all  '*  varmints"  should  be  religiously 
given  over  to  the  Doctor;  and  there  was  a  general 
rivalry^o  see  who  should  contribute  most  laigely  to  his 
coUectioD.    Yet  his  crop  of  tnakee  barely  numbered 
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half  a  dozen,  of  which  one  (a  tatna^OMa^  called  by  the 
English  negroes  Tommy  (ro/')  was  contributed,  I  believe, 
by  Judge  Temple  himself,  at  Belize. 

One  only,  of  the  snakes  found  in  Honduras  (a  eorral) 
was  poisonous.  The  others,  as  the  Doctor  explained  to 
a  disgusted  auditory,  as  he  picked  them  up  with  his 
hands,  were  '*  mere  garter  snakes,  harmless  as  flies ! " 

I  have  elsewhere  ("Notes  on  Central  America,"  &c.,  p. 
196,)  accounted  for  the  almost  entire  absence  of  serpents 
in  the  interior  of  Central  America,  and  on  the  j>lateaut 
which  make  up  so  large  a  part  of  the  country,  as  the  con- 
sequence of  "the  common  practice  of  burning  the  dry 
frass  and  withered  vegetation  during  the  diy  season." 
t  is  undeniable,  however,  that  serpents  are  quite  com- 
mon  on  tlie  nortnern  or  Atlantic  coast«  of  Central  Ame- 
rica. For  the  most  part  they  are  harmless,  and  are  seen 
by  the  natives  in  their  huts  rather  with  pleasure  than 
alarm  or  disgust,  since  they  are  useful  in  the  destruction 
of  vermin.  The  harmless  snakes  are,  in  general,  long 
and  slender  in  body,  with  round  spots  on  the  head,  an- 
gular marks  under  the  tail  and  belly,  and  covered  with 
oval  scales.  One  variety  grows  to  a  large  size,  and  is  only 
dreaded  by  the  Indians,  who  call  it  icou/aA,  because  of  its 
reprehensible  appetite  for  fowls,  in  part  set  off,  however, 
by  a  habit  of  destroying  the  smaller  varieties  of  poisonous 
snakes.  The  latter  are  distinguished  by  a  comparatively 
thick  body,  short  tail,  and  a  broad  head,  covered  with 
scaly  plates.  For  all  these,  universal  report  boldly  testi- 
fies that  the  guaea^  or  what  in  Honduras  is  called  guaea, 
is  a  reliable  remedy.  I  had  given  to  me  what  seems  to 
be  the  kernel  of  a  nut,  resembling  in  size,  shape,  and 

general  appearance  the  kernel  of  the  filbert,  the  pro- 
uce  of  a  certain  shrub  which  grows  in  Nicaragua,  as  a 
specific  against  the  poison  of  snakes.  It  was  presented  to 
me  by  Dr.  Juarros,  of  Leon  de  Nicaragua,  who  called  it 
"  ojo  de  buey"  ox-eye.  He  also  gave  me  written  direc- 
tions for  its  use,  which  I  regret  I  have  not  by  me  at  this 
moment,  but  as  we  had  no  opportunity  of  testing  its  vir- 
tues, I  am  unable  to  speak  or  its  value. 

I  have  mentioned  that  Dr.  Woodhouse,  the  naturalist 
of  my  expedition,  had  himself  been  bitten  by  a  rattle- 
snake. Being  at  the  same  time  patient  and  practitioner, 
his  account  of  his  own  case  has  a  special  interest,  and  a 
real  scientific  value ;  and,  as  I  presume  it  has  never  been 
printed  in  England,  I  send  it  to  you  herewith,  believing, 
that  in  connection  with  the  subject  now  &irly  up,  it  will 
be  deemed  worthy  of  attention. 

I  may  here  mention,  that  when  in  Leon,  I  went  to 
visit  a  man  who  kept  a  *'  tame  rattlesnake,"  quite  loose, 
In  his  house,  and  was  reported  to  be  a  snake  charmer,  or 
possessed  of  a  specific  against  snake  venom.  He  ex- 
plained to  me,  however,  after  a  little  questioning,  and  in 
reply  to  my  suggestion  that  he  had  extracted  the  teeth 
of  the  reptile,  that  he  deprived  it  of  its  poison  by 
irritating  it  at  short  intervals,  and  making  it  bite  a  staff 
of  a  soft  porous  wood,  newly  cut  from  the  green  tree. 
His  hypothesis  was,  that  the  wood  absorbed  the  poison — 
thus  confirming  the  suggestion  of  Judge  Temple,  that 
the  bite  of  a  venomous  serpent  may  be  fatal  at  one  time 
and  harmless  at  another. 

I  am,  drc, 

E.  G.  SQUIER. 


IXTXACr  BJSFXRRED  TO  IN  THE  FORBOOIMO  LZTTES. 

AeaAtmj  of  Natvml  Science, 

PhiladelphU,  Janurj  23, 1853. 

SiBr-*  ♦  •  ♦  ♦  On  Wednesday  morning,  the  17th  of  Septem- 
ber, 1851,  while  Lieut.  Ptrke  and  I  were  walking  out  to  procure 
some  spectmenB  of  birds,  when  abont  two  miles  from  Zaiu,Kew 
Mexico,  in  passing  along  an  Indian  trail,  I  came  within  a  ftw 
inches  of  treading  upon  a  rattlesnake,  which  immediately  coiled 
himself  up  and  prepared  to  strike.  Jumping  back,  I  urew  my 
ramrod,  and  with  it  stmek  him  over  the  back,  with  snflSeienk 
foroe  to  break  it.  Being  a  fine  specimen,  I  wished  to  preservs 
him  witfaoat  further  injair,  when,  placing  my  wan  on  his  neck, 
and  seising  it,as  I  sapposeo,  immediately  at  the  back  of  the  heftd. 
I  picked  him  vp ;  bati  iio&rtiiiatdy » I  ud  too  long  a  )»^ 


he  threw  roond  his  head  and  buried  his  fang  in  the  side  of  the 
index  finger  of  my  left  band,  aboot  the  middle  of  the  first 
phalanx.  The  pain  was  intense,  and  momentarily  pradneed  a 
sickening  sensatioa.  I  immediately  commenced  socking  the 
wonnd :  at  the  same  time  I  sot  Lient.  P.  to  ^^y  a  ligattixe 
round  the  fin^,  to  prevent  the  too  rapid  absorption  of  the 
poison.  Scarifying  the  finger  freely,  I  continued  sueking  the 
wound  until  I  returned  to  camp.  I  sent  a  man,  who  was  with 
us  at  the  time,  immediately  back  to  the  pnebh),  to  bring  me 
seme  aqua  nmniotiia  forttt.  He  met  me  about  three-fourths 
of  a  mile  from  the  pueblo.  I  immediately  applied  it  freely  to 
the  wound,  when  I  was  met  b}r  Mr.  Kern*,  wno  wishfd  me  to 
try  the  western  remedy-;  that  is  to  ray,  to  get  drank.  This 
remedy  I  liad  often  heard  of,  and,  detenninedto  try  ita  efficacy, 
I  commenced  dxinking  whiskey.  By  the  time  I  reached  tiie 
pueblo  I  had  drank  about  hall  a  pint.  During  all  this  time  I 
continued  sucking  the  wound ;  then  taking  some  ammonia  in- 
ternally, I  scarified  the  .finger,  holding  it  in  a  basin  of  warm 
water,  which  allowed  it  to  bleed  freely.  Already  the  glands  in 
the  axilla  were  getting  sore  and  painful.  I  commenced  drinking 
brandv ;  at  the  same  time  holding  my  finger  in  a  cup  of  ammonia. 
It  tooK  a  quart  of  fourth-proof  brandy,  besides  the  wUskcy,  to 

Sxiduce  intoxication,  which  only  lasted  some  four  or  five  hours, 
uring  this  state  I  vomited  freely.  Soon  after  coming  to  my 
senses,  I  removed  the  ligature,  and  applied  a  lane  poultice  of 
flaxseed-meaL  I  repeated  the  ammonia  internally,  and  took 
some  meuf  hydrg,  and  ext,  eoUocyiUh  comp,  as  a  cathartie.  In 
the  evening  the  glands  in  the  axiUa  wen  quite  painfid ;  so  was 
also  tlie  finger;  iookjoulv,  tiorert,  gn.  x. 

Thurtdaii,  ISth. — Passed  a  restlefs  night,  without  sleep,  al- 
though havmg  taken  during  the  ni^t  pulv.  ojpii,  gn.  iv.  Thu 
mornmg  the  pain  ia  the  finger  is  mtense ;  a  well-marked  line 
of  inflammation  extends  alonff  the  arm  to  the  axilla;  had  the 
entire  arm  and  hand  painted  with  tincture  of  iodine,  and  the 
poultice  renewed;  commenced. taking  poiattii  iodidi  as  an 
alterative.  The  pills  not  baring  open^ed,  took  pulv,  SeidlitM, 
which  had  the  desired  efiicct.  I>iet,  boiled  lioe.  Sereral  times, 
on  my  attempting  to  walk  a  few  yards,  I  was  seised  im- 
mediately with  nausea  and  vomiting.  Thb  oontimed  for 
several  diays.  Took  at  bed-time  jyulv.  dovtri,  gn,  x.  The  arm 
and  hand  I  have  resting  on  an  inclined  plane,  which  affords 
considerable  relief. 

Friday,  I9th,^l  rested  pretty  well  kst  nif^t;  bnt  this 
morning  mv  arm,  hand,  and  the  glands  in  the  axilla  are  nnich, 
swollen  and  very  painfuL    Bepeated  the  tincture  of  iodine 
Diet,  boiled  farina.    Took,  on  retiring,  pul9,  doverif  grs.  x. 

Saturday,  20th — Passed  a  tolerable  night,  bnt  my  back  is 
getting  veiy  sore,  as  the  blankets  on  the  stooe  floor  make 
rather  a  hara  bed*  This  morning  tlie  pain  is  very  great,  aad 
the  swelling  extends  down  the  left  side  to  the  hips ;  renewed 
the  tincture  of  iodine ;  removed  the  skin  fiom  off  the  finger; 
it  discharged  fireely  a  wateiy,  sanguineous  finid,  without  smeU ; 
the  nail  is  becoming  loose.  The  broad  red  line  fbUowiog  the 
course  of  the  lymphatics  is  now  filled  with  yellow  serum.  The 
point  when  the  fang  entered,  for  the  sjwoe  of  three*eighths  of 
an  inch,  is  of  a  dark-brown  colour.  This  evenbg  at  Md-time 
took  wm99  hydrg,,  gn,  v;  pulv,  doveri,  gn,  x.  Continued 
poUuiii  iodidi.    Diet  the  same. 

Sunday,  2I««.~Passcd  a  rsstless  night,  the  hand  being  filled 
with  serum,  and  much  trouble  with  cholic ;  took  magn4aia  ealei 
and  9pt9.  tMutka  piporita.  My  bowels  not  being  opened,  todc 
pulv,  SeidlitM,  and  wss  relieved. 

Monday,  22nd, — Passed  a  comfortable  nij^ht,  the  swelling 
having  left  my  side  and  arm ;  bnt  little  remains  in  the  hand! 
Continued  ^(a«miodu{t.  Low  diet.  I  can  now  walk  a  few 
}'ards  without  nausea,  and  am  able  to  sit  up  for  most  of  the 
day.    Diet,  mutton  broth  and  forina. 

Tue9day,  2Srd.— I  awoke  thia  morning  feeling  much  im- 
proved, tlie  swelling  and  pain  baring  lef^,  with  the  exoeptioii 
of  the  finger,  the  fint  and  second  joints  of  which  do  not  present 
a  healthy  appearance,  the  palmar  surface  having  much  the 
appearance  of^gaogrene ;  but  the  discharge  is  thin  and  watery, 
r  can  detect  no 


nnell.  The  granulations  do  not  present  a 
healthy  appearance ;  they  aro  rough,  and  many  of  them  look  as 
if  they  were  sprinkled  with  veliow  ochre.  The  nail  is  quite 
loose.  Continued  potatiii  iodidi.  Diet,  mutton  brotfi,  with  a 
little  of  the  meat. 

WedneMday,  2ith. — ^This  day  we  commenced  our  mscch; 
after  going  six  miles,  encamped.  I  placed  my  hand  ia  a  tUntt, 
and  it  was  with  the  greatest  difficulty  I  could  manage  the  mufe 
wiih  one  liand,  being  rather  weak,  and  the  animal  rather  dbsti- 
nate.  The  sua  was  very  hot;  this,  with  Uie  jolting,  caused 
me  to  suffer  considerable  pain. 
I  rcBioTed  the  nail ;  from  this  time  the  finger  gradually  ii^<* 
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•uovwl.  Oolitinued  the  ponltiee  until  the  last  of  October,  when 
i  applied  cerate  •impUx»  In  the  mean  tnne  there  was  a  laxge 
aloogh,  which  graduallj  came  away  and  left  the  last  phalanx 
aapwed  in  two  places.  The  granoiations  required  occasionally 
the  amplication  of  the  nitrate  of  silver.  Contittned  with  my 
hand  m  a  sling  until  aboat  the  middle  of  November. 

A  new  hail  commenced  growing,  and  a  small  sinns  remained 
in  the  end  of  the  finsKr ;  upon  the  introdnction  of  a  probe  into 
whidh,  the  bone  cooU  be  lelt  quite  rough.  A  discharge  from 
this  kept  n^  until  about  the  7th  of  Febmaiy,  when  I  removed 
the  f  Tmliation  of  the  end  of  the  last  phalanT,  showing  e^dcntjy 
that  the  fiuff  had  entered  the  periosteum.  Soon  aiter  this  the 
ainaa  dosed,  leaving  it  in  a  detormed  state,  anchjlosis  having 
taken  place  in  the  first  joint.  The  circulation  is  ver^  imperfect, 
cne  or  the  arteries  being  destroyed,  which  renders  it  vex^  sus- 
ceptible to  cold.    The  insertion  of  the  flexor  muscle  is  also 


I  am.  Sir,  with  much  respect,  your  obedient  servant, 

8.  W.  W00DH0U8B,  M.D., 

Surgeon  and  Naturalist  to  the  Expedition. 
Brevet  Oaptein  L.  Sltgreavsa,  .. 

U.  8.  Topogmpbical  Engineen,  Washington.        i.. 


UTILISING  SEWAGE. 

Sib, — ^With  reference  to  Mr.  Cooke's  deeply  interesi- 
iog  paper,  will  you  permit  me  to  reply  to  an  oversight 
on  Mr.  Wright's  part,  who  aaks,  "  if  the  Leicester  sewage 
bricks  aell  at  28.  a  ton,  can  voor  linie  be  got  at  2s.  a  ton," 
to  which  I  reply,  Mr.  Cooke  states  that  £16,250  worth 
of  lime  could  precipitate  £80,000  worth  of  manure, 
Taluing  at  28.  a  ton,  or  £60,000  if  valued  at  48.,  viz., 
at  the  price  received  for  the  article  at  Leicester. 

With  regard  to  the  chemical  objection  that  lime  will 
not  precipitate  the  anunonia — then  I  reply  the  ammonia 
remains  in  the  water  that  is  passed  off,  and  if  so,  why 
should  there  not  be  a  canal  constructed  through  Essex, 
and  another  through  Kent,  to  carry  off  this  perfectly 
cdonrleas  water,  to  be  utilised  as  it  passes  along,  or,  when 
notdemanded,  passedon  to  the  German  ocean  if  necessary. 
But  when  we  remember  that  the  meadows  near  Edin- 
hargh,  through  which  the  sewage  flows,  let  at  £S0  and 
SAO  an  acre  per  annum!  it  appears  little  less  than 
madseas  to  waste  the  enormous  manuring  wealth  flow- 
ing from  three  million  human  beings. 

I  am,  dpc, 

GEO.  WYLD,  M.D. 


PRECIPITATION  OF  SEWAGE  FRQM 

WATER. 

Snk, — ^In  the  last  number  of  the  journal  I  observe,  that 
Mr.  Higgs  contends  with  Mr.  Wicksteed  for  the  inven- 
tion of  the  process  of  adding  lime  to  water  for  the  pur- 
pose of  precipitating  the  "  sewage  "  from  it.  Some  df 
your  members  may  not  i)erha|w  be  aware  that  as  far 
back  as  1841,  many  experiments  were  made,  and  with 
perfect  success,  bv  Dr.  Clark,  of  Aberdeen,  u^n  the 
water  of  the  Medlock,  at  Manchester,  to  precipitate  the 
wewage  and  filth  from  it,  and  to  tweeten  the  water  before  it 
entered  the  Duke  of  Bridgwater's  Canal,  and  Dr.  Clark 
urged  its  adoption  on  more  than  one  occasion  upon  the 
canal  authorities.  He  had  established  that  it  would 
Temdre  about  one  ten  of  lime  per  day, 

1  was  myself  aware  of  this  many  vears  back ;  hut 
evei^  one  still  having  doubts  about  it,  may,  I  think, 
have  them  removed  by  reading  a  correspondence  which 
took  place  on  the  sultject  in  the  Manehetfer  Ouardian  of 
14th,  16th,  17th,  and  18th  of  April  last.— I  am,  d^c, 

DUGALD  CAMPBELL. 

7,  QuaUty-eourt,  Chaneery-laae,  Dee.  16. 


^tnttHmfi  iof  Institutions. 

CovxHTBT. — On  Thursday  evening,  the  27th  of  No- 
▼embco',  a  lecture,  "  On  Zoology,"  was  delivered  in  St. 
Mary's  Hall,  by  Dr.  Trevethan  Spioer,  before  the  mem- 
bers and  snpponrters  of  the  Institute.    The  lecturer  took 


a  broad  view  of  the  subject,  so  as  to  make  it  interestiifg 
to  a  mixed  audience.  The  hall  was  well  filled,  and  the 
dear  and  able  manner  in  which  each  portion  of  the 
subject  was  treated  rendered  the  lecture  not  only  in- 
structive, but  highly  gratifying  to  all  present. — Miss 
Lizzy  Stuart  gave  her  Scottish  entertainment  entitled 
"  A  Peep  at  Scotland  through  her  Songs,"  before  the 
members  of  the  Institute,  on  Thursday,  the  4th  inst.,  and 
gave  great  pleasure  to  a  large  audience. 

BoYSTON. — Two  lectures  which  afforded  unusual  grati- 
fication to  the  members  of  the  Institute,  were  recently 
delivered  by  George  Grossmith.  They  were  entitka 
"  Pickings  from  Pickwick,"  and  "Martin  Chuzzlewit," 
and  form  part  of  a  course  on  the  writings  of  Charles 
Dickens. . 


f  0  tf  0rr!S90n]rtRt8. 

» 

Erratum. — ^At  page  63,  first  column,  line  IS,  for  **  secretaxy  ^ 
read  **  architect." 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MoH.  London  InfUtutlon,  Y.    Dr.  Tyndall,  "  On  the  Nature  and 

Phenomena  of  light.*' 
Wbd.  London  Institution,  3.    ProflMcor  Rjmer  Jonet,  '*  On  Ylina- 

rla  and  their  InhabltanU." 
Sat.  London  Institution,  3.     Mr.  T.  A.  ICalone, "  On  Ezperi^ 

mentfti  Physics,  chiefly  in  BeUtion  to  Chemistry.** 
Boyml  lastitutitn,  3.    Professor  Fuaday>  ^  On  the  Ora^tat- 

ing  Force. 


PATENT  LAW  AMENDMENT  ACT. 

APFUOATIONS  fOU  PATBITTS  AlTD  FBOTBCTIOS  ALLOWSD. 

[From  Owtette,  December  12th,  1856.] 

Dated  ZOtk  Angmt,  1866. 
a018.  Fran^ioit  Long,  Paris— Improrements  in  life-boats. 

Dated  I9tk  September,  1866. 
3196.  Wlllhun  John  Bisseker,  18,  Ludgate-hiU,  Birmingham— Im- 

prorements  in  strings  or  wires  used  in  or  on  munoal  instru- 
ments. 

Dated  24tk  September,  1866. 
2238.  Joseph  Bennett  Howell,  SheOeld,  and  Nieholas  Hnrray,  22, 

Bajmarket— ImproTements  in  steam  and  other  boilert. 
Dated  VI  tk  October,  1866. 
9620.  James  Fenton,  Low  Moor,  near  Bradlbrd,  Yorkshire— An  im- 

prored  method  of  and  signal  apparatus  for  prerenting  acci- 
dents on  railways. 

Dated  81*  November,  1866. 
2630.  William  Gossage,  Wldnea,  Lancashire— Improvements  in  the 

mannfticture  of  carbonates  of  sine,  of  iron,  and  of  manganese, 

and  in  the  useftal  application  of  such  carbonates. 
Dated  2let  November,  1866. 
2764.  Augusta  llkthieu  Maurice  de  BergeTln,  Sermon-lane,  Citj  of 

London — A  method  or  methods  of  purifying  coal  without 

decarbonisntlon. 
2T68.  Charles  Tooth,  Burton-upon-Trent— Improrements  in  charging 

or  fllling  and  filling  up  casks  or  other  Tessels  for  containing 

formenttng  liquids. 
2Y60.  Bigmond  Rothenheim,  London— An  improred  waUcing-stiek 

pipe. 
2Y64.  Samuel  Russell,  Daralej'terraoe,  QraTesend— Improrements 

in  the  constnustion  of  sdssors  and  shears. 
2766.  Charles  Garton,  and  James  St.  John  Gage  Parsons,  Bristol— A 

mettiod  of  treating  cane  sugar,  in  order  to  fit  it  to  be  em- 
ployed in  brewing  aaddlstUiing. 

Dtited  27nd  November,  1866. 
2770.  Geoige  Bell  Galloway,  42,  Basinghall-street— Improrements  in 

ftirnaoes  for  steam  boilers  and  other  uses.  • 

2774.  Joseph  Wheeler,    Wootton-nnder-Edae,    Glonoestenhir^— A 

method  of  oonrerting  rotaiy  into  redprocatlng  motion,  espe* 

claUy  applicable  to  machinexy  for  forcing  plastic  substances 

through  moulds  and  dies. 
2776.  John  BklxTow  Wright,  Birmingham— Improrements  in  the 

manufacture  of  paper  or  papier  machi  and  metal  buttons. 
2778.  Darld  Chadwick,  Salfoid,  and  Herbert  Frost,  Manq^est^^ 

Improrements  in  appantus  for  measuring  water  and  other 

fluids  and  gas. 

Dated  Ua  November,  1666. 
2780.  Edmund  Hunt,  GUiagow— Improrements  in  looms  for  wearing 

ornamental  fobrios. 
2782.  James  Broadley,8altaIre,Tork  shire— Improrements  In  wearing. 
2784.  Masta  Josoelin  Cooke,  46,  Dean-street,  Kewcastle-on-Tyne— 

Certain  Improrements  in  washing,  wringing,  and  mangling 

marhlnf^. 
2786.  William  Henry  Aston  and  Samuel  Hopkinson,  Zetland  Millf, 

Huddcrsfleld— Improrements  In  steam-boiler  ftamaoes  and 
apparatus  employed  for  supplying  Irater  to  steam  boilers. 
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Cbmtlot  Edwin  Hdnte,  Gre>t  Portlaad-flUact  Improyd  ajM 
pvatat  Ibr  illrnninating  olUMti  beneath  the  tnrftoe  of  wnter, 
or  for  trying  lif  ht  in  mines  and  other  plaoef  where  oombui* 
tible  or  expIotlTe  guw  eziit. 
9890.  Goorge  Btaa^  and  WUliam  Elder,  Jaxrow,  Dnrhain^riii- 
proremente  in  steam  haaamen  aad  macldaeij  Ibr  foninir 
Iron  and  other  fnbetanoes. 

Daied  251*  Novemher,  186«. 

9ff2.  Henxj  Bngf  Jan.,  Belflut— ImproTcmentt  In  dicing  or  ez- 
tncting  moiitnre  Aran  air,  and  In  machinery  or  H>INu*tni 
for  itarchlnf,  clearing,  drjlng,  itretching,  and  finiihing&- 
brioB. 

ST94.  Blebard  Archlbeld  Brooman,  166,  neei-etreet—ImpraTementfl 
in  macMnefT  for  embroideziag.    (A  oommonioatiaa.) 

3796.  Jacob  Leri  ElUn,  Jefl^'s-eqnare,  St.  Maty  Axe— An  im- 
proved prooeei  appUcablo  to  themannlhctiireofxinc  (A 
commonicatlon.) 

9T9Y.  John  MarshaU,  Jon.,  Selbj,  Yorkahire— An  fmprOTcment  In 
the  pnrifying  of  oils  and  Iktty  matters. 

3r98.  Alfred  Vincent  Newton,  66,  GhaaoeryOane— Improred  mn- 
chinezy  for  fofglng  iron.    (A  communication.) 
Doled  Mlk  Nowmbit,  1856. 

3800.  John  Brown,  Bolton-le-Moors,  and  John  Adin,  Manchester- 
Certain  improvements  in  Jaeqoard  machines. 

2801.  L(on  Germain  Riant,  39,  Rue  de  rEchiqnier,  Parl»~An  im- 
prored  mode  of  preparing  whaleb<«e,  gntta  percha,  and 
other  elastic  bands  employed  in  the  manafoctan  of  wenrinr 
apparel.  ^ 

S803.  Matthew  Henderson,  Glasgow— Improvements  in  euttlng,  saw- 
lag,  or  shapins  and  poUshinr  stone. 

S80S.  Alfred  Vincent  Newton,  66,  Chancezy-lane— An  improrement 
in  the  process  of  coating  iron  bolts,  ban,  sheets,  sp&es,  nails, 
and  other  articles  of  iron,  with  metallic  aUoys,  for  the  pre. 

•-*-       ▼ontion  of mstliig  or  oxydation.    (A  oomamnfation.) 

2806.  Heniy  Eastman  Palmer.  Stonehonse,  Devon— Improrements  in 
photographic  apparatos. 


980T. 
S808, 


9810. 
2811. 
2813. 


9BU. 
2819. 


3825. 
2839. 

2831. 
3833. 


2837. 


Dated  3TM  Kovemher,  1856. 
Ata  Lees  and  David  Sehofleld,  Oldham— Certain  improvements 

In  self-acting  moles  for  sjrfnning  and  donbllng. 
PMer  Arraand  le  Oemte  do  Fontainemoreaa,  39,  Rnede  l*Echi. 

qnter,  Parl»—Improved  weighing  apparatos.    (A  communi- 

cation.) 

William  Azmand  Gilbee,  4,  Sonth-street,  Flnsbozy— An  im- 
proved  mode  of  reefing  and  redndng  topodls.  (A  c<mmiani- 
catiott.) 

William  Woofo,  Weston  Birt,  Gloiioestershlr«— An  implement 
for  paring  land,  applicable  also  to  the  removing  of  tv£ 

Panl  Rapsey  Hodge,  4,  Albion-grove,  Bamsboiy-park— Im- 
provements in  the  mannihcture  of  folted  doth. 

Henry  Hedgely,  32,  New-road,  Brighton— Certain  Improvo- 
ments  in  spirit  lamps. 

Dated  28tk  November,  1866. 
James  Hinln,  Manehester— Improvements  In  treatlagoeitain 

vegetable  dye-stofb,  or  pr^araaoM  therefrom,  so  as  to  oh- 

tain  a  colottring  snbetance  of  increased  parity. 
Augosto  Cellier,  39,  Rue  de  rEchlqnier,  Fteii»— lapcoved  mn- 

eUage,  applicable  to  the  dxing  and  printing  of  textile  mate- 

rials. 

Henty  Tomer  Bonrbnts,  Hyde,  Chethii^— Improvements  in 

t^s  or  valves,  part  of  which  are  applicable  to  lubricaton  for 
steam  •afinee,  and  other  purposes. 

Archibald  Tuner,  Leieester— Improvements  in  theiMumfoetnn 
of  elastic  Ikfarlcs. 

Dated  nth  Natewiier  1866. 
John  Ctooige  Taylor,  GhMow— Improvements  In  pencQ  cases. 
James  Dryden,  Dondeo— Improvements  In  weaving. 
John  Brown,  LlTerpocd— Improvements  in  the  oonstrQcttaii  of 

tiie  lower  masts  of  ships. 
Joseph  Latimer  Clark,  Adelaide-road,  Haventock-hill,  Hamp- 

•(•^—Improvements In  electric  telegraphs.    (Partly  aoom- 
monication.) 

Doled  let  Deeetobert  1856. 

Joseph  Worthington,  Manchester— Improvements  in  telegraph- 
ing and  communicating  on  rsUwmytndns. 

John  Christian  Jones,  17,  Poland-street,  Oxfoid-stteet— The 
improvement  of  the  common  pin  wooden  leg  and  crotch 

John  Gedge,  4,  Wellinrton-street  South,  Strand— Improve- 
ment! in  fas  meters.    (A  oommnnicatlon.) 


3889.  John  Gibson,  Paddlngton— Improvements  in 

Ingaaparatos. 
2841.  Edwirci  Jackson  Emmons,  Massachnsetts.  U.t 

proved  nnnery  chair.    (A  commnnfaallon.) 
3843.  Francis  Feabody,  St.  James's,  street*  Westnlu-^ 

appuatns  for  obtaining  motive  power  by  thn 

wind. 
284S.  Henri  Nicolas  Denis  Bardot,  Paris— Improvcmeaia  In  fiiaitm 

or  preparing  colours  for  printing. 

Dated  2»d  December^  1866. 
3847.  Edmund  Dwyer,  Woolwich— Improvements  In  the: 

of  children's  chairs. 
2849.  John  Longliotton,  Leeds— Improvements  in  u^. 

log,  roasting,  carbonixlng,  and  <mlrining  vcgietaUe. 

and  animal  substances. 
28S1.  Blchard  Archibald  Brooman,  166,  neet.ftreetr~Improv«neali 

in  bleacblnr.    (A  communication^ 
2863.  Blchard  Archibald  Brooman,  166,  Fleet-street    Imyrop—iali 

In  pumping  engines  and  in  pomps.    (A  nimmiiiiwiiim  ) 
2855.  John  Fowler Jun.,  Havering,  Essex— An  liig mtmt  In  ifcii 

manufli/ctnre'  of  wire  ropes* 
2857.  Robert  Diyden,  Klnaston-street,  Lambeth,  and  Stephen 

South- terrace.  Willow-walk,  Bermoods^— An  ^ 

In  the  constmctlan  of  cylinder  printing  press 
3859.  Alft«d  Bovrar,  Liverpool— Improvements  in  or ; 

keels  of  navigable  vessels. 
3861.  IVederic  Siemens,  7,  John-street,  Adelphi— Improved  u..-,^ 

ment  of  ftumaces,  which  improvements  are  appUeahle  In  aO. 

oases  wheie  great  heat  is  required. 

onrBimoii  with  complxtb  BPicincATios  fiubd. 
3878.  Ebenezer  Daggett  Draper  and  George  Diaper,  Masaafliiiilii, 
U.S.— New  and  uaefol  improvements  In  cu  Ibeders,  veseela,  or 
cans  for  oiling  machlneiy.    (Pari^  a  cnmmiml 
December,  1856. 
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1383. 

1394. 
1414. 
1415. 
1420. 
1434. 

1435. 
1449. 
1501. 
1631. 

1542. 

1553. 

1775. 
1932. 


1430. 
1442. 
1448. 
1452. 


December  1214. 

Philip   Unwln    and  John 
Unwin. 

James  F^irdongh. 

William  Seed. 

Edward  Lindner. 

James  Ball  Mannlx. 

Raymond  I^eop^  De  Be- 
renger. 

Thomas  Burton. 

Jacinto  Dlas  Damasio. 

Gnelave  Dnrrieh. 

Ebeneaer  Bcgera  and  Her- 
bert  Mackworth. 

John  Laoey  Davies,  Junr., 
and  John  Broadbent. 

William  Frederick  Spittle. 

IshsmBaggs. 

James  Leatti,  WlUIam  Tur- 
ner, and  John  Tempest. 

JohnHolman. 
December  IBtk. 

Frederick  CoUlerBakewell. 

William  Hunt. 

William  Pursons. 

John  Talbot  Pitman. 


1456. 
1468. 
1502. 

1510. 

1514. 
1518. 
1526. 

1636. 
1564. 
1562. 
1729. 
1936. 


2217. 
2243. 


2360. 

2434. 
2430. 
2434. 


Jonathan  Hague. 
Goldsworthy  Qwaaaj', 
John  Giatrix  aid  Alfred 

Knight. 
Basilio  Reariano  aad  B»- 

phael  Paol  de  VlIlasBiL 
Charies  AugoMsPteOact 
Georae  Henry 
Charles  Armani 

Ablt. 
Charies  Wdde 
Edwin  Green. 
Alfred  Vincent  Newtok 
Clothide  Amet. 
Heniy  Burden. 
Alfred  Vincent  Kewtas. 
Thomas  Evans  BlnekwaO. 
Thomas  Holmes  and 

mas  Aspinall. 
Matthew  Andrew  Mob-  i 

WUllam  James  Walker. 
Henry  Watson  aad  Jobm 

IMxon. 
Jane  Elizabeth  Reed. 
John  Mc  Dowall« 
Alfred  Vincent  NawtOB. 


PAVnsn  ON  WHICH  THI  THOtO  TbAb'b  SXAHP  DuTT  BAB  B^BK  PilS. 

Deettmder  8tk, 

Pierre  Marie  Fooque,  Louis 
B#n£   Hubert,  and  Vin- 
cent   Etienne    Doret    le 
Marneur. 
Christian  Schlde. 
December  9tk, 
fVederick  Grace  Calvert. 
December  IMk, 

J<dui  Zulu  Kny. 
83.  Augusts  Edouard  Loradoux 
Bellford. 


3893. 
3297. 


1 
2890.  James  Waasbrouglu 
2921.  William  Tranter. 
2893.  Charies  Goodyear. 
3942.  John  Greenwood. 
2956*  Josiah  Latimer  Claik. 

December  I9tk, 

3897.  John  Ambrose  Gofby. 

2912.  Jeen  BKptiste  PvoaL 

2913.  SVederifik  WilUaa 
ston. 
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Ko.  In  the 

Date  of 

Begister. 

Registration. 

3908 

Nov.  28. 

3909 

Dec.  2. 

3910 

>i      n 

3911 

n      S. 

3913 

ft    s. 

3913 

f,      6. 

3914 

•t    ". 

3916 

••    12. 

3916 

f»    15. 

3917 

n     18. 

3918 

t>     n 

A  Brougham 

Improved  Angler*s  Winch  Handle.....]^» 

Clock  or  Timepiece  Dial  Phttes 

An  Improved  Mantle 

S^.£?*°**«^  ^  ^-"^P*  • — •^ 

Mole  Trap„ 

Rib  for  Umbrellas  and  Parasols  !.*!..*!"."il 

Anti-Garotte  Boot  Bayonet 

A  Spring  Buckle 

A  ntl-ftiction  Serving  Mallet  .. 
carpet  nslentng. 


Address. 


Cook,  Rowley,  and  Co... 

William  Deller  

James  Cooke 

H.  J.  and  D.  NiohoU 

William  Pahner,  jnn 

Samuel  Griftths 

Samuel  Smith ^.. 

Albert  Delfosse 

Samuel  Unite 

TheophUns  Westhorp  

James  Parkea  and  Son  ......... 

* 


King-street,  GcUden-square. 

67,  Crooked-lane. 

Birmingham. 

Begent-street  and  ComhlU. 

Sutton-street,  ClerkenweU. 

Wolverhampton. 

Blxmiaghaa. 

1,  St.  SwlthinVlana. 

Birmingham. 

West  India  Dook-coad 

BtrwJBgham 
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lonmal  if  i\t  Sodefs  of  %tis. 


FRIDAY,  DECEMBER  26.  1856. 


IMPROVKMBNTS  IN  MACHINERY.— RACES  OF 
WORKMEN.— NOMINALLY  LOW-PRICED  LA- 
BOUR. 

S»,— As  it  has  been  pat  forth  in  the  Societsr's  Journal^ 
by  Mr.  Bridgw  Adams,  in  his  comments  on  a  portion  of 
my  address  at  the  Congress  of  Bienfaisanoe  at  Brussels, 
that  people  of  France,  Gennany,  and  Italy  "were 
willing  to  work  for  such  small  wages  that  the  English 
manufactarerB  were  cut  out/*  I  must  request  the  insertion 
of  the  context  of  my  address,  containing  references 
to  parts  calculated  to  disabuse  his  mind,  and  the 
miixis  of  other  employers,  of  the  large  fallacy  that, 
aioompared  with  CoQttBental  labour,  English  labour  In 
^eDsni  is  dear  labour.  I  know  nolJiing  of  the  mann- 
ttetores  of  Spain;  but  from  large  manufacturers  in 
Fnnoe,  Switzerland,  Austria,  Italy  (several  of  them 
asiDg  the  latest  and  the  best  of  the  English  machinery), 
i  know  that,  by  whatsoever  the  English  manufactures 
have  been  kept  out,  it  has  not  been  by  the  dieaper 
labour  of  those  countries.  In  his  comments,  Mr.  Aduns 
dogmatises,  as  it  appears  to  me,  on  assumed  inherent 
ioalienable  qualities  of  races  as  workers,  in  a  manner 
vhich  is  as  unfounded  as  it  is  mischievous.  As  the  sub- 
ject is  one  of  ^reat  importance,  I  beg  to  direct  attention 
to  those  faets  m  the  context,  showing  the  different  work- 
ing of  the  same  races  under  different  conditions.  Nothing 
is  easier,  or  more  common,  than  to  say  of  a  particular 
chsB  of  men,  that  the^y  are  of  a  particular  race — t.e.,  our 
ovn— and,  therefore,  infer  that  all  is  good  about  them ; 
that  another  clasa  are  of  another  race,  and  therefore  that 
they  are  essentially  inferior^  bad,  and  hopeless.  I  do 
sot  deny  the  force  of  hereditary  oonditions  and  habits 
vfaieh  connteouioo  such  superficial  generalisations,  but 
I  have  seen  that  these  conditions  and  habits  may  be 
mneh  sooner,  and  more  effectually  altered,  than  is  com- 
monly supposed.  I  might  adduce  instances  of  classes 
of  children  of  hereditary  Irish  mendicants,  converted,  by 
^Qcation  and  training,  into  orderly  and  steady  produc- 
tire  labourers ;  of  Saxons  having  the  habits  and  inferior 
condition  ascribed  as  jpeculiar  to  Celts, — and  of  Celts, 
worldng  like  superior  Saxons ;  of  trained  and  educated 
Irishmen,  and  also  of  trained  and  educated  Welshmen, 
having  been  preferred  in  Scotland  and  England,  as 
workers— and  officers,  for  qualities,  vulgarly  assumed  to 
^  peculiarly  Saxon — ^namely,  superior  steadiness  and 
«bnety  of  mind ;  hovel-bred  Irish  emigrants,  revolting 
^inst  going  in  the  same  emigrant  vessel  with  some 
German  emigrants,  on  account  of  the  filthy  and  inferior 
labiuof  the  Teutons. 

I  regret  to  see  such  statements  put  forth  in  the  Qo- 
^y*n  Journal  as  that,  in  Lancashire  '*  nominally  free 
people  iieeame  slaves  of  the  mill,  as  much  as  black  men 
vera  daves  of  the  sugar  cano ;"  the  fact  being,  that  they 
y  as  little  slaveo  to  the  mills  as  any  of  the  rest  of  the 
J^nmmnity  who  are  compelled  to  labour  for  their  liveli- 
"oods  at  some  pursuit,  whether  manual  or  mental,  or 
Professional,  are  slaves  in  his  sense  to  their  respective 
oocapations.  His  assertion,  *'  that  there  can  be  no  doubt 
of  one  fact,  that  spinners  and  weavers  were  either  born 
^  bred  a  distinct  class  from  the  general  mass  of  British 
p(|ople,  iriio  gained  their  living  by  athletie  and  open  air 
'wov,  that  thepraro  lower  in  stature,  paler  in  complexion , 
more  delicate  tat  nervous  oroanisation"— might  as  well 
w  ap^ed  to  tailors  or  shoemakers,  or  to  lawyers'  clerks, 
1*0  present  in  these  respects  an  unfavourable  con- 
test to  fkrmers.  If  he  had  informed  himself  of  the 
'^V^^  of  the  cotton  manufactures,  he  would  have 
**n  aware  that  the  woriters  are  taken  from  the  gene- 


ral local  population;  and  that  only  when  that  popu- 
lation was  insufficient  were  hands  sought  fh>m  a  dist- 
ance (also  taken  from  the  general  popiSation) ;  and  that 
cotton  mills  are  frequently  set  up  at  a  distance  from 
the  towns  and  markets,  in  rural  districts,  for  tho 
sake  of  the  cheaper  labour  there  obtainable  from  tho 
rural  population.  Indeed,  to  meet  a  demand  for  addi- 
tional labour  in  the  mills,  in  1886  I  promoted  a  migra- 
tion of  agricultural  labourers  and  their  families  from 
overburthened  agricultural  parishes  in  Buckinghamshire, 
and  others  of  the  most  pauperised  counties,  who  soon 
became  good  cotton  workers,  at  double  their  previous 
wages.  Instead  of  the  hand-loom  weavers  being  bom 
and  bred  a  distinct  class  from  those  who  gained  their 
living  bv  athletic  and  open-air  labour,  the  first  were 
commonly  taken  from  the  class  of  small  farmers,  and 
examples  may,  I  believe,  yet  be  found  of  the  primitive 
class  who  alternately  tilled  the  field  and  plied  the  loom. 

In  machine  spinning,  I  have  understood  that  dexte- 
rity is  required  only  for  piecing  the  thread ;  and  that 
its  formation  does  not,  as  with  the  distaff,  depend  on 
delicacy  of  handling.  Whilst  machine-work  does  not 
exclude  robust  hands,  it  is  its  recommendation  that  it 
admits  the  labour  of  young  persons. 

In  1842,  in  the  Report  on  the  sanitary  condition  of 
the  labouring  population  of  Great  Britain,  I  endea- 
voured to  direct  attention  to  the  great  extent  of  prevent- 
ible  mortality  amongst  artizans,  and  to  the  need  of  dis- 
criminating how  much  of  this  is  due  essentially  to  occu- 
pations, and  what  is  separable  from  them :  how  much  is 
due  to  the  present  habitations,  and  howmuch  to  the  present 
habits.  I  showed  that,  the  conditions  of  work  in  cotton 
mills  being  the  same,  there  was  one-fourth  less  of  mortis 
lity  amongst  the  operatives  living  in  a  rural,  as  compared 
with  that  prevalent  amongst  those  inhabiting  an  urban 
district ;  that  it  made  ten  years'  difference  in  the  working 
ability,  particularly  in  the  duration  of  the  eyesight,  of  a 
tailor,  whether  he  worked  with  numbers  in  a  London 
shop,  or  singly  in  a  shop  in  a  rural  district, — in  which 
rural  shop  there  is  still  room  for  considerable  improve- 
ment. Though  warm  air  and,  in  particular  hygrome- 
trical  conditions  of  the  atmosphere,  additional  moisture, 
may  be  required  for  cotton  spinning,  it  need  not  be,  as 
it  now  too  commonly  is,  impure  air.  The  ''  pallor,"  tha 
"lowered  stature,"  the  "  delicacy  of  nervous  organisa- 
tion," are  little  due  to  the  occupation,  but  mainly  to  the 
low  state  of  sanitary  science,  and  the  want  of  architec- 
tural skill  for  its  application.  Indeed,  in  mills  of  a 
superior  sanitary  condition,  as  to  ventilation,  lighting, 
drainage,  d^c,  the  warmth  and  steadiness  of  temperature 
are  found  to  be  favourable  to  various  complaints,  as 
those  of  a  scrofrilous  character. 

In  answer  to  Mr.  Adams'  representation,  that  "  Lan- 
cashire cannot  grow  men  and  women,  for  if  she  ceased  to 
import  them  they  would  disappear  in  a  few  generations. 
I.e.,  men  and  women  fit  for  cotton  spinning,"  it  is  pro- 
per to  give  my  assertion  in  the  context,  of  the  real  con- 
dition of  the  general  labour  of  that  district,  after  all 
causes  of  deterioration  (which  no  one,  that  I  am  aware, 
has  more  fully  shown  than  myself  )---that  it  is  the  seat 
of  the  foremost  working  population  in  Great  Britain, 
of  which  I  have  strong  evidence — such  as  of  manu- 
facturers having  manufactories  in  other  parts  of  the 
country,  who,  when  they  have  orders  to  execute  against 
time,  alwavs  endeavour  to  get  them  executed  in  Man- 
chester. The  sons  of  aitong  six  feet  men  in  the  rural 
districts  may  have  been  deteriorated  in  the  towns  to  fivo 
feet  ten  inches,  or  lower,  but  in  the  judgment  of  tho 
army  surgeons,  not  many  of  them  yet  below  the  anny 
standards,  even  by  the  particular  occupations  dUected  to 
as  requiring  and  creating  an  inferior  class ;  for  I  find,  in 
Mugor  Tulloch's  last  returns  of  the  occupations  of  22,000 
pensioners,  no  less  than  five  tliousancf  seven  hundred 
and  thirtjr  "  weavers,  sninners,  and  clothworkere," — of 
which  bngade  it  is  well  known  that  Lancashire  wiU 
have  furnished  the  largest  contingent.    Cromwell  said 
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of  the  Lancaahire  militia,  that "  finer  ioldiers  or  greater 
plunderers  he  never  saw  in  battle-field."  The  Guards* 
who  were  acknowledged  to  hare  been  the  finest  of  the 
soldiers  in  the  battle-fields  of  the  Crimea,  have  nsually 
been  drawn  in  the  greatest  numbers  from  the  seats  of 
the  navvies  in  Lancashire,  with  additions  fVom  the  con- 
tignous  hill  districts  of  Westmoreland  and  Yorkshire ; 
and  it  will  be  acknowledged  that,  whilst  they  have 
maintained  the  character  which  Cromwell  gave  them  as 
soldiers,  they  did  nothing  to  revive  the  stigma  which  he 
fixed  upon  their  ancestors  as  plunderers. 

The  members  of  the  Congress,  however,  will  acquit 
me  of  any  intention  of  feeding  provincial  or  national 
vanity,  or  of  vaunting  our  strength.  They  will  have 
been  well  aware  that  my  object  was  to  display  some  ele- 
ments of  progress,  and  to  direct  attention  to  the  condi- 
tions by  which  strength  was  gained,  and  by  which  the 
weakly  in  this  country,  as  well  as  on  the  continent,  may  be 
elevated.  If  those  conditions  should  be  found  applicable 
to  the  Indian  races,  they  will  now  be  more  free  to  applv 
them  than  ever,  and  may  have  the  aid  of  British  capital, 
— and  for  their  home  consumption  there  will  always  be 
the  heavy  bounty  of  the  cost  of  transit  half  way  round 
the  world  and  back  again,  and  various  intermediate 
profits  to  be  saved.  But  the  supposed  cheap  labour  of 
the  Eg^tians,  probably  of  the  race  of  the  most  primitive 
fine  spinners  by-hand  labour,  has  not  hitherto  availed  the 
efforts  made  to  extend  the  cotton  manufacture  in  Egypt. 

As  in  speaking  of  the  eldest  living  member  of  the  House 
of  Commons,  as  the  father  of  the  House,  I  should  not 
be  supposed  to  ignore  Simon  de  Montfort,  so  in  speaking 
of  Mr.  John  Kennedy  as  the  father  of  the  cotton  trade, 
few  would  have  supposed  that  I  intended  to  ignore  Ark- 
wright.  I  spoke  of  Mr.  Kennedy  as  Mr.  Bazley,  the 
Chairman  of  the  Manchester  Chamber  of  Commerce, 
spoke  of  him  in  his  address  to  the  Society,  and  as  Mr. 
William  Fairbaim  and  others  have  rooken  of  him.  The 
citation  of  him,  as  a  competent  authority,  may  be  jus- 
tified by  reference  to  his  papers  *'  On  the  Rise  of  the 
Cotton  Trade;"  and  "  On  tne  Influence  of  Machineiy," 
in  the  Manchester  Philosophical  Transactions. 

lam,  dec, 

EDWIN  CHADWICK. 

The  following  is  the  context  of  the  address  referred  to : — 

*'  It  need  not  be  enforced  how  strong  is  the  interest  which  *- 
nation  hss  in  the  inaproTenent  of  its  sgricnltiire ;  bat  I  am  a 
great  advocate  for  agricnltnnd  improrement,  for  this  especial 
season,  amongst  others,  that  I  haTO  found,  as  a  freneral  rule, 
improvements  in  agricaltare  can  only  be  effected  through  an 
intelli^t  and  improred  class  of  labonms.  Fmn  particular 
inquiries  which  I  have  made  in  various  parts  of  England,  I  am 
assured  that  in  agriculture,  ss  in  manufactures,  wheresoever 
labonr.saring  marines  have  been  introduced,  or  labour-saving 
improvements  in  processa  have  been  effected,  more  labour,  of 
a  higher  quality,  and  better  fmid,  has  been  required.  At 
present,  one  great  practical  barrier  to  improvement  in  agricul- 
ture is  the  intrsetahility,  from  ignorance  andgen««l  low  con- 
dition, of  the  ]abourer»>.  It  is  a  question,  and  a  question  over- 
looked in  the  consideration  of  uie  economy  of  sound  popular 
education,  whether  there  are  not  more  successful  inventions  of 
maehines  and  processes,  espedalW  in  agriculture,  unused 
than  are  uMd— essentially  successful  inventions  and  processes 
liaving  been  abandoned  on  account  of  the  obstadet  arising 
solely  from  the  want  of  intellisent  labourers  to  apply  them. 
Thus  the  reaping  machine  was  found  to  be  an  invention  made 
a  quarter  of^  a  century  before,  but  abandoned.  A  friend  of 
mine,  an  aUe  medianist  (the  late  Mr.  Smith,  of  Deantton)  had 
inventeifone  which  succeeded  in  the  field,  but  was  destroyed 
in  the  bain  by  the  ignorant  carelessness  df  his  laboums.  At 
present,  it  is  common  for  an  agriculturist,  after  the  inspection 
of  a  machine  at  the  manufiicturei's,  to  say,  *  Well,  if^I  buy 
that  machine,  yon  must  find  and  send  me  a  labourer  to  work 
it  and  take  care  of  it,  for  I  know  of  no  one  in  my  own  parish 
who  is  fit  to  be  entrusted  with  it'  *  But  what  wages  do  yon 
give?  the  machine-maker  asks.  If  it  is  a  Borsetihirs  or  a 
Buckinghamshire  sgricultuiist,  '  Bight  or  nine  shilUngs  per 
week,'  will  be  the  answer.  'But  tttose  wages  will  not  do/ 
mys  ^e  machine-maker.    '  You  can  only  get  a  labourer  fit  to 


be  entrusted  with  that  valuable  machine  at  nxteen  shilliags  a 
week.'  And  if  the  machine  is  taken,  in  one  form  or  other  the 
conditioo  of  the  increased  wages  is  genenDy  submitted  to ; 
and  so,  under  an  impulse  for  economical  improvement,  im- 
proved labour  is  introduced. 

*^  Aquarter  of  a  century  ago  there  were  agricultural  riots,  in 
which  labour-saving  machines  were  broken ;  and  the  popular 
violence  was  justifiM,  and  the  use  of  michinery  wss  duoonn- 
tenanced,  even  by  members  of  Parliament  We  are  told  that 
it  is  the  political  economy  of  the  Chinese  to  prevent  the  vse 
of  horses  in  order  to  eustem  the  stock  of  labour  fbr  men ;  all 
they  succeed  in  doing  by  this  policy  is,  to  make  men  do  the 
work  of  horses,  and  in  that  respect  to  confine  them  to  the  con- 
dition of  horses  in  perpetuity.  In  some  of  the  agricnltmal 
districts  in  Enffland  better  views  have  now  begun  to  prevail^ 
and  labourers  nave  refused  to  do  thrashing  work  bj  tae  flail, 
because,  as  thej  have  jnstlj  and  laudably  said,  tiiat  was  woik 
for  a  machine,  which  they  would  not  degrade  themselves  by 
performing.  It  is  now  a  common  dfort  of  intelligent  agricul- 
turists to  give  their  labourers  an  interest  in  the  use  and  success 
of  maehines ;  and  that  interest,  tibey  find,  must  be  imoroved 
wages  or  condition  to  the  labourer.  The  most  improved  agri- 
cultural labour  is  conducted  bj  well  simerintendea  labour,  at 
piecework ;  and  that  description  of  work  can  only  be  well  ob- 
tained permanently,  by  full  payments,  to  sustain  the  interest 
in  it ;  and  that  interest  is,  to  a  creat  extent,  independent  of 
the  Question  of  supply  and  demanu. 

"  This  is  a  topic  which  I  believe  to  be  of  vast  importance  to 
the  future  of  the  labouring  classes,  though  I  have  only  the 
means  of  indicating  some  of  its  economical  bearings. 

'*  In  treatises  on  sgriculture  by  persons  of  authoriW,  one  m 
other  course  of  sgriculture  is  recommended  to  be  adopted,  aa 
the  labour  is  said  to  be  dear  or  cheap.  Now,firom  considera- 
ble observation  in  Bngland,  and  from  such  information  as  I 
have  been  able  to  obtain,  low-priced  labour  rarely  is  cheap 
labour,  either  in  agricultuie  or  in  maaufiutures. 

«An  eminent  manufacturer  and  successful  msnsger  of  la- 
bourers stated  to  me,  in  the  way  of  illustration,  that  it  was  with 
his  workmen  as  it  was  with  a  valuable  horse-power  machine. 

*  I  cannot/  said  he,  *  afford  to  work  my  macfame  with  a  horse 
that  costs  less  thsn  £80,  or  eats  less  tlian  eighteen  pounds  of 
oats  a  day.'  As  it  was  with  the  horse,  so  it  must  be,  under  ordi- 
naiy  circumstances,  with  men — the  eating  the  com,  the  suffi* 
ciency  of  food  and  comforts,  the  existence  of  obiects  of  desire, 
to  create  an  interest  in  the  work  ss  a  means  of  obtsining  them, 
sre  becoming  more  and  more  positive  conditions ;  for,  whatso- 
ever he  the  number  of  other  nones  in  the  market,  the  work 
will  fall  off  unless  the  horse  have  his  IHlbs.  of  oats.  I  have 
aseertained  in  England  that  in  highlv  cultivated  districts,  where 
sgrieultural  labour  costs  14s.  and  lOs.  per  week,  the  work  is, 
fbr  quantity,  as  cheap  as  in  districts  where  sgriculture  is  lower, 
and  where  wages  are  only  8s.  or  9s.  a  week.  Nay,  we  have 
in  my  county — Lancashire — a  dass  of  worimien  strangely 
called  navigators,  or  *  navvies,'  it  is  supposed  from  having 
been  originalhr  emplojred  in  digging  canals  and  works  for 
serving  ulsna  navigation.  These  iSmcashire  men  woA  in 
gangs  of  five,  and  will  admit  no  men  into  their  gangs  who 
cannot,  as  their  minimum  task,  load  twenty  cubic  yards 
or  twenty  sbgle  horse-losds,  of  earth  in  a  day.  I  have  known 
instances  of  men  of  this  class,  ss  a  feat,  doing  even  double 
tiiat  quantity.  A  mile  of  road  made  by  labourers  of  this  su- 
perior dass,  earning  3s.,  3s.  6d.,  or  5s  60.  per  diem,  has  been  ex- 
ecuted in  a  much  snorter  time,  and  has  been  finiahed  as  cheaply 
as  a  mile  of  precisety  the  same  sort  of  road  done  in  Ireland  by 
pauper  bbourers  wnose  wsges  were  only  Is.  per  diem.  Com- 
mon agricuhuial  labourers,  when  tlMy  have  been  allowed 
to  join  these  gangs  of  navvies,  and  have  been  *  alimented' 
and  seasoned  to  tneir  tremendous  discipline,  on  their  retnm 
have  astonished  the  fsnners  by  doing  an  erdinaiy  day's  agri- 
cultural work  before  noon,  and  by  putting  their  spades  on 
their  shoulders,  and  going  away  fbr  tne  rest  of  the  day.  My 
noble  friend.  Lord  Shaftesbury,  brought  down  to  his  estate  in 
Dorsetshire  a  foreman  accustomed  to  superior  labour  at  piece- 
work. Judging  of  what  would  be  hu  answer,  I  ssid  to  thb 
foreman,  *  Will  yon  not  get  this  work  done  cheaply ;  here  the 
labourers  are  got  for  on^  eisht  shillings  per  week?  *  But  f  Aev 
would  be  dear  at  mx,*  was  ue  reply.  *  Uow  is  it  here  with 
your  otiier  classes  of  aiti sans  ?*  I  inquired^— *  year  journey  men 
bricklayers,  for  example,  what  sort  of  workpeople  sre  they?** 

*  Such  as  fimn  their  wsges  yon,  sir,  would  expect,'  was  the 
snswer.  *And  what  wages  are  those?'— 'About  twelve  shil- 
lings per  week.'  *  And  now  many  bricks  do  they  li^  in  a 
day?*     *Not  mare  than  between  three  and  four  hundred.* 

*  And  how  many  do  your  town  bricklayers  lay,  to  whom  yea 
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pay  dottUe  wiges? '     <  More  than  a  thoaaand  a  day! '  waa  the 
anawer. 

**  The  eaaia  agiienltttral  laboaren  on  that  estate,  when  pnt  to 
pieeework  for  draining,  and  made  to  earn  nearly  one-half  more 
wages,^  were,  by  higher  food,  soon  pat  into  a  raperior  physical 
condition.  The  laboarers  two  years  ago  earning  rat  7s.  a  week, 
are  bow,  throogh  piece  work  at  the  drainage,  earning  many  of 
than  15a.,  manv  18s.,  a  week ;  and  these  are  hearty  hale  young 
men,  who,  at  the  hef^nning,  openly  stated  their  preference  of 
7a.  a  week  with  light  labour,  to  twice  tlie  snm  with  increased 
exertion.  Besides  the  labour  which  demands  great  ytgour,  there 
is  the  labour  in  uriculture  which  demands  great  skHl ;  and 
skill  is  more  jnodactiTe  than  ordinary  agricnlturists  are  aware 
of.  I  waa  staying  recently  with  a  friend,  an  eminent  and  suc- 
cessful English  agriculturist,  Mr.  HuxUble,  who,  whilst  I  waa 
widi  him,  aaw  a  boy  ccnducting  a  new  spring  waggon  over  the 
ridgea  and  furrows  of  a  field  in  such  a  manner  as  to  endanger 
the  waggon,  when  my  friend  ordered  a  man  to  t^e  charge  ofit, 
and  reproached  his  bailiff  with  his  wasteful  improvidence  in  en. 
trusting  to  Taluable  a  piece  of  marhineiy  as  that  waggon  and 
the  hone  to  a  boy.  My  friend  obsenred,  moreorer.  that  an  in- 
teU^nt  driver,  who  would  load  properiy  and  conduct  a  horse 
camolljr*  waa,  for  the  saving  of  thus  horse  as  well  aa  the  machine, 
worth  luB  double  wages ;  that  even  in  the  common  operation  of 
digging,  one  labourer  who  was  skilful  was  more  profitable  to  him 
at  128.  than  another  was  at  8a. ;  and  so  with  ether  agricultural 
prooeaaes.  The  same  emineot  agriculturist  has,  with  the  aid 
of  steam  and  imorored  machinery,  processes  and  labour, 
brought  the  land  of  the  average  annual  rentals  of  that  country 
— namely,  5s.,  9s.,  and  15s.  pa:  acre  land — ^to  an  improved 
avenge  value  of  308.  per  acre  per  annum ;  and  this  advance  has 
been  made  with  a  return  of  10  per  cent,  on  the  capital  invested. 
Now  there  is  no  other  reason  than  mere  ignorance  and  routine 
why  the  whole  of  that  country  should  not  be  cultivated  in  the 
like  manner  aa  this  one  portion  of  it.  But  if  it  were  so,  Dorset- 
shire, instead  of  being  cultivated  by  only  16,000  labourers  at 
only  Ss.  or  9s.  per  week  wages,  would  require  for  its  improved 
culture  between  30,000  and  40,000  Ubourers,  at  lOs.,  128.,  148. 
and  some  of  them  16s.  per  week.  And  this  country  is  to  a 
greater  or  leaser  extent  an  example  of  what  may  be  expected  of 
agricoltoial  improvement  throughout  the  tinole  lungdom; 
and  Hmt  improvement,  whilst  it  must  raise  wagea  to  the  agri- 
ealtnml  labouicia,  and  remunerate  the  capitalist,  would  cheapen 
food  to  the  general  population. 

"  llie  most  eminent  of  the  *  navvies'  in  Bngland  come  firom 
the  hill  distiicta  of  sandstone-grit  and  granite  in  Tiaucashire 
and  other  northern  counties,  where  there  are  favourable  sanitary 
eonditiona  of  pure  soft  water  and  forced  ventilation,  and  some 
natural  drainage  by  winds  and  storms.  Their  alimentation,  too, 
has  been  senerally  good.  Some  of  the  leading  nawiea  have 
represented  to  me  that  they  consider  deven  pounds  of  meat 
par  head  per  week,  a  neceaaavv  of  life  for  good  work ;  but  I 
should  not  accept  thia  aa  to  toe  speciea  of  £et  aa  an  abaolute 
dogma,  for  they,  themselves,  have  admitted  te  me  that  eatera  of 
oatmeal  and  potatoes  (with  milk),  thoush  in  great  quantities, 
have  done  good  work  with  them ;  what,  nowever,  apjpears  to  be 
eertaan  ia,  that  a  superior  alimentation  at  the  least  is  required, 
though  it  is  by  no  means  the  sole  requisite,  and  mental  aa  well 
aa  bodily  stimuli  are  needed  for  the  attainment  of  anperior  work. 
M.  NidauH,  a  French  engineer,  in  hia  treatiae  on  irrigationa, 
givea  the  followiog  account  of  a  similar  class  of  labourers  to 
tiioae  by  some  deemed  peculiarly  our  own.  He  describes  as  a 
moat  interesting  class  tnose  who  devote  themselves  specially  to 
the  execution  or  canals  and  other  irrigation  works  in  Italy. 
*  It  18,'  aaya  he,  *  that  of  the  email  contractors,  or  aimple  taak- 
workcts,  who  bring  with  them  a  sang  of  workmen, ^t  the  head 
of  which  they  work,  and  by  wnoae  meana  they  can  advan- 
tageooaly  contract  for  eonaiderable  works,  esneeially  digging  or 
levelling.  The  digging  of  an  irrigation  canal,  if  rather  a  large 
one--one,  for  iustauce,  of  seven  to  eight  metres  wide,  and  which 
may  also  serve  for  navigation — ^ia  one  of  those  works,  which,  to 
be  well  done,  should  be  done  with  promptitude,  or  at  best, 
without  any  delays,  which  requires  that  a  number  of  workmen 
sboold  be  roncentratcd  at  one  point.  The  resources  of  the 
looiity  being  generally  insufficient,  they  are  obliged  to  seek 
labourers  in  the  neighbouring  districts,  and  prefer  apnking  to 
the  poor  and  popnlena  countriea  auch  aa  Savoy  and  German- 
Lombttdy.  It  ia  true  that  there  they  can  find  cheap  labour, 
but  at  the  aame  time  the  labourers  are  without  vigour;  and 
though  they  may  be  contented  with  email  wages,  they  will  also 
give  very  little  work.  I  have  always  found  the  other  system 
much  better,  which  consists  in  employing  those  who  pun  hiffh 
wages,  hot  who  alao  work  welL  There  is  not  an  engineer  who 
woold  not  agree  whh  me  on  this  point.    There  are  some  who 


would  say  that,  in  certain  satisfiurtory  results,  obtained  by  dif- 
ferent causes,  this  element  has  been  the  principal  one  of  success. 

**  From  time  immemorial,  the  Piedmontese  provinces  of  Ivr^, 
Brille,  VariUo,  and  others,  but  etpwiaUy  the  high  couiUry  nmr 
the  lakety  including  the  cantons  of  Arona  and  Bellasona,  are  in 
the  habit  of  sending  every  year  into  other  countries  a  consider- 
able number  of  active  and  mdustrious  men,  who  represent  pre- 
cisely this  class  of  small  contractors,  the  employment  of  whom 
has  generally  the  best  resulta.  Biany  of  Uiese  migranta  are 
paintera,  plumbers,  chimney-doctors,  and  decorators ;  but  their 
most  remarkable  talent  is  that  for  *  navvying,'  and  fi>r  thia 
qualification  they  are  sought  at  great  distances,  as  they  will 
be  wherever  their  work  can  be  appreciated.  In  those  McUth^ 
districta  the  peasantry  have  had  tor  a  areat  number  of  genera^ 
iioM  ntbttantialfooa,  as  is  generally  the  case  in  irrigated  coon- 
tries,  where  cattle  are  numerous.  It  is  doubtless  by  these 
means  that  the  Piedmontese '  navvy*  is  so  inde&tigable,  and 
also  exempt  fix>m  the  diseases  that  generally  prevail  amongst 
the  labouring  classes.  I  have  seen  them,  without  suffering  any 
injury  from  it,  remain  twelve  boon  working  in  a  deep  cutting, 
with  their  heads  uncovered,  where  the  reverberation  6t  an 
Italian  sun  would  have  been  intolerable  to  men  of  any  other 
mould.  It  is  to  be  observed  that  they  execute  quickly  tnd  well 
whatever  they  undertake.  To  see  them  form  a  slope  {dreaer 
un  t(Uui)f  or  dislodge  a  rock,  either  with  the  pickaxe  or  wi^ 
powder,  one  cannot  help  asking — Are  they  not  rather  artista 
than  labouren  ?  For  they  have  the  secret  of  combining  an 
extraordinary  speed  in  the  work  they  undertake,  with  the  moat 
perfect  execution ;  and  herein  lies  their  great  value.  They  will 
not  accept  work  by  the  day ;  but  it  is  not  their  habit  to  work 
laxily,  and  even tfaehighest  wages  barely  remunerate  their  labour. 

**  The  most  skilful  of  these  labourers— those  who  have  saved 
a  little  money— become  contractors,  or  taak-worken.  They 
have  a  gang  of  twenty-five  to  thirty,  or  even  a  100  to  150 
picked  men,  that  they  take  with  them  wherever  thejr  are  re- 
quired, and  undertake  worka  of  great  importance  for  a  fixed 
aum.  If  more  workmen  are  needed  than  the  gang  contains, 
the  contractor  sends  for  more.  He  knows  exactly  where  to 
apply  in  case  of  necessity.  They  know  certain  villages  in 
Crermany  where  they  go  to  recruit  tiieir  gang,  aa  the  offioen  of 
the  army  go  for  their  norses.  "Thia  cIms  of  men,'  says  thia 
French  engineer,  *i8  entirely  wanting  in  France,  and  it  ought 
to  be  formed  and  encouraged' 

**  In  England  I  have  written  pamphleta,  and  got  a  parlia- 
mentary committee  of  inquiry,  ana  done  whataoever  waa  in  my 
power  to  prevent  the  valuable  daaa  of  labouren  which  we  have 
already  formed,  thouffh  rudelv,  from  being  deteriorated  and 
detfaroyed  bjr  the  reckless  and  discreditabra  administration  of 
railway  works.  I  observed  also,  and  endeavoured  to  oUl  at- 
tention to  the  fact,  that  the  sons  bom  in  towns  from  these  hill 
district  labouren  wereshorter  and  less  strong  than  their  parcnts, 
and  that  the  parents  who  came  to  reside  in  the  towns,  in  con- 
sequence of  tbe  defective  sanitary  administration  there,  lost  on 
the  average  about  ten  vean  of  working  ability,  aa  wellaa  of  life ; 
and  that  of  the  fine  children  bom  of  this  class  in  the  towns  more 
than  forty  per  cent,  were  destroyed  by  preventible  disease  before 
their  fifth  year ;  but  hitherto  the  efforta  of  powerful  friends, 
with  myselt,  in  tiiis  case,  have  been  only  of  partial  effect 

'*  I  may  observe,  en  pcutant,  that  I  have  been  informed  of 
one  other  similar  class  of  labouren  to  our  nawiea,  the  terra*- 
»ier9y  who  come  from  near  tbe  Folden,  of  whose  condition  I 
have  not  obtained  particular  information ;  but  English  nawiee 
have  been  much  employed  on  railway  works  in  Ynnce,  and  have 
earned  as  pi^ce-worV  from  7fr.  to  8^.,  and  in  some  instances  aa 
much  aa  lOfr.  per  diem ;  and  they  have  also  in  various  parte  of 
Gkrmany  earned  double  the  l)eat  labouren'  wages  there.  And  thia 
superiority,  I  may  sa;|r,  of  a  highly  alimented  and  skilled  labour, 
has  been  maintained  in  every  dime.  A  friend  of  mine,  a  dvil 
administrator  in  India  (the  Right  Hon.  Holt  Mackenaie),  in. 
formed  me  some  time  ago,  that  he  had  made  a  note  of  the 
comparative  cost  of  Indian,  Chineae,  and  English  labour  when 
he  waa  in  India,  and  that  the  general  result  was,  <  that  for 
some  worka  an  English  workman,  of  average  efficiency,  waa 
e^ual  to  several  Ohinese,  and  one  Chinese  equal  to  several  In- 


entoroe — ^  waa,  that  for  estimating  the  coat  of  labour,  or  of  the 
work  done,  there  could  not  be  a  worse  ataodard  than  the  wages 
of  the  labouren.' 

u  Much  in  thi^  instance  might  be  ascribed  to  the  climate ;  hot 
the  spectacle  has  been  presented  in  Calcutta  of  X4Uicaahire 
artixana,  imported  at  high  wages,  doing  work  there  under  the 
shade  of  nmbrellaa  held  over  them  by  Hindooe,  engaged  at  low 
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wages  to  attend  and  perform  this  serrice.  Labourers  of  our 
Army  Works  Corps  speak  with  respect  of  the  capabilities  of  the 
Turkish  laboorers,  and  of  particular  feats  of  strenp;th  performed 
by  them ;  bat  Mr.  Rawlioson,  our  sanitary  engmeer,  declares 
to  me  that  the  Croat  htbonr,  chiefly  engaged  by  us  in  the  first 
initance,  was  dear  at  sixpence  per  diem ;  and  that  in  relation 
to  the  works  performed  in  the  East,  by  whatsocTer  race,  it 
would  hare  been  far  cheaper  to  have  token  out  highly  paid  and 
trained  English  labourers  and  matcriAls,  all  the  way  from 
England,  for  the  execution  of  the  works.  In  the  course  of 
discussions  on  the  subject  with  the  members  of  the  congress 
met  here,  I  have  received  much  testimony  confirmatory  of 
my  view  of  the  fiscts.  One  member  of  the  congress,  a  mer- 
cnant,  informs  me  that  he  has  had  ships  built  abroad,  and  also 
ships  repaired  in  every  principal  port  of  the  world;  but  he 
avows  that  notwithstauding  the  very  high  wages  of  our  ship- 
wrights, he  has  found  their  labour  as  cheap  as  any  he  has  else- 
whne  met  with.  In  respect  to  affricnltunl  labour,  another  of 
our  colleagues,  a  land  owner  in  roland,  who  has  been  some 
years  in  England,  and  who  has  studied  its  agriculture,  states  to 
me  that  he  found  one  (German  labourer  equal  to  two  Polish 
kbonrers ;  but  that  three  Polish  labourer*— and  those  not  serfii 
—were  required  to  do  work  equivalent  to  one  average  EngUdi 
a^pricnltural  labourer.  In  this  extreme  difference,  however,  the 
difference  of  tools  was  included  with  the  difference  of  skill  and 
eneisy.  Another  Polish  gentleman  here,  who  studied  at  the 
English  Agricultural  CoUege  at  Cirencester,  states  to  me  that 
he  compared  the  expense  or  the  ploughing  done  there  by  plough- 
men at  14s.  per  week  wages,  with  an  equal  quantitv  of  plough- 
ing done  on  his  Other's  estate  in  the  accustomed  wav  there, 
■nd  he  found  that  the  work  done  at  Cirencester  had  the 
advantage  in  cheapness.  On  a  particular  comparison  made 
in  Normandy,  the  labour  of  three  Norman  agricultural 
laboucit  was  found  to  be  equivalent  only  to  that  of  two 
English,  or  more  particularly  two  Kentnh  labourers;  and 
from  other  information  which  I  have  received  ftrom  en- 
gineers, confirmed  by  memben  of  the  present  congress, 
about  three  Danes,  or  Norwegians,  or  Swedes,  would  be  re- 
quirsd  to  do  the  same  quantity  of  work  as  two  average 
English  labourers.  Superior  worunanship,  as  well  as  quickness 
of  execution,  with  the  aid  of  superior  tools,  will  frequently 
tend  to  augment  the  value  of  the  English  labour  beyond  the 
difference  oi  the  gross  produce.  Admirable  work  is  done  by 
Anglo-^on  men  in  Canada,  and  in  the  United  States  of 
America ;  but  I  repeat,  that  I  do  not  ascribe  the  difference  of 
result  mslnly  to  race,  because,  as  I  hsve  observed,  the  labour 
of  Englishmen,  depressed  by  maladministration  and  pauperism, 
is  often  as  infinior  as  any  other ;  and  because  depressed  Irish 
labousoB,  when  put  into  suitable  training  and  condition,  are 
fi>and,  aciiording  to  the  acknowledgment  of  English  labouien, 
to  keep  step  with  the  best.  Indeol,  in  the  Crimea,  under  the 
directions  oi  our  army  administration,  the  ordinary  labour  and 
tasks  of  earthworiL  required  finom  soldiers— raised  chiefly  from 
those  same  districts  from  whence  the  best  navvies  have  been 
obtained,  and  acknowledged  by  impaitial  observen  to  have  in 
phvsiqne  no  superiors  amongst  all  the  troops  in  1^  field— were 
only  to  remove  ten  cubic  yards  a  day  in  a  loose  soil ;  that  is  to 
say,  that  at  least  two  sdldien  were  required  to  do  the  wqrk  done 
with  an  interest  and  a  will  by  one  navvy— the  navvy  very 
often  the  brother  or  relation  of  the  soldiers,  or  coming  from  the 
lame  vUIages. 

"  I  am  glad  to  find  that  the  general  observations  of  the  most 
eminent  continental  agriculturists  —  of  Count  Oaspaiin  in 
France,  of  Van  ThVer  and  Burger  in  Germany— are  inaccoid 
with  mr  own  .in  England— I  resaid  the  economical  element 
which  those  facts  display  to  be  o!  the  greatest  social  and  poli- 
tical moment ;  for  on  this  economical  element  will  depend,  not 
only  the  extinction  of  everv  form  of  serfage,  but  of  slaveiy  it- 
self. I  have  been  consulted  on  drainage  as  sanitary  works  by 
proprietors  in  the  West  Indies,  and  have  had  some  insight  into 
the  slave  labour  there;  and  I  am  convinced  it  is  dear  labour, 
as  contrssted  with  the  white  free  labour.  SUvery  will  sooner 
fall  with  our  brethren  in  America  when  they  find  it,  as  they 
eventually  will  do,  as  compared  with  improved  free  labour  oU- 
tnre,  bad  as  an  investment,  than  by  any  amount  of  condemns 
tion  of  it,  as  being  bad  as  a  social  institution.  It  appeals  to 
me  that  Count  Oasparin  josty  cites,as  an  instance  of  the  power 
of  free  as  against  slave  labour,  the  fact  that  the  mannftcture  of 
sugar  from  the  beetroot  keeps  it  ground;  that  uto say,  that  the 
slave  (or  the  slave  bred  labourer),  with  a  pknt  containing  18 
per  cent,  of  sugar,  grown  in  a  superior  climate,  has  great  diffi- 
culty in  contending  against  the  tree  labourer,  who  cultivates  a 
plant  which  contains  only  8  per  cent  of  sugar,  ia  a  cliniate  most 
vafrTOiuibto  to  its  dcvelopaicnt. 


'*  In  England,  I  have  known  agriculturists  from  the  most 
advanced  districts  of  the  North,  tempted  by  the  cheaper  land,  the 
apparently  cheaper  labour,  and  better  climate  of  the  South,  go 
there  to  take  farms  which  were  in  the  market ;  but  when  they 
have  examined  the  quality  of  the  labour  there,  they  have  de- 
clined the  enterprise.  I  am  happy  to  find  that  Count  Oaspsrin 
has  made  analogous  observations.  'One  day,'  says  he, *oiir 
worthy  and  excellent  colleague,  M.  Huxard,  being  consulted  on 
the  expediency  of  the. purchase  of  some  land  in  a  certain  canton 
of  France,  answered,  *  Bewsre !  you  will  not  get  from  hmd 
there  the  promised  return.  I  know  the  men  of  th»t  coontiy ; 
they  want  activity ;  the  pupils  who  come  from  it  to  our  veteri- 
nary school  do  not  strike  hard  upon  the  anvil !' '  *  What  fioe 
and  just  appreciation  !*  exclaims  the  Count.  There,  where  the 
lAbonrer*s  arm  is  enervated,  whether  by  phvsical  deUlity,  arising 
from  a  bad  regime,  or  by  long  habits  or  ioleness — there,  where 
they  do  not  strike  hard  upon  the  anvil,  the  value  of  the  land  it 
affected  by  their  depression !  Of  old  our  forefathers  said, '  Taot 
vaut  lliomme.  tant  vaut  la  terre' — (  as  is  the  worth  of  the  la* 
boorer,  so  is  the  wonh  of  the  Isad).'^ 


ON  SOME  NEW  METHODS  OF  TREATING 
LINSEED  OIL  AND  OTHER  DRYING  OILS, 
FOR  IMPROVING  THEIR  DRYING  PROPER- 
TIES, IN  THEIR  APPLICATION  IN  PAINTS 
AND  VARNISHES. 

Sib, — The  necessarily  prescribed  limits— the  three-, 
quarters  of  an  hour's  time-measure— of  any  paper  to  be 
read  before  the  Society,  led  unavoidably  to  the  omis- 
sion of  much  that  otherwise  it  would  have  been  desir- 
able to  have  included  in  my  late  paper — to  the  omis- 
sion, then,  of  numerous  details  of  experiments,  of 
processes,  of  the  Dreparation  of  materials,  of  tabulated 
results,  and  of  the  history  of  researches  made  inde- 
pendentlv  by  others  in  the  same  or  in  a  simihu'  direc- 
tion, either  concurrently  with  or  subsequently  to  my 
own,  and  to  the  period  more  especially  refened  to  in 
my  paper— as  the  history  of  those  by  M.  Chevreul,  pub- 
lished in  1850 ;  of  those  by  MM.  Bamel  and  Jean,  in 
1853 ;  the  excellent  lecture  delivered  by  Mr.  Calvert  at 
Marlborough  House,  and  the  share  which  that  gentle- 
man (along  with  Mr.  Hart)  has  had  in  bringing  before 
the  nublic  the  elaborate  researches  on  oil  painting  of 
M.  Chevreul.  I  beg,  therefore,  in  reply  to  the  inquiries 
of  Mr.  Hooper  and  others,  to  ada  to  the  original 
paper  a  few  necessary  details,  merelyuremising  that 
these  too,  must  necessarily  be  very  limited,  when  com- 
pared  with  the  extent  of  the  subject,  which  I  hope  to 
De  able  shortly  to  complete  in  a  more  extended  publi- 
cation—now in  hand — on  the  whole  chemistry  of  the 
drying  oils.  I  am,  &c., 

CHRISTOPHER  BINKS. 


VI. — Ckidee  and  Preparation  of  Btagentt, 

It  has  already  been  said  that  out  of  those  of  the 
hydrated  protoxides  which  have  been  found  to  exercise 
this  specific  action  upon  the  oil,  it  is  that  of  manganese 
which  is  to  be  selected  in  preference  for  all  practical  pur- 
poses. It  is  the  fittest,  because  its  reactions  either  lead  to, 
or  do  not  interfere  with,  the  important  issue  of  the  final 
bUaehing  of  the  oil;  and  because  of  the  extreme  facility 
with  which  it,  or  its  salts,  can  be  obtained  commercially. 
Seve;«l  of  the  salts  of  this  protoxide  admit  of  being  used 
for  either  the  preparation  of  the  hydrated  oxide  itself,  or 
for  its  elimination,  so  that  the  salt  is  mixed  with  the 
oil,  and  is  there  brought  in  contact  with  some  other 
agent  to  decompose  it;  that  is,  in  the  latter  case, 
when  there  is  brought  to  bear  upon  the  oil  the  wtant 
actions  that  accompany  the  liberation  of  ^e  oxide 
when  in  actual  contact  with  the  oil.  For  the  prepara- 
tion of  the  hydrated  oxide,  or  for  its  liberation  wu- 
eentliff  there  may  be  used,  at  pleasure,  the  mu- 
riate of  manganese,  or  the  sulphate,  the  nitrate,  the 
acetate,  the  oxalate,  the  borate,  or  others ;  but  for  all 
mannfantnring  puiposes,  it  is  from  the  muriate  alone 
that  the  hydrated  oaddes  ahoiUd  be  prepared,  and  it  is 
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through  the  medium  of  the  sulphate  alone  that  all  the 
na»e€Hi  roactions  hrought  to  bear  upon  the  oil  should 
be  accomplished.  In  uie  manufacture  of  chloride  of  lime 
oocuTB  a  residue,  for  which  there  exists  at  present  little 
or  no  use.  This  residue  is  consequently  a  comparatively 
waste  product,  and  is  daily  cast  away  m  immense  quan- 
tities. It  is  an  impure  muriate  of  manganese,  and 
is  run  out  of  the  chlorine  stills  as  a  liquid,  but  on 
being  '*  salted  down,"  as  it  is  called,  can  be  obtained 
imperfectly  crystallised  for  about  £3  per  ton.  It  contains 
always,  a  considerable  quantity  of  iron,  but  this  in  a 
condition,  viz.,  that  of  the  permuriate,  that  admits  of  an 
easy  separation,  and  consequently,  of  the  manganese  muri- 
ate, or  other  salt,  or  of  the  hydrated  protoxide,  being  ob- 
tained from  it  of  sufficient  purity  easily  and  economically 
bv  the  following  method : — A  solution  of  the  salt  is  boiled 
aJong  with  a  little  carbonate  of  manganese,  which  throws 
down  the  whole  of  the  iron  present  in  the  form  of  an  inso- 
luble peroxide.  To  the  remaining  solution  of  muriate  of 
manganese  is  added  caustic  soda,  which  throws  down 
the  hydrated  protoxide  of  manganese,  in  a  condition 
lit  for  immediate  use  in  these  oil  operations,  in  those 
cases  in  which  it  is  perferred  to  employ  the  hydrated 
oxide  direct,  and  not  to  eliminate  it  nateently  from  the 
sulphate.  When  the  sulphate  itself  is  required,  then  to 
the  hydrated  protoxide  produced  as  just  stated,  is  added 
sulphuric  acid,  and  the  sulphate  is  immediately  pro- 
duced* For  practical  purposes  this  sulphate  may  re- 
main in  solution,  or  the  excess  of  water  present  be 
evaporated  off;  and  thus  be  obtained  the  beautiful  rose- 
coloured  crystals  of  Jthe  sulphate  of  manganese.  This 
salt  crystallises  according  to  circumstances,  with  five  or 
six  waters  of  crystallisation.  It  effloresces  on  exposure 
to  air,  and  the  water  in  it  subsides  finally  into  four 
equivaJents ;  and  this  latter  is  the  most  favourable 
condition  in  which  to  employ  this  salt,  when  it  is 
preferred  to  use  it  ground  up  in  its  tolid  state  with, 
and  not  to  add  it  in  soJuteon  in  water  to  the  oils. 
The  crystallised  sulphate  so  made  can  be  manufactured 
for  about  from  £12  to  £18  p«r  ton,  that  is,  at  a  cost  of 
from  lid.  to  2d.  per  lb.  That  with  which  the  writer 
has  hitherto  carried  on  his  large  operations,  was  made 
by  the  Messrs.  Haddock,  Pamell,  and  Co.,  of  Presta- 
tyn, was  perfectly  free  fVom  iron,  and  cost  only  £20 
per  ton  ;  and  considering,  besides,  the  exceedingly  small 
proportion  required  in  the  operations,  it  will  ne  seen 
now  perfecdy  unobjectionable  or  even  insignificant  is 
the  co9i  of  these  reagents.  There  are,  of  course,  other 
well-known  methods  of  manufacturing  the  sulphate  of 
manganese;  but  that  given  above  subserves  two  pur- 
poses— the  production,  at  pleasure,  of  pure  (that  is,  free 
trom  iron)  hydrated  protoxide,  or  of  the  pure  sulphate; 
and  by  a  proper  management  of  these  two  agents,  all 
the  varieties  of  these  new  oils  are  to  be  obtained. 

Why,  in  preference  to  this  so  readily  obtained,  and 
so  cheap  a  salt,  there  should,  by  certain  foreign  chemists, 
(by  the  Messrs.  J.  Collin  and  Co.,  of  Breslau,  Silesia, 
alluded  to  by  Mr.  Hooper,  and  by  MM.  Baruel  and 
Jean,  of  Paris,  who,  in  their  paper  in  the  OompU9  Rendtu^ 
in  1853,  announce  their  preference)  be  made  the  singular 
choice  of  the  BoraU  of  manganese,  a  salt  compara- 
tively expensive  and  exceedin^y  inactive  in  its  reac- 
tions, is  scarcely  to  be  accounted  for. 

VII.— Soma  Dttaih  of  Heactiwa  md  of  J'foes$M$. 

The  impolicy  of  adding  to  a  paint  itself,  after  the 
usual  manner  of  a  drter^  the  hydrated  protoxides  of 
manganese  (or  of  any  other  of  the  class),  or  of  liberating 
this  oxide  in  the  paint  itself,  by  addition  to  the  paint  of 
lome  salt  of  manganese,  will  be  made  ap^rent  by  the 
following  considerations,  which  show  that  it  is  the  placing 
of  tlie  ou  itself  in  a  drying  attitude,  and  the  complete 
removal,  before  its  admixture  with  the  pigment,  of  the 
agents  used  to  effect  tliis,  that  we  should  attempt ;  and 
that  we  should  not  continue  to'add,  after  the  manner  of 
driers,  theae  agents  of  clumge  to  the  paint  itself,  and  to 


leave  them  there,  for  in  every  instance  such  driers  or 
additions  injuriously  affect  the  normal  and  the  finally 
intended  condition  of  the  paint. 

A  paint  consists  of  a  pigment — the  colour-giving  ele- 
ment— and  of  its  vehicle  ;  which  in  the  case  in  hand  is  the 
oil ;  and  this  vehicle  should  be  such  as  in  no  way  to  in- 
terfere with  the  fWl  development  of  the  proper  colour 
of  the  pigment;  therefore  the  vehicle,  if  a  perfect  one, 
should  itself  be  altogether  free  from  colour,  or  be  of  pre- 
cisely the  same  colour  as  the  pigment,  and,  of  course,  to 
such  a  mixture,  if  we  would  preserve  its  normal  condi* 
tion,  there  should  be  superadded  no  other  material  cal- 
culated to  interfere  with  the  full  development  of  the 
colour  of  the  pigment.  In  like  manner  should  a  varnish 
proper  (when  not  intended  itself  to  give  colour,  or  to 
modify  some  other  colour,  but  merely  to  constitute  a 
superficial  covering,  or  to  give  a  speoial  art  effect  having 
no  relation  to  mere  colour)  when  a  perfect  one,  be  free 
from  colour,  so  as  in  no  way  to  interfere  with  the  full 
effect  of  the  underlying  stratum,  the  pigmentary  element 
of  which  has  to  throw  out  its  colour  tnrough  the  medium 
of  the  overlying  varnish. 

Now,  if  we  examine  the  action  of  these  hydrated  pro- 
toxides when  substantively  added  to  any  paint,  that  is,  m 
the  form  of  mere  driers,  it  will  be  seen  how  they  must 
necessarily  exercise  an  injurious  action  upon  all  paints 
that  are  lighter  or  are  not  exactly  of  tiieir  own  colour,  or 
of  the  colour  they  finally  arrive  at,  and  how  necessarily  it 
follows  also,  that  a  dark-coloured  and  non-bleaching  oil, 
such  as  our  ancient  acquaintance,  the  old  "  boiled  oil," 
must  be  altogether  unfit  for  a  varnish  proper. 

This  hydrated  protoxide  of  manganese,  when  fresh 
and  pure,  is  white  m  colour,  but  passes  speedily,  by  ab- 
sorption of  oxygen,  into  a  deep  hrown-eolouredf  or  nearly 
black  oxide,  ending  finally,  chemically,  in  the  formation 
of  the  sesqui-oxide — ^which  is  nearly  iiaek. 

MnO,  HOJwhite)  +  0  = 
Mn^  0„  BlO  (brown  or  black). 

When,  therefore,  the  borate,  or  any  other  salt  of  the 
protoxide  of  manganese,  say,  the  sulphate,  is  ground  up 
with  a  paint,  the  piopnent  or  some  other  element  in 
which  is  capable  of  decomposing  the  manganese  salt« 
there  is  liberated  the  protoxide ;  which  In  time  (and 
often  very  speedily)  panes  into  the  scs^ui-oxido  \  and 
this  last  oxide  remaining  there  in  thiscondition,  leaves  the 
paint  finally  and  permanently  tinged  brown  or  black, 
the  deeper  in  intensity  in  proportion  to  the  relative 
quantity  of  the  salt  used. 

Take  the  instance  of  the  addition  of  the  borate,  or 
say,  of  the  sulphate  of  manganese  to  oxide  of  zinc 
paint  in  order  to  effect  the  drsring  of  the  zinc  paint. 

First  »tage, 
ZnO  (in  excess),  +  MnO,  SO.  HO  = 
ZnO  (in  excess),  ZnO,  SO, ;  MnO,  HO  (white). 

Second  stage, 
ZnO    (in   excess),  ZnO,  SO,;   Mn,0„  HO    (dark 
brown  or  black). 

If  the  proportion  of  the  manganese  salt  thus  em- 
ployed be  so  small  as  finally  not  materially  to  affect 
the  colour  of  the  paint,  then  its  addition  in  this  pro- 
portion does  not  operate  as  a  drier  at  all.  But,  if  used 
m  a  proportion  sufficient  to  operate  as  an  efficient  drier« 
then  its  addition  becomes  fatal  to  the  colour  or  to  the 
brilliancy  of  the  paint. 

It  follows,  therefore,  that  an  oil  paint  so  composed 
comes  out,  and  that  very  speedily,  not  white,  but 
yellowish-brown,  or  brown,  or  olack,  in  accordance  with 
the  relative  proportions  of  materials. 

The  employment,  therefore,  of  the  hydrated  oxides^ 
or  of  the  salts  of  manganese  substantively,  to  mix  with 
paints  as  driers,  is  a  practical  fallacy.  It  is  the  same  with 
the  borate  and  with  all  the  other  salts  of  this  metal,  and 
with  the  whole  of  the  hydrated  protoxides  of  the  class 
that  exercise  this  drying  action  upon  the  oil.    It  it  the 
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same  with  the  preparations  of  lead  tliat  find  their  way, 
or  issue  out  of  the  reactions  of  common  driers,  for 
these  develop  darkish-coloured  compounds  finally,  due  to 
and  peculiar  to  the  oxides  of  lead,  or  due  to  the  impurities 
in  the  white  copperas  or  in  the  acetate  of  lead  used. 
White  paints  so  mixed  speedily  assume  a  yellow  or 
brownish-yellow  tinge,  even  when  no  portion  of  this 
darkening  can  be  traced  to  the  action  upon  the  lead  of 
sulphuretted  hydrogen.  It  is  upon  the  oil  itself,  as  a 
preliminary  and  distinct  operation,  in  order  to  place  it 
in  a  drying  attitude,  that  is,  to  remove  its  colouring 
matter,  to  initiate  the  drying  action,  and  to  leave  the 
oil  free  to  the  natural  after  reactions  with  the  atmosphere 
and  the  other  external  agencies,  that  these  preparations 
i^ould  be  applied  conjointly  with  the  after  action  of 
the  atmosphere;  afd  every  particle  or  trace  of  these  in- 
termediate agents  should  be  (and  is  under  some  of 
those  new  methods)  removed  from  the  oil  previously 
to  its  application  in  the  composition  of  the  paint  or  of 
the  varnish. 

Out  of  the  discovery  of  this  specific  action  of  the 
hydrated  oxides,  there  came  an  unlooked-for  explanation 
of  a  well-known  but  previously  anomalous  fact,  namely, 
the  singular  superiority  for  drier-making  of  the  Ham- 
burgh over  British-made  white  copperas.  Whilst  the  for- 
mer was  found  to  contain  considerable  quantities  of  both 
the  sulphates  of  iron  and  of  manganese,  the  latter  is  com- 
paratively free  from  such ;  and  to  the  reactions  between 
these  and  litharge,  and  the  consequent  formation  of  the 
hydrated  protoxides.  Is  due  the  superior  drying  action 
of  the  Hamburgh  copperas — and  hence,  in  future,  it  is 
necessary  only  to  add  to  the  British  a  small  per  centage 
of  sulphate  of  manganese  to  make  its  value,  for  these 
purposes,  if  valuable  at  all,  equal  to  that  obtained  froii) 
the  Continent. 

YIU. — Some  Ooneurrent  or  Subsequent  Betearchea  by  others 
in  the  earns  or  in  Similar  Directione, 

The  time,  "  now  some  years  ago,"  as  it  is  expressed, 
which  is  referred  to  in  the  former  part  of  this  paper,  as 
that  ''when  these  investigations  were  first  entered 
Upon,"  and  as  that  up  to  which  there  was  to  be  found  no- 
where any  accurate  chemical  history  of  the  peculiar 
changes  the  drying  oils  undergo  in  the  act  of  drying,  &c., 
was  the  time  that  inter\'ened  between  the  penod  of 
BerthoUct,  of  De  Saussure,  and  the  epoch — for  such  it 
became  in  the  history  of  chemistry — of  the  original  re- 
searches of  M.  ChevreQl  on  the  oils  and  fatty  matters, 
and  the  year  1850.  The  earlier  researches  of  the  former 
chemists  left  the  present  question  in  an  utterly  incondu- 
sive  position,  whilst  the  ever-famous  ones  of  M.  Chevreul 
himself  on  the  oils  and  fats  in  no  way  touched  upon  it ; 
nor  did  that  chemist  touch  upon  it  till  the  year  1850, 
when  his  Mimoire  on  oil  painting  appeared.  That  there 
was,  previously  to  1850,  to  be  found  on  record  no  sys- 
tcniatised  examination  (as  it  is  expressed  by  the  ^vriter), 
is  a  fact  to  which  there  could  scarcely  be  desired  a  more 
complete  testimony  than  that  ap)iearing  in  the  circimi- 
Ktance  that  M.  ChevTeul  himself,  about  this  lattcrjHjriod, 
found  it  necessary  to  enter  up<-)n  the  long  course  of  ex- 
IKjrimenting,  the  rcsnltK  of  which  he  gives  in  a  mttnoire 
read  before  the  Acadimie  dee  Sciencfe  on  the  8th  of  June. 
1850,  but  of  course,  not  actually  published  for  some  con- 
siderable time  after  that.* 

The  writer  began  his  experiments  upon  the  phenomena 
of  the  dr>'ing  of  linseed  oil,  and  for,  if  po*jible,  devis- 
ing some  new  and  improved  industrial  method  of  treat- 
ing the  oil,  in  1849,  and  he  had  fully  completed  his 
work,  so  far  as  related  to  the  discovery  of  the  specific 
action  of  the  hydrated  protoxides  by  January',  1850. 
But  it  was  some  considerable  time  after  this  tiiat  the 
writer  worked  out,  as  an  industrial  scheme,  the  com- 
bined operations  of  these  hydrate<1  oxides  and  of  atmos- 

"*  Rcchcrches  Kxperimen talcs  sur  la  Peinture  k  l'Haile,par  H. 
S.  Ghcrrcnl.  Tome  XXII.  des  Mdmoires  de  T Academic  des 
Sciences.   Paris,  1850. 


pheric  air,  when  the  latter  is  mechanically  applied  to 
the  oil,  which  for  some  time  past  (the  work  solely  of 
the  writer)  has  existed  as  a  completed  process  of  manu- 
facture, and  is  destined,  unquestionably,  to  efiect,  either 
through  his  labours,  or  more  probably  through  the  con- 
joint labours  of  many,  a  complete  change  In  this  section 
of  manufacturing  chemistry. 

It  is  singular  that  the  researdies  of  M.  Chevreul, 
those  of  the  MM.  Baruel  and  Jean,  and  those,  also, 
of  the  writer,  had  their  origin  under  exactly  the  same 
circumstances,  and  out  of  the  same  necessity,  viz.,  that 
which  previously  to  1850  had  arisen  out  of  the  intro- 
duction, as  a  pigment,  of  oxide  of  zinc,  and  the  demand 
there  followed  to  effect  the  drying  of  its  paint  with- 
out the  intervention  of  preparations  of  lead. 

The  late  Mr.  Knowlys,  of  Heysham  Tower,  Lancaster, 
being  interested  in  the  manufacture  of  zinc,  requested 
the  writer  to  devise  some  mode  of  drying  the  paint  with- 
out the  use  of  lead  driers.  The  experiments,  began  in 
the  autumn  of  1849,  were,  from  time  to  time,  communi- 
cated to  Mr.  Knowlys,  and  finally  the  specific  action  of 
the  hydrated  protoxide  of  manganese,  as  developed  from 
the  protosulphate  of  manganese,  through  its  reaction  with 
the  oxide  of  zinc,  or  with  lime,  or  other  matters,  was 
shown  experimentally  to  that  gentleman,  in  London,  in 
January  and  in  the  beginning  of  Februaty,  1850.  About 
the  same  time,  and  subsequently,  but  long  before  1858, 
the  same  fact  was  freely  communicated  to  several  people 
— to  the  Messi-s.  E.  B.  and  A.  T.  Pitchford,  of  London, 
to  Mr.  Thos.  Hubbuck,  of  London,  and  to  many  with 
whom  the  writer  met  at  the  Great  Exhibition  of  1851. 
The  Messrs.  Pitchford,  to  whom  the  writer  had  applied 
for  any  date  they  might  have  of  experiments  with  the  hy- 
dratecTprotoxide  of  manganese  shown  at  their  works  (and 
for  which  the  sulphate  of  manganese  was  used,  and  was 
bought  by  those  gentlemen),  in  a  letter  just  received,  say : 
— "  In  reply  to  your  favour  of  this  date,  we  have  searched 
our  books,  and  find  that  on  May  21st,  1851 ,  we  purchased, 
under  your  direction,  sulphate  of  manganese,  for  the  pur- 
pose of  making  experiments  on  the  drying  of  linseed  oil 
by  your  new  method." 

MM.  Baruel  and  Jean  announce  in  the  Comptee  Sendue 
for  March,  1853,  their  discovery  of  the  pecmiar  action 
upon  linseed  oil  of  the  hydrated  protoxides  of  certain  of 
the  metals,  especially  of  manganese.  These  gentlemen, 
obviously  aware  of  some  practical  difficulty  in  the  way  of 
using  these  ready  prepared,  revert  to  the  possibility  of 
using  their "^salts,  but  it  is  remarkable  that  they  in  no 
way  intimate  their  perception  of  the  fact  that,  through 
the^  reactions  between  these  salts  and  certain  decom- 
posing agents,  these  hydrated  oxides  mav  be  elimi- 
nated naecently  in  contact  with  the  oil  itself,  and  thus 
be  realised  their  peculiar  effects. 

Now,  the  writer  was  in  possession  of  the  knowledge 
of  tlioso  reactions  at  least  some  two  or  three  years  pre- 
vious to  1853,  and  in  ixxsscKsion  besides  of  verj*  much 
more  relating  to  the  practical  application  of  the  method  of 
producing  them  by  reactions  with  their  salts,  whilst  in 
contact  with  the  oil,  and  the  conjoint  or  after-action  of 
atmospheric  air  mechanically  forccil  into  the  oil,  and  con- 
stituting a  set  or  scries  of  opcrations*now  complete.  But 
these  independently  conducted  researches  of  MM.  Barruel 
and  Jean — those  of  M.  Chevreul,  so  far  as  identical — 
and  those' of  the  writer,  can-ied  on  doubtless  by  each, 
without  the  slightest  knowledge  of  the  fact  that  a  like 
or  an  identical  line  of  rescaren  had  been  or  was  being 

tmrsued  elsewhere,  is  only  another  instance — and  a  very 
lappy  one — for  it  tells  its  own  tale  of  a  common 
requirement  giviug  birth  to  a  common  desire  ap- 
(wartng  in  action  in  most  remote  and  unlikely  quarters— 
of  the  oneness  both  of  the  jiath  and  of  the  issues  of  scien- 
tific truth.  It  tells  that  the  laws  of  matter  are  still — as 
the;^-  have  ever  been — the  same,  whether  sought  for  in 
Paris  or  in  London  ;  and  that  the  expressions  of  them 
must  necessarily  be  identical,  if  expressed  truly  ;  and  it 
tells  that  the  co-issue  in  explanation  of  some  of  these 
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phenomena — as  these  ezplanationfl  are  given  in  common 
by  these  French  gentlemen  and  b^  the  writer,  which  Mr. 
Calvert  in  his  letter  hints  at  as  being  "  extraordinary  " — 
(that  is  the  coincidence  of  explanations) — ^is,  in  fact,  not' 
extraordinary  at  all.  It  would,  in  fact,  onLy  be  extra- 
ordinary did  the  two  explanations  differ. 

Between  the  primary  blpect  that  M.  Chevreul  had 
obviously  proposed  to  himself  in  his  researches  previously 
referred  to,  and  those  the  writer  had  in  view  in  the  course 
of  experiments  carried  on,  as  it  appears,  concurrently, 
but  with  no  knowledge  whatever  of  the  fact  on  either 
part,  there  is  to  be  observed  a  remarkable  distinction  and 
an  equally  remarkable  difference  in  the  results  respec- 
tively arrived  at. 

^  The  primary  object  of  M.  Chevreul  was  an  investiga- 
tion rto  be  conducted  with  all  the  skill,  all  the  chemical 
knowledge,  and  the  untiring  perseverance  to  be  looked  for 
in  so  eminent  a  quarter),  into  the  general  phenomena  of 
oUpainiitt^i  in  the  course  of  which  the  special  phenomena 
involved  m  the  act  of  the  drying  of  the  oil,  of  its  mode 
of  preparation,  and  of  any  deductions  tending  to  im- 
provements in  such  modes,  formed  only  sectional  parts, 
and  not  the  primary  object  of  the  whole, — ^whereas  the 
primary  and  sole  object  of  the  writer  in  his  investigations 
wa«,  if  possible,  to  discover  and  to  determine  with  pre- 
cision the  whole  phenomena  of  the  drying  of  the  oil,  and 
upon  thatknowleage,  if  arrived  at,  to  found  some  new  me- 
thod for  its  industrial  production.  The  innumerable  in- 
teresting phenomena,  the  surface  developments,  the 
molecular  disturbances,  the  **  flatting"  and  the  "glossing" 
actions  alluded  to  by  the  writer  in  his  paper,  were  the 
incidental,  not  the  primary,  objects  of  his  experiments. 
Whilst  there  is  an  mevitable  resemblance,  on  some  few 
points,  in  tlie  modei  of  fetearch  adopted  by  M.  Chevreul 
and  by  the  writer,  there  is,  at  the  same  time,  sufficient 
internal  evidence  in  M.  Chevreul's  Mimoirey  and  in  the 
well-known  results  of  the  writer,  to  mark  the  totally 
independent  and  different  line  of  action  of  each.  The 
writer's  conclusions  (shortly  to  be  published  in  a  forth- 
coming work  on  the  "  Chemistry  of  the  Drying  Oils") 
are  in  many  respects  widely  different  from  those  up  to 
this  period  announced  by  M.  Chevreul,  whilst  the 
writeiP's  new  methods  of  treating  the  drying  oils  for  their 
manufacture,  are  altogether  different  from  any  appearing 
in  this  Memoirtj  in  which  there  is  not  the  lightest  indi- 
cation (that  is,  up  to  June  8th,  1850),  that  M.  Chevreul 
was  aware  of  the  specific  action  of  certain  hydrated 
protoxides,  or  that  aut  of  this  fact,  combined  with  the 
after  action  of  atmospheric  air,  there  could  be  obtained 
ao  happy  a  set  of  processes  for  the  manufacture  of  the 
drying  oils  as  it  has  been  the  good  fortune  of  the  writer 
to  have  arrived  at,  and  to  have  perfected.  For  the  fact 
that  no  such  or  any  similar  conclusion  had  up  to  this  time 
been  arrived  at  by  M.  Chevreul,  there  is  another  and  a 
collateral  kind  of  evidence,  besides  the  positive  one  of 
the  contents  of  M.  Chevreul's  Mhnoire,  viz.,  that  the 
making  of  so  effective  a  revolution  in  a  branch  of  chemi- 
cal manufacture  as  the  writer*s  discovery  and  applications 
are  bringing  about,  would  R-arcely  have  escaped  the 
vigilance,  the  skill,  and  the  ambition  of  Mr.  Calvert 
himself,  had  the  *^ master's"  labours  either  directly 
stated,  or  suggestively  shadowed  forth  to  the  pupil,  the 
chemical  facts  upon  which  this  movement,  originated  and 
followed  out  by  the  writer,  is  founded. 

But  M.  Chevreul's  own  summary  of  results  at  the  end 
of  his  Mimoire  gives  the  exact  extent  of  the  practical  sug- 
gestions for  any  improved  process  upon  the  oil  itself  that 
his  previous  researches  had  suggested.  His  conclusions 
are  given  in  his  own  words.  After  stating  that  his  ex- 
periments demonstrated  the  desirableness  of  some  altera- 
tion ii^  the  system,  on  account  of  the  coH  of  fuel,  and  of 
the  colorisation  of  the  "  boiled  oil,"  M.  Chevreul  says : — 

"  Pnisqu'en  effet  j'ai  d^montr^. 

"1.  Qn'nne  exposition  dliuile  h,  une  temperature  de 
70O  pendant  8  heures,  augmente  trt^s  sensiolement  la 
propria  riocative. 


'*  2«  Qu'en  ajoutant  du  peroxide  de  manganese  k  oette 
mSme  huile  chauff^e  de  la  m6me  mani^re,  on  la  rend 
assez  siccative  pour  s'en  servir. 

"  8.  Qu'il  suffit  de  chauffer  une  huile  de  lin  pendant 
S  heures  k  la  temperature  ou  Ton  op^re  g^n^ralement  en 
des  laboratoiresde  marchands  de  couleur  avec  15  d'oxyde 
m^tallique  pour  100,  lorsqu'on  vent  obtenir  une  huile  tr^ 
siccative." 

And  this,  if  considered  as  a  response  to  an  urgent  indus- 
trial requirement,  such  as  that  existing  in  the  year  1850, 
amounts,  it  must  be  confessed,  to  nothing.  It  is  merely 
the  applying  to  the  operation  and  to  the  old  mate- 
rial— the  protoxide  of  manganese--a  degree  of  heat  lower 
than  the  usual  one. 

IZ. — Some  Sptcial  VarUUu  of  the  Otf,  and  Modee  of 
•  Preparation, 

A  drying  oil  would  be  perfect  in  all  desirable  qualities, 
were  it  free  from  colour,  did  it  dry,  per  te  (that  is,  so- 
lidify), in  a  reasonably  short  time  on  mere  exposure  to 
air  and  to  other  atmospheric  influences,  without  neces- 
sity for  addition  to  it  of  any  other  matter  to  hasten 
that  result ;  and  when  thus  solidified,  did  exhibit  a  com- 
pact, liard,  and  transparent  bodv,  and  an  uncrisped, 
smooth,  and  resplendent  (that  is,  glossy)  surface. 

Now,  some  of  these  new  processes  take  from  linseed 
oil  its  colouring  matter,  and  in  other  respects  purify  it 
entirely,  whilst  they  leave  it  in  a  drying  condition, 
more  or  less  active  at  pleasure,  without  there  bavins  been 
added  in  the  processes,  or  there  being  left  in  the  ou,  any 
foreign  matter  whatever,  calculated  to  exercise  any  in- 
jurious action,  either  upon  the  oil  itself,  or  upon  an^ 
material  mixed  with  it  in  its  after  applications.  But  it 
is  well-known,  both  to  artists,  to  decorative  painters,  and 
to  varnish  makers,  that  innumerable  injurious  reactions 
are  brought  about  in  their  work  by  the  use  of  the  lead- 
prepared  drying  oils,  with  lead  left  in  them,  and  of  the 
sulphuric  acid  for  refined  linseed,  through  the  peculiar  con- 
dition in  which  the  oil  is  left  after  the  application  to 
it  of  the  acid  and  the  steam. 

Now,  however  valuable  and  desirable,  for  innumer- 
able purposes,  is  such  absolutely  pure  drying  oil  as  that 
just  referred  to,  there  exist  innumerable  other  ap- 
plications in  which  it  is  neither  necessary  nor  desirable 
that  the  oil  should  be  so  pure — in  short,  a  multitude  of 
cases  in  which  it  is  rather  advantageous  than  the  con- 
trary that  there  should  remain  in  the  oil  the  materials, 
or  a  portion  of  them,  that  have  been  used  to  impart  to  it 
its  drying  properties.  Therefore,  in  the  following  tables 
are  given  formulflB  for  the  preparation  of  any  or  of  all  of 
these  varieties  at  pleasure. 

By  means  of  a  simple  but  very  elegant  apparatus,  any 
artist,  or  oil  experimenter,  can  prepare  for  nimself  an^ 
of  these  varieties  of  the  oil,  andean,  without  inconveni- 
ence of  any  kind,  carry  on  the  operations  in  an  ordinary 
apartment.  He  can  operate  upon  a  pint  of  twenty 
ounces,  or  upon  a  gallon,  or  several  gallons,  with  very 
nearly  the  same  beneficial  results  that  are  attained  by 
the  Messrs.  Wilsons,  of  Livei-pool,  who,  beginning  with 
two-gallon  operations,  now  prefer  to  operate  upon  five 
tons  at  a  time. 

The  experimental  apparatus  which  the  writer  uses  is 
a  stout  copper  pan,  tinned  inside,  of  the  capacity  of  three 
gallons,  but  capable  of  working  upon  one  pint  or  upon  an^ 
intermediate  quantity.  It  stands  upon  the  table  of  his 
laboratory,  is  gas-heated  to  any  degree,  at  pleasure,  or  if 
necessary  is  not  heated  at  all,  and  is,  at  pleasure,  attached 
to  a  "  number  one  "  smith's  forge  bellows,  for  sending 
into  and  through  the  oil  the  volume  of  air  needed  for 
these  experimental  quantities.  Furnished  with  such  an 
apparatus,  with  his  raw  oil,  his  thermometer,  and  the  few 
reagents  he  requires,  the  experimenter  in  oils  will  have 
provided  for  himself  no  little  source  of  interest  in  watch- 
ing the  peculiar  changes  in  the  oil  that  follow  under  the 
influence  of  the  addition  of  the  different  materials,  of  dif- 
ferent proportions  of  Uiem,  of  different  degrees  of  heat, 
and  of  the  greater  or  less  quantity  of  air  sent  into  it. 
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The  operations  upon  the  oil  may  terminate  at  one  or 
other  of  four  different  and  successive  stages : — 

1.  At  the  point  when  the  re-agent  used  to  remove  the 
oolonrinK  matter,  and  initiate  the  drying  action,  has 
heen  added  to  and  heen  dissolved  in  the  oil ;  and  this  is 
called  the  solution. 

2.  At  the  point  when  through  this  solution  there  has 
heen  passed  as  much  atmospheric  air  as  raises  the  colour 
of  the  mixture  to  its  maximum  point ;  and  tliis  is  called 
the  browning  of  the  oil,  or  its  aSration  up  to  the  hrowning 
point. 

3.  At  that  point,  when,  through  this  browned  oil  there 
has  been  passed  as  much  more  atmospheric  air  as  is  re- 

2uired  completely  to  bleach  it;  and  this  is  called  the 
leaching  point,  or  the  aeration  up  to  that  point. 

4.  At  any  point  when,  following  successively  after  the 
solution,  the  Drowning  and  the  bleaching,  it  isVe^uired, 
by  a  still  further  addition  of  atmospheric  air,  to  give  to 
the  bleached  oil  various  degrees  or  thickness  or  of  vis- 
cidity ;  and  this  is  called  the  thickening  point. 

Now,  those  distinctions,  that  possibly  may  at  first  ap- 
yeu  almost  too  minute,  are,  in  fact,  ot  the  utmost  prac- 
tical value  and  importance,  and  in  jnuctice  resolve  tnem- 
selves  into  results  the  most  simple  and  convenient.  The 
solution  is  applicable  in  innumerable  painting  and  water- 
proofing work,  where  colour  is  no  object,  and  its  prepara- 
tion costs  almost  nothing.  The  browned  oil  is  of  use  for 
like  purposes,  and  is  a  more  rapidly  drying  oil.  The 
bleaehed  is  the  veiy  perfection  of  a  painter's  oil.  And  the 
thickened  is  of  itselra  fine  varnish,  and  has  besides,  un- 
numbered uses  among  artists,  among  varnish-makers, 
coach-painters,  and  very  many  others. 

In  oixler  to  tabulate  the  results  of  different  methods  of 
treating  the  oil,  as  those  results  appear  in  corresponding 
differences  in  the  colour,  in  the  degree  of  viscidity,  in  the 
specific  gravity,  and  in  the  rate  of  drying  of  the  oil,  it  is 
necessary  to  establish  and  adopt  some  standard  of  com- 
parison. Good  ordinarv  refined  linseed  oil  is  taken  as  one 
standard  of  colour,  and  is  numbered  1.  When  the  oil 
is  lighter  in  colour  than  this,  that  degree  is  expressed  as 
0,  that  is,  as  having  no  colour  whatever.  Ordinary  raw 
linseed  oU  is  represented  as  5,  and  the  dark  boiled  oil  as 
10,  on  the  scale.  The  drying  rate  is  expressed  in  houre^ 
which  is  (as  explained  in  the  former  part  of  this  paper) 
its  rate,  per  m,  under  average  external  conditions. 

There  are  two  main  classes  of  these  oils,  each  class  ad- 
mitting of  the  production  of  the  varieties  of  its  kind  that 
are  enumerated  above.    These  classes  are — 

1st.  Those  prepared  by  means  of  the  hydrated  pro- 
toxide of  manganese  alone,  as  the  reacting  agent,  either 
with  or  without  aSration. 

2ndlpr.  Those  prepared  by  means  of  both  the  hydrated 
protoxide  of  manganese  and  the  protoxide  of  lead,  as  the 
agents  of  reaction,  and  with  the  latter  in  exceee,  so  as  to 
leave  the  lead  as  well  as  the  manganese  oxide  in  the  oil 
finally. 

From  a  set  of  greatly  more  extended  tabulated  results, 
two  examples  are  abstracted,  as  follows : — 

7^16^  (JVb.  I)  of  JRelatipe  Proportions  and  Effects, 

The  reagent  used  here  is  the  hydrated  protoxide  of 
manganese,  containing,  in  all,  50  per  cent,  of  water. 
When  of  this,  there  are  added 


There  reralti  «n 

Mnted(rfl«ia 

ooloar. 


To  the  ton  of  oil,  ^  lbs. 
To  the  gallon  of  oil,  70  grs 
To  the  pint  of  oil,  8j^  gw. 


To  the  ton  of  oil,  5  lbs. 
To  the  gallon  of  oil,  140  grs 
To  the  pint  of  oil,  17}  grs 


■} 


^ 


To  the  ton  of  oil,  10  lbs. 
To  the  gallon  of  oil,  280  grs 
To  the  pint  of  oil,  96  grs 


"•} 


=  0 


£S  15  hours 


=:  8 


la  drying  nte. 


=  12  hours 


That  is,  the  fi,rst  proportions  yidd  an  oil  lighter  in 
colour  than  ordinary  re^ShtfJ  linseed  oil,  and  which  dries  in 
fifteen  hours. 

The  second  proportions  yield  it  of  the  same  colour  as 
refined  linseed  oil,  but  drying  in  twelve  hours. 

And  the  third  proportions  yield  it  of  a  colour  between 
that  of  the  refined  and  the  raw  oil,  but  drying  in  ten 
hours.  The  temperature  used  is  from  80  to  100  deg. 
Fahrenheit. 

Table  (No.  2)  oj  Relative  Prcportions  of  Effects. 

The  reagents  used  here  are  the  crystallised  sulphate 
of  manganese,  and  the  anhydrous  protoxide  of  lead,  the 
latter  in  excess. 


=  10  hours 
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{ 
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14lb«. 
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140  gn. 

70  gn. 


280  gn. 
140  gn. 


382  gn. 
196  gn. 
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sign,/ 


3ft  grt.\ 
"4  gn.  / 


49    gn, 
24ign 


Colour 
when 

■ented. 


=  I 


=  « 


DiTing 
nte. 


18  boon. 


10  boon. 


•|l     sr:6 


T  bonn. 


That  is,  the  first  proportions  yield  an  oil  of  the  colour  of 
refined  linseed,  and  drying  in  12  hours  per  se. 

The  second  yield  an  oil  of  the  colour  of  raw  oil,  but  dry- 
ing in  10  hours  per  se ;  and  the  third  yield  the  oil  of  a 
fine  amber  colour,  drying  ;?er  w  in  7  hours. 

From  these  short  tables  are  necessarily  omitted  many 
other  particulars,  as  the  relative  drying  rate  and  colour 
of  the  solution  and  of  the  browned  products,  as  well  as  of 
those  of  the  thickened  varieties;  but  these  will  be  sufficient 
to  indicate  the  great  variety  of  oils  this  new  method 
gives  us  the  power  to  produce. 

The  writer  would  mention  only  one  other  fact  relat- 
ing to  the  production  of  a  permanentlv  dark-coloured  oil 
in  imitation  of  the  old  boiled  oil,  which  he  contrived, 
in  order  to  gratify  some  who  would  still  adhere  to  the 
old  colour,  and  to  the  employment  of  a  high  tempera- 
ture : — Grind  up  with  the  oil  some  nitrate  of  baryta  and 
sulphate  of  manganese,  and  heat  the  mixture  to  about 
400O  Fahr. ;  the  result  is  the  production  of  a  deep 
reddish-brown  coloured  and  tolerably  good  drying  oil, 
but  one  that  never  bleaches. 

Now,  here  we  have  reactions,  which,  at  a  high  tem- 
perature, and  when  out  of  contact  ^th  the  oil,  issue  in 
the  following : 

Ba  0,  KO.  +  Mn  0.  80,  = 
Ba  O,  80,;  Mn  O^;  NO4; 

That  is,  we  have  formed  peroxide  of  manganese  and 
nitrous  acid.  But  these  reactions  when  the  elements,  at 
the  temperature  mentioned,  are  in  contact  with  the  oil 
itself,  issue  in  other  and  more  complicated  changes, 
leaving  in  the  oil,  finally,  8uli)hate  of  baryta  and  sesqui- 
oxlde  of  manganese,  and  leaving  the  oil  itself  of  a  per- 
manent deep  brown  colour,  and  with  some  increased 
drying  properties.  But  as  the  process  involves  the  using 
of  the  old  and  objectionable  {ligh  temperature,  and  the 
final  colour  is  also  the  old  one,  it  is  mentioned  here  only 
as  an  example,  but  which  as  a  process  is  in  every  way 
inferior  in  value  to  these  other  methods. 


THE  GREAT  BELL  AND  CLOCK  FOB  THE 
HOUSES  OF  PARLIAMENT. 

Mr.  Loseby's  letter  of  the  10th  inst.,  in  reference  to 
this  subject,  having  been  communicated  to  the  Journal^ 
it  has  Men  thought  desirable  in  publishing  it  to  reprint 
Mr.  Loseby's  first  letter  and  Mr.  Denison's  reply,  whidi 
have  appeared  in  other  papers. 

Sir, — Notwithstanding  the  appearance  of  a  leading  arti- 
cle in  the  Tim§s  of  Nov.  7,  to  the  efifect  that  adistingaiihed 
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Uwyer,  Mr.  £.  6.  Deniton,  Q.C.,  had,  fortunately  for 
mankind,  been  roecially  raised  up  by  Providence  to  re- 
store the  art  of  beU-founding,  and  disoovet*  improve- 
meuti  in  turret  olockB,  tiiere  are  a  few  simple  matters  of 
fact  which  require  to  be  brought  forward,  or  the  public 
may  find,  when  too  late,  how  little  the  anticipations  so 
modestly  announced  in  the  Timu  have  been  realised. 

In  the  first  place,  the  chief  fact,  that  the  bell  is  in- 
tended for  the  clock,  and  will  be  struck  by  the  clock 
hammer,  and  not  by  an  immense  clapper,  appears  to  have 
been  thrust  into  the  back-ground;  for  we  were  told, 
several  weeks  ago,  that  the  bell  had  been  tried  with  a 
dapper  of  TOOlbs.,  impelled  by  the  force  of  five  or  six 
men,  who  had  failed  to  bring  out  the  full  tone ;  and  we 
are  now  informed  that  a  (uapper  of  l,6001bs.  is  being 
prepared  for  the  purpose;  and  the  same  notices  lead  us 
to  understand  that  the  official  trial  of  the  bell  will  be 
decided  by  this  enormously  disproportionate  clapper  in- 
stead of  by  the  clock  hammer,  with  which  it  wul  have 
tobe  Jised. 

On  looking  over  the  different  parliamentary  returns  on 
the  subject,  to  ascertain  the  size  of  the  dock,  I  find  it  is 
sufficiently  large  to  lift  a  hammer  of  1201b8.,  and  give  it 
a  fall  of  six  indies,  with  the  dock  going  eight  days ;  and 
it  is  further  stated,  that  this  proportion  of  weight  and 
fall  will  be  amj^y  suffident  to  bring  out  the  tone  of  the 
large  bell,  provided  it  is  of  an  average  quality.  Indeed, 
instaDoes  are  mentioned  in  which  the  proportions  are 
much  smaller,  as  it  is  stated  that  the  great  bell  of  Ox- 
ford, weighing  152  cwt.,  only  requires  to  be  struck  by  a 
hammer  of  541bs.,  &lling  4^  inches. 

From  the  same  returns  we  gather  that  the  bell  is  to  be 
supplied  by  the  contractors,  subject  to  the  approval  of 
competent  referees  on  the  part  of  the  government,  who 
will  be  deputed  to  ascertain  if  its  merits  are  of  the 
highest  order,  and  if  they  are  not,  the  bell  is  to  be  re- 
jected. It  is  difficult  to  collect  from  the  returns  who  the 
referees  are  at  the  present  moment.  At  one  time  Mr. 
DeniBon  and  a  gentleman  nominated  by  him  were  ap- 
pointed to  the  office,  and  more  recently  the  duty  appears 
to  have  devolved  on  Sir  Charles  Barry  and  Professor 
Wheatstone,  but  as  other  changes  may  have  occurred,  by 
which  the  responsibility  no  longer  rests  with  the  latter 
gentlemen,  I  think  it  bettor  to  make  the  following  sug- 
gestions through  the  press,  lest  in  the  number  of  changes 
the  duty  of  the  referee  should  fall  to  the  ground  and  be 
reduced  to  a  dead  lettor, 

1.  That  the  bell,  before  being  accepted,  should  be 
plaeed  in  the  position  it  is  to  occupy  in  the  tower,  and 
then  tried  with  a  hammer  of  about  1201bs.,  falling,  by 
its  own  gravity  alone,  through  a  space  of  6  indies;  and  as 
this  is  the  force  which  will  be  employed  upon  the  bell  when 
in  use,  it  is  obviously  that  which  shoula  be  employed  in 
all  the  experiments  that  are  to  determine  its  fitness  for 
the  purpose  it  is  intended  for,  and  any  effect  which  may 
be  produced  on  the  beU  by  a  clapper  of  l,6001b8.  urged 
by  the  force  of  eight  or  nine  men  through  a  space  equal 
to  the  whole  widUi  of  the  mouth,  should  be  regarded  as 
alt<^ether  beside  the  principal  question. 

2.  Xliat  if  the  quality  pf  the  tone  proves  satisfactory, 
the  referees  shoula  proceed  to  note  its  volume  by  station- 
ing Uiemselves  at  difierent  distances  from  the  tower  in 
aoud  about  the  neighbourhood  of  London,  in  order  to 
compare  the  quantity  of  sound  produced  by  this  and 
other  known  bells;  due  allowance  bein^  made  for  the  dif- 
ference o(  size,  the  direction  of  the  wind,  and  the  state 
of  the  atmosphere,  &c. 

3.  That  as  the  beU  has  being  designed  by  Mr.  Denison, 
if  it  should  so  fall  out  that  he  and  his  friend  at  pre- 
sent occupy  the  position  of  referees,  it  would  afford  more 
scope  for  inipartialitj^  in  the  iudgment  about  to  be  pro- 
nounced if  Mr.  Denison,  and  perhaps  his  friend  also, 
were  to  retire  from  the  office,  and  leave  the  task  of  de- 
ciding on  the  merits  of  his  work  in  other  hands,  parti- 
colar^  as  this  is  the  first  public  instance  in  whic^  Mr. 
Demioa'B  views  on  the  subject  have  been  brought  to  the 


test  of  practice,  and  the  referees  are  to  determine  whether 

the  bell  shall  be  purchased  by  the  government  or  not. 

E.  T.  LOSEBY, 
London  Not.  12, 1856. 


Sib, — Mr.  Loseby's  statement,  that  it  appears  from  the 
parliamentary  papers  that  the  Westminster  dock  is  cal- 
culated to  strike  the  bell  with  a  hammer  of  only  120  lbs. 
raised  6  inches,  is  a  pure  and  simple  fabrication  of  his 
own,  as  anybody  may  see  who  will  take  the  trouble  to 
look  at  the  contract,  whicli  was  printed  in  1852,  and  again 
in  1855.  And  any  body  who  chooses  to  look  at  my  latest 
book  "  On  Clockmaking"  (not  the  rudimentary  treatise, 
but  a  reprint  of  the  article  in  the  "  Encydopadia 
*Britannica,"  sold  at  Dent's,  in  the  Strand),  will  see  that 
a  hammer  of  4  cwt.  falling  12  indies — ^nearly  eight  times 
Mr.  Loseby's  figures — was  the  least  that  I  contemfjiate^ 
in  designiAg  the  dock.  The  hammer  will  in  fkc^  be  con- 
siderably more  than  this,  as  the  bell  is  not  onlv  heavier, 
but  much  stronger  than  I  ventured  to  expect  three  years 
ago. 

I  have  been  wondering  what  could  suggest  to  Mr. 
Loseby  such  an  absurdity  as  the  striking  of  a  bell  of  16 
tons  with  a  hammer  of  120  lbs. ;  and  perhaps  this  is  the 
explanation :— It  does  appear,  from  the  parliamentary 
papers  he  refers  to,  that — ^not  before,  but — after  the  in- 
tended weight  of  the  bell  had  been  increased  from  ^t 
of  the  Oxford  bell  to  14  tons,  a  hammer  of  little  more 
than  Mr.  Loseby's  size  was  proposed,  in  that  veiy  pbm 
for  the  dock  which  his  fraternity,  the  Worshipful  Com- 
panv  of  Clockmakers,  memorialiaed  the  Commissioners 
of  Works  to  adopt,  and  to  resdnd  (if  they  could)  Mr. 
Dent's  contract  to  execute  my  plan.  It  is  only  charit- 
able to  suppose  that,  writing  with  an  imperfect  recollection 
of  the  papers,  and  animated  by  a  natural  and  amiable 
desire  to  pay  off  some  old  scores  respecting  his  chrono- 
meter grievances,  Mr.  Losebv  has,  with  a  curious  felidty 
of  blundering,  transferred  tne  folly  of  the  company  of 
dockmakers  to  my  account. 

£.  B.  DENISON. 


SiB,-*After  partly  divesting  Mr.  Denison's  letter,  pub« 
lished  in  the  JSuUder  of  Dec.  6,  of  the  peculiar  tone  and 
epithets  which  pei-vade  it,  the  matter  resolves  itself  into 
the  following : — 

First.  That  the  proportions  of  weight  and  fall  given 
in  my  communication,  viz.,  120  lbs.  for  the  hammer, 
and  6  inches  for  its  fall,  are  "  fabrications"  of  my  own, and 
not  to  be  found  in  the  parliamentary  papcp,  unless  I 
have,  as  Mr.  Denison  expresses  it,  *'  blunderingly  trans 
ferred  the  folly  of  the  company  of  docknudcera  to  his 
account."  Second.  That  in  designing  the  dock  he  made 
provision  for  its  having  to  lift  a  hammer  of  400  lbs.,  and 
give  it  a  fall  of  12  inches,  and  that  evidence  is  to  be  found 
of  his  having  long  contemplated  this  as  the  least  quan- 
tity of  work  which  the  clock  would  have  to  do,  and 
further,  that  now  the  bell  has  been  cast,  he  finds  even 
this  weight  and  fall  of  hammer  will  have  to  be  consider- 
ably increased. 

In  reply  to  the  first  part-,  I  have  to  state  that,  before 
writing  the  letter  to  which  Mr.  Denison  refers,  I  care- 
fully examined  all  the  published  parliamentary  returns 
to  the  House  of  Commons,  viz.,  No.  724,  Seasion  1847; 
No.  257,  Session  1848 ;  No.  500,  Ssssion  1852 ;  and  No. 
486,  Session  1855 ;  and  that  I  have  since  gone  diligently 
through  them  again,  and  the  result  is  that  I  have  not 
found  any  inaccuracy  or  error  whatever  in  my  former 
statement.  The  weight  of  120  lbs.  and  6  Inches  fall,  are 
neither  "  fabrications"  of  my  own,  nor  were  they  quoted 
according  to  Mr.  Denison's  other  suggestion,  from  the 
"  blundering  statementeof  the  company  of  dodonakers," 
but  were  taken  from  a  table  given  by  the  late  Mr.  Dent, 
at  page  56,  parliamentary  return,  No.  724  of  1847 ;  and, 
let  me  add,  that  I  purix>8ely  confined  myself  throughout 
the  letter  to  the  quantities  and  figures  given  by  Messrs. 
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Dent  and  Denieon  themselves,  thinking  that  the  latter 
gentleman  would  not  then  question  their  accuracy. 

In  reply  to  the  second  part,  I  have  to  observe  that  I 
can  find  no  mention  throughout  the  whole  of  the  returns, 
either  from  Mr.  Denison  or  any  one  else,  that  a  hammer 
of  400  lbs.  falling  12  inches  would  probably  be  required  for 
the  bell,  which  it  was  understood,  before  the  first  return 
was  published  in  1847,  was  to  weigh  from  14  to  16  tons. 
Neither  has  any  provision  been  made,  by  enlarging  the 
dock,  for  the  enormous,  and  still  accumulating,  increase 
of  work  which  Mr.  Denison,  in  order  to  get  his  bell  pur- 
chased by  the  government,  seems  now  disposed  to  tlu*ow 
Xn  it.  The  main  striking-wheel  remains  at  3  feet 
neter,  and  it  has  never  been  increased  beyond  this 
size  in  any  of  the  plans  of  Messrs.  Dent  and  Denison, 
from  the  date  of  the  first  return  in  1847,  to  the  last 
return  in  1855,  and  at  this  date  the  dock  had  been 
made. 

'  In  justice  to  the  late  Mr.  Vulliamy,  I  must  remark 
that  the  plan  for  the  dock  which  was  sent  in  by  him, 
and  which  Mr.  Denison  ridicules,  under  the  title  of  the 
fraternity  of  clock-makers'  plan,  as  being  too  small  for 
•the  purpose,  was  lai^ger  than  any  of  the  plans  proposed 
by  Messrs.  Dent  and  Denison,  as  the  diameter  of  Mr. 
Vulliamy's  main  striking-whed  was  3  feet  7  inches. 
Nor  is  this  the  only  advantage  in  durability  which  Mr. 
Vulliamy's  plan  exhibits  over  Mr.  Denison's,  for  it  had 
gun-metal  wheels  throughout,  whilst  the  wheels  in  the 
dock  that  has  been  made  are  all  of  cast-iron,  the 
commonest  and  cheapest  material  that  could  be  used; 
nor  is  this  all  for  which  the  public  have  to  thank  Mr. 
Denison,  Q.C.,  for  he  has  so  managed  matters  that  th^ 
government  will  have  to  pay  as  much  for  the  dock  as 
though  it  had  been  made  of  the  more  durable  and  costly 
material. 

In  oondusion,  I  again  set  forward  the  principal  questions 
to  be  kept  in  view : — 

1.  Wnatis  the  force  which  the  dock  now  made  is 
calculated  to  lift  ?  To  this,  I  reply,  that,  taking  into 
consideration  the  size  of  the  striking  part,  the  time  it 
should  last,  and  the  fact  of  the  wheels  being  composed 
of  cast-iron,  1201bs.  for  the  hammer  and  6  inches  for  its 
fall,  is  the  greatest  quantity  of  work  which  the  clock 
should  be  allowed  to  do. 

2.  What  is  the  force  which  a  good  bell  of  16  tons 
should  require  ?  To  this  I  reply  that,  taking  the  Oxford 
bell  as  the  standard,  which  weighs  152  cwt.,  and  is  struck 
by  a  hammer  of  54  lbs.,  falling  4}  inches,  and  consider- 
ing that  Mr.  Denison's  bell  was  to  have  been  much  superior 
to  the  average  quality,  a  hammer  of  120  lbs.  falling  6 
inches  ought  to  be  amply  sufficient  to  bring  out  the  tone. 

E.  T.  LOSEBY. 
London,  Deo.  10,  I8fi6. 


NOTICE  TO  MEMBERS. 

The  Labourers'  Friend  Society  has  placed  in  the  hands 
of  the  Secretary  of  the  Sodety  of  Arts,  100  copies  of  a 
Beport  by  their  Honorary  Architect,  H.  Roberts,  Esq., 
on  the  late  Brussels  Congress  for  the  Improvement  of  the 
Condition  of  the  Labouring  and  Indigent  Classes. 

Mr.  T.  Twining,  jun.,  has  deposited  a  limited  number 
of  copies  of  the  Catalogue  of  the  Brussels  Exhibition  of 
Domestic  Economy,  and  a  printed  list  of  books,  pam- 
phlets, and  other  documents  bearing  on  the  condition  of 
the  •working-classes,  which  have  been  presented  to  the 
Sodety  of  Arts,  and  are  arranged  for  reference  in  the 
Society's  Library. 

Copies  may  be  had  on  application  to  the  Secretary. 


BUILDING-TRADE  PATTERN-BOOKS. 
Snt, — Permit  me  to  call  the  attention  of  such  manu- 
facturers as  seek  to  bring  the  artides  they  produce  un- 


der the  notice  of  architects  and  others,  by  means  of 
illustrated  circulars  and  trade  lists,  to  the  waste  of  time, 
trouble,  and  therefore  money,  caused  by  the  inadequacy 
for  practical  purposes  of  the  information  they  generally 
supplv. 

Within  these  last  few  weeks  I  have  received,  as  have, 
no  doubt,  very  many  others,  io  my  profession,  some 
half-dozen  picture-books,  many  evidently  got  up  at  very 
considerable  cost,  and  evidencing  a  most  satisfiEUStor^' 
progress  in  design  and  technical  ingenuity. 

Of  this  half-dozen,  scarcely  one^  gives  any  notion, 
either  by  scale  or  figuring^,  of  the  size  and  substance  of 
the  objects  represented ;  prices  are  either  not  at  all  indi- 
cated, or,  if  indicated,  are  expressed  so  vaguely  as  to 
form  no  guide  whatever  to  the  real  cost  of  the  articles. 

What  an  architect  really  requires,  if  these  pattern* 
books  are  to  be  of  any  use  to  him»  are  the  following 
conditions : — 

1st.  Each  object  (if  in  the  least  degree  cemplicated)  to 
be  given  in  plan,  section  and  elevation. 

2nd.  Each  object  to  be  drawn  to  scale,  and  the  scale 
put  upon  each  plate. 

3rd.  Each  object  to  have  its  leading  dimensions  fi- 
gured as  well. 

4th.  The  best  mode  of  attachment  of  each  object  to 
adjoining  work  to  be  clearly  shown. 

5th.  Such  a  concise  description  of  each  object  to  be 
given,  as  to  enable  the  architect  to  define  the  same  in  his 
specification,  without  risk  of  confusion  or  mistake. 

6th.  The  price  of  each  object  complete,  as  engraved,  to 
be  marked  beneath  or  near  to  the  engraving ;  anv  sug- 
gested variations,  either  of  enrichment,  or  tending  to 
simplification,  to  be  also  priced;  and  attention  to  be 
drawn  to  probable  cost  of  fixing,  painting,  gilding,  or 
any  necessary  process  not  included  in  the  first  price 
quoted. 

Illustrated  price  lists  of  articles  for  the  use  of  all  per- 
sons connected  with  the  building  trades,  prepu«d  in  ac- 
cordance with  the  preceding  conditions,  b^Bome  most  va- 
luable sources  of  reference  to  professional  men ;  whereas, 
if  only  pretty  picture  books,  they  are  just  looked  over, 
thrown  on  one  side,  and  then  either  put  upon  the  book- 
shelves, perhaps  never  to  be  taken  down  again  for  years, 
or,  after  lying  about  for  a  week  or  two,  are  thrown  into 
the  waste-paper  basket,  as  of  no  use.  On  the  other  hand, 
in  an  architect's  ofiice,  a  well  arranged  pattern-book  is 
constantly  referred  to,  and  artides  are  drawn  and  speci- 
fied from  it,  of  course  to  the  benefit  of  the  manufacturer. 
If  an  architect  knows  that  Brown's  No.  3,  or  Jones's  24, 
or  Robinson's  102,  are  just  the  right  size  and  style  for 
Mr.  Smith's  house,  which  he  has  got  to  build*  and  will 
cost  such  an  amount  as  he  thinks  Mr.  Smith  can  afford  to 
pay,  he  at  once  determines  to  introduce  the  aforesaid 
numbers  8,  24,  or  102,  although,  very  possibly,  some 
other  manufacturer  may,  at  the  very  same  time,  be 
making  better  and  handsomer  articles  at  a  lower  price. 

Let  us  suppose  that,  seduced  by  a  pretty  picture-book,, 
without  scales  or  prices,  the  architect  is  tempted  to  write 
respecting  some  work  he  wants  done,  to  the  person  who 
sent  him  the  aforesaid  picture-book.  He  receives  a  reply, 
giving  him  the  particulars  the  pattern-book  ought  to 
have  supplied,  and  from  the  manufacturer's  note  he 
learns  that  the  article  he  supposed  to  be  about  4  feet  long 
is  6  feet  6  inches ;  and  that  what  he  expected  would  cost 
£5  will  cost  £7  10s.  He  then  writes  to  know  if  sise 
and  price  can  be  modified.  The  manufacturer  savs,  in 
return,  that  any  modification  can  be  made;  wiU  the 
architect  send  a  sketch  ?  The  architect  makes  his  sketch, 
and  the  manufacturer  finds  that  the  alteration,  although 
diminishing  the  quantity  of  material,  will,  through  the 
additional  labour,  cost  more  than  the  original  £7  lOs. 
The  architect  does  not  think  the  artide  worth  the 
money,  and,  in  his  dient's  interest,  dedines  to  purchase. 
Everyone  has  had  his  trouble  for  nothing,  and  dlseontent 
is,  of  course,  the  result.  If  even  the  artide  should  be 
procurable  at  the  architect's  price,  £5,  the  five  shillings 
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hiB  commiBnon  will  procure  him  in  return  for  his  own 
and  his  clerk's  time  wasted,  offers  no  vexy  great  pre- 
mium to  future  tiansactions  with  the  senderof  the  pretty 
hut  foolish  pictnre-hook. 

Pray,  heheve,  Sir,  that  I  am  drawing  no  fanciM 
picture,  hut  one  of  daily  occurrence.  M^  only  induce- 
ment to  sketch  it  has  heen  mv  sincere  helief  that,  in  the 
rapid  introduction  into  the  building  trade  of  imnrove- 
ments  in  the  quality  and  technical  treatment  of  old  and 
new  materials,  lies  the  secret  hope  we  can  have  of  an 
vddmate  escape  from  the  enfeebling  tradition  in  archi- 
tecture to  honourable  and  national  originality.  It  seems 
to  me  that  the  organ  of  the  Sodety  of  Arts,  which  does 
so  mnch  to  foster,  and,  indeed,  to  generate  all  such  im- 
provements, should  convey  this  hmt,  which  I  do  not 
think  it  will  prove  unprofitable  for  those  manufacturers 
whom  it  may  concern  to  attend  to. 

I  am,  &c., 

M.  DIGBY  WYATT. 
04,  Onilftud-street,  BoiMll-a^iiare. 

MEN  AND  MANUFACTURES. 

Sib, — ^A  friend  has  just  put  into  my  hand  your  number 
of  the  2lst  of  November,  containing  a  paper  on  this 
aabject,  bv  Mr.  W.  Bridges  Adams.  The  drift  of  it 
aeems  to  be,  that,  in  the  opinion  of  Mr.  Adams,  we 
ahould  do  well,  as  a  nation,  and  economically  speaking, 
to  transfer  our  cotton  manufacture  from  the  present 
cotton  districts  of  Lancashire  and  Lanarkshire  to  the 
Kerbudda  districts  in  India.  In  support  of  this  opinion, 
Mr.  Adams  makes  one  or  two  assertions  which,  to  me, 
are  somewhat  astonishing.  And,  as  I  am  tolerably  fa- 
miliar with  the  Lancashire  cotton  district,  and  have  for 
some  years  given  dose  attention  to  the  best  statistical  data 
mtherto  available,  touching  the  present  and  indicating 
the  proliable  future  condition  of  our  increasing  town- 

Otuation,  as  well  in  that  district  as  elsewhere,  and  I 
my  own  conclusions  widely  at  variance  on  some  ma- 
terial points  with  those  of  Mr.  Adams,  I  venture  to  ask 
of  that  gentleman,  through  you,  a  further  elucidation  of 
some  parts  of  his  argument. 

The  first  assertion  of  which  I  desire  to  see  some  proof 
IS  the  following: — '*  Lancashire  cannot  grow  men  and 
women,  for  if  she  ceased  to  import  them,  they  would 
disappear  in  a  few  generations,  i.s.,  men  and  women  fit 
ibr  cotton-working."  I  have  at  hand  the  returns  of  the 
pqpfulation  of  every  county  in  Great  Britain,  at  the  date 
of  each  of  the  six  censuses  taken  since  (and  including) 
1801.  If  Mr.  Adams  will  be  so  kind  as  to  point  out 
among  these  materials,  or  in  the  Irish  censuses,  such  as 
they  are,  taken  during  the  last  fift^  yeai<s,  or  in  the 
Beports  of  the  Emigration  Commissioners,  or,  in  short, 
in  any  public  documents  accessible  to  the  public,  the 
particular  returns,  or  other  evidence,  on  which  this  asser- 
tion is  based,  I  shall  feel,  and  be  ready  to  acknowledge, 
a  considerable  obligation. 

To  put  the  question  in  the  form  least  likely  to  be  mis- 
understood, I  would  suggest  that  it  be  assumed  that  the 
cotton  manufacture,  as  now  carried  on  in  Iiancashire, 
were  brought  to  a  stand-still,  not  to  increase  or  diminish, 
—and  that  Lancashire  were  called  upon,  with  its  present 
p<^ulation,  to  maintain  it  at  its  present  level  for  two  or 
three  generations,  without  importing  men  and  women. 
H^B  will  avoid  any  question  as  to  how  far  the  importa- 
tion hitherto  going  on  has  been  required  to  meet  the 
continuous  expansion  of  the  trade.  And  if  Mr.  Adams 
will  state  the  process  of  induction  by  which,  his  facts 
being  given,  he  elicited  from  them  the  conclusion  I 
dooM  the  veracity  of,  he  will  confer  an  additional 
obUgation. 

Having  hitherto  been  of  opinion  that  the  cost  of  capital 
and  of  iMxmr  were  both  lower  (aUowing  for  the  e^ctive 
value  of  Uie  labour)  in  Lancsjhire  than  in  anv  other 
oolton-manafacturing  district  out  of  Great  Britain,  I 
should  be  glad  to  learn  on  what  grounds  it  is  that  (look- 
ing at  the  effisetive  value  of  me  labour]  Mr.  Adams 


assumes  that  labour  applicable  to  the  manufacture,  as 
now  carried  on  in  Lancashire,  could  be  had  in  India  at 
one-fourth  of  the  cost  now  paid  in  Lancashire,  or  at  any 
cost  materially  less.  Also,  whether  Mr.  Adams  has 
considered  the  cost  of  the  capital,  fixed  and  fioatin^, 
requisite  for  investment  in  India,  to  carry  out  his 
scheme ;  and  if  so,  on  what  ground  he  assumes,  as  he 
appears  to  do,  that  here  there  would  be,  if  no  advantage 
in,  yet  no  obstacle  to,  the  change  he  proposes. 

I  do  not  overlook  the  prophetic  character  of  what  Mr. 
Adams  asserts  ;  and  I  am  quite  aware  that,  the  period  of 
fulfilment  being  unfixed,  1  may  have  taken  up,  as  of 
immediate  and  practical  interest,  what  was  not  so  in- 
tended. If  this  be  so,  a  word  from  Mr.  Adams  may  set 
me  right,  and  not  only  me,  but,  if  I  am  not  mistaken, 
many  others,  to  whom  everything  that  affects  the  present 
or  approaching  condition  of  this  great  branch  of  our  na- 
tional industry  has  a  deep  interest. 

1  am,  &c., 

J.  T.  DANSON. 

CamnUIe  Fum,  Banuton  BlrkenhMd. 


|r0m)>niii8  tt(  InstMims. 

Watebford. — At  the  Mechanics*  Institute,  on  Wed- 
nesday evening,  the  12th  inst.,  the  second  course  of  lec- 
tures was  commenced  by  George  Barker,  Esq.,  author  of 
"  The  White  Squall,"  "Mary  Blane,"  and  other  musical 
compositions,  who  appears  to  have  given  great  satisfac- 
tion to  a  large  audience. 


Brrsta*— At  page  57,  column  2,  line  1,  at  bottom,  sod  luie  3 
from  bottom,  for  " could " read  **shoo]d;''  and  line  6  from 
bottom,  for  throarii,"  retd  '*  though."  At  page  71,  oofamm  3, 
Uoe  24,  for  **  Miss,**  read  Mc 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mov.   Aotaartof,  T. 

Londoii  IiutitQtioii,  7.    Dr.  TTndalX,  **Oii  tbs  Katvre  and 

PbaaoneBa  of  lif ht." 
Tubs.  Rojal  IntUtation,  3.    Prafeaior  Euvdaj,  **  On  AttncUon.* 
Wao.  Londoii  Inf tltutlon,  3.    Profeaior  Bymer  Jonai, "  Oa  VIts- 

rU  mad  their  Inhabitaati.** 
Fai.     Arcfa»olQ|lealI]utt.,4. 


PATENT  LAW  AMENDMENT  ACT, 

irruOATiosrs  fob  patsstb  ahd  paononom  illowsd. 

{From  Gazette,  Deeewtber  19th,  1856.] 

Dmied  271ft  (Mober,  3S66. 

2618.  John  Fovdred,  ItUngton — ImpzoTcmeatt  In  lampa,  in  appa- 

ratVMa  ooaneoted  therewith,  and  In  nunaftetating  certain 

liquids  for  the  production  of  light.  (Piflly  aoonmuwoatlon.) 

Dated  22mdNo9emker9  IMS. 

2772.  William  Kemble  Hall,  Ixmdon— Improrementa  in  watiMnrTj 

ftnr  outting,  punching,  and  ihaping  metals. 
2779.  William   Edward  Newton,  66,  Chanoeiy-Jane— Certain  Im- 
proTementi  in  railway  carriage*.    (A  eommunleation.) 
Doled  2SM  NopembeTt  1866. 
2791.  John  Bond,  Bumlejr,  Lancaahire— Improrementa  in  machineiy 
Ibr  counting  and  indicating  the  number  of  rerolutionsper- 
Anaed  by  rollen  and  shafts. 

Dated  361*  November,  1866. 
2799.  John  Musgrare,  Jun.,  Globe  Iron  Works,  Bolton-le-Moow 
Improrements  in  the  construction  of  doth  beams  Ibr  beetles. 
Dated  38/ft  Noftember,  1»66. 
2814.  Peter  Walker,  Warrington—IniproTements  in  brewing,  and  In 

the  machinerj  or  apparatus  employed  therein, 
2816.  Camille  Auguste  Ti«ot,  39,  Boe  de  ITSchiquler,  Paris— Im- 
prorements in  the  production  of  motire  power,  and  in  ths 
apparatus  connected  therewith. 
2S18.  Joseph  M.  Saunders,  16,  Westmorland-street,  DnbUa— Im- 

pwrements  in  cooking  ranges. 
2832.  Michael  Allen,  39,  CaTcndisL-grove,  Wandswcrth-read— Im- 
pvorements  in  the  slide  ralres  of  steam  engines. 
Dated  29M  Noffembett  IMS. 
283i.  Charles  William  Siemens,  John-street,  AdelpU— Imprest* 
ments  In  fluid  meters. 
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2836.  William  Johnion,  41,  ILincoInVlnn'  fields— ImprOTementt  la 

projectUei.    (A  eammmdeatSon.) 
389B.  Laten  Clarke  Stoart,  New  Yort~-impn>»emenU  in  machlneiy 

for  redndng  flbrea  to  palp.    (A  communication.) 
3830.  Edwin  Senior  Atkinaon,  Knottinglej,  Torkibir&— An  appa- 

ratui  for    oondeniing  raponrt,  fumes,  gases,   and  smoke 

arising  fiiom  chemical  and  smelt  works. 
3833.  Ucbard  Banner,'l2,  Princes-street,  SpitaUleldf—ImproTemeiits 

in  stereoscopic  pictures. 

Dated  Itt  December,  1856. 

363ft.  Charles  Henry  Oilks,  Union-row,  Tower-hill— An  improved 
stand  for  umbrellas  for  railwaj  and  other  caztiages. 

3886.  John  Qedge,  4,  Wellington-street  South,  Strand— Improre- 
ments  in  lubricating  the  Journals  of  the  axles  of  railwaj  re- 
hicles  or  other  moving  parts  of  machinery.  (A  communica- 
tion.) 

3888.  John  Coope  Haddan,  Cannon-row,  Westminster— ImprOTcments 
in  pianofortes. 

3842.  George  Julius  Vertue,  Northam,  Southampton— An  improve- 
ment in  deodorising  sewage  waters  and  sewage  matter,  when 
lime  is  used. 

3844.  John  Carter  Ramsden,  Bradford,  Yorkshire— Improrementa 
in  apparatus  for  the  mechanism  of  looms  fbr  weaving  a  cer- 
tain class  of  plaids,  checks,  and  (kncj  woven  fl^rics. 

3846.  Hoel  Monnier,  Paris— Improvements  in  bridles  and  bits  for 
stopping  horses. 

Daitd  2md  December,  1856. 

3848.  Frederick  Cornwall,  Birmingham— Certain  improvements  in 
the  construction  of  fire-places  applicable  for  general  pur- 
poses, whereby  combustion  is  rendered  more  peri^t  and 
capable  of  regulation  or  oontroul,  smoke  thoroughly  con- 
sumed, and  the  draught  in  open  fire-places  much  increued. 

38S6.  Richard  Archibald  Brooroan,  166,  Fleet-street— Improvements 
in  pumps  and  in  pumping.    (  A  commuiUcation. ) 

3852.  Richard  Archibald  Brooman,  166,  fleet-street— A  chemical 
oomposition  or  agent  to  be  employed  in  the  dyeing  of  wools 
and  woollens.    (A  ooaunttnication.) 

3864*  Louis  Dominique  uirard,  Paris— Certain  improvements  in  hy- 
draulic turbines. 

3856.  James  Apperly,  Dudbridge,  Gloucestershire— An  Improved 
fisbric  applicable  to  the  mann(kotnre  of  food  cloths  or  aprons. 

3858.  Matthew  Townsend,  Leicester— Improvements  in  machinery 
for  the  manuAKsture  of  knitted  fisbsics. 

3860.  John  Hall  Brook  Thwaites,  Bristolr->An  improved  screw  bolt, 
or  listening,  fbr  ship  building  and  other  purposes. 

D«feif  Zrd  December,  1866. 
3863.  Pbllipp  Kurten,  Cologne,  Prussia— Improvements  in  the  manoR 

facture  of  mottled  soap  and  yellow  soap. 
3664.  Firederiok  Albert  Gatty,  Accrington— kaprovemeats  In  the 

construction  of  filters  or  drainers. 

3866.  Emory  Rider,  Cannon-street— Improvements  in  the  manulko- 

ture  or  treatment  of  ratta  percha,  being  improvements  upon 
the  invention  secured  to  me  by  Letters  Patent,  dated  the 
20th  day  of  July,  1852. 

3867.  Adam  Bullough  and  William  Bullough,  Blackburn— ImpMva- 

ments  in  looms. 

3868.  Henry  Genhart,  Ll^,  Belgium— Improvements  in  fire-arms 

and  ordnance,  and  of  the  cartridges  or  prqfeotiles  to  be  used 
therewith. 
3868.  Julien  Denis,  14,  Qneenhlthe— Improvements  in  apparatus  for 
corking  and  uncorking  bottles  without  leaving  any  air  be- 
tween the  Uquid  and  the  cork.    (A  communicadon.) 

3870.  Joseph  Deeley.lTile-end-road— Improvements  in  furnaces  fbr 

smelting  and  melUng. 

3871.  James   Kinder  Cheetham,  Rochdale,  Lancashire— Improve- 

ments in  the  application  of  photographic  lectures  to- metal 
and  other  sorfluMS,  and  in  rendering  the  same  applicable  as 
printing  surfkees. 

3872.  William  Edward  Newton,  66,  Chaneery-hme— Improved  pro- 

cesses for  ornamenting  metallic  snrfkces,  and  for  producing 
niftoes  In  iatagUo,  or  in  relief,  for  prinUng  purposes.  (A 
oomnunieation.) 

Dated  4tk  December,  1866. 
Alm6  Lecooq,  France— Improvements  in  favdraullc  engines. 
James  Apperly  and  WiUiam  Cliasold,  Dudbridge,  Gloucester- 

shire— Improved  machinery  for  preparing  fibrous  substances 

fbr  spinning. 
liOuis  Bayer,  Soho— An  Improved  stufllng  to  be  used  in  place 

of  hair  or  other  substances  in  which  such  articles  are  com- 

BMmly  employed. 
Imm  Livermore,  6,  Shrubland-grove  East,  Qneen's-road,  Dal- 

ston — An  improvement  in  waterproofing  paper. 
^5*"  Clarke  Stuart,  New  York— Improvements  In  diylng 

need  paper.    (A  communication.) 
Daniel  Barnard   and   David   Lichtenstadt,  29,  High-street, 

Whitechapel— Improvements  in  tannbig. 
John  Simon  Holland,  Woolwich— Improvements  In  the  manu- 
,»&!?"'•.?"'**»  ^'*  ^  ^^^^c**  *■  »PPlicable  to  other  purposes. 
William  Henson,  Buekingham-itreet,  Caledonian-road,  Isling- 
ton, and  Heniy  Palmer,  Newman-street,  Oxford-street— Im- 

provemeata  in  sewing  or  stitching  machines. 
AugusteEdonard  Loradouz  Bellford,  10,  Bedfbrd-street,  Strand 

---Improvements  hi  drying,  burning,  and  cooling  bricks, 

tiles,  and  other  ceramic  substances.    (A  ccmmunioation.) 
Louis  Joseph  n«dertc  Hargueritte,  Paris— Improvements  In 

tevating  materials  to  be  used  in  maaulkcturine  retorts, 

crucibles,  bricks,  and  other  kinds  of  earthenware. 


3873. 
3874. 


3875. 

3876. 
3877. 
3879. 
3880. 


3883. 
3883. 


2884.  David  Crawfbrd,01asgow— Improvements  in  wishing,  deansinff 
and  preparing  teztUe  fiftbrics  and  TTitwrials,  ** 

Dctedbik  December,  1866. 
2886.  Robert  Davison  aod  Joshua  Crowther,  Lansdowne  I^ctoiiss. 
Limerick— Improvements  in  machinery  for  winding  yamsm 
thread  on  bobbins  or  pirns  fixed  on  Indies  driven  bv  Mar 
or  oogKcd  wheels,  and  for  winding  weft,  fbr  either  hand  or 
power  looms. 

2886.  Heuiy  Moore,  New  Windsor,  Berks— A  boot  and  shoe  stud. 

2887.  William  Klcen,  Birmingham,  and?>anlel  Jones,  Liverpool— Aa 

Improvement  or  Improvements  in  photography. 

2888.  Thomas  Earp,  Newark— An  Improved  cutting  appaiattu  for 

reaping  and  mowing  machines. 

2889.  Alexander  Grant,  Clement^s-court— Improvements  In  diirti. 

(A  communication.) 

2890.  Lodewyk  Polak  Kerdyk,  Manchester-Certain  impravemonts 

in  machinery  or  apparatus  for  extracting  colouring  nrntUn 
to  be  emploiyed  for  the  purposes  of  dyeing,  or  fbr  o&er  aini- 
lar  processes. 

2891.  William  Clybum,  Lombard-street— Impr«v«d  madklnerv  fir 

making  butter. 

2892.  Heth  Ogdenaad  Henry  Hibbert,  Salftrd— Improvements  ap- 

plicable to  colliery  and  locomotive  engines  for  the  purpose 
of  arresting  or  retarding  their  motion  at  required  IntemOs, 
and  of  indicating  the  amount  of  work  done  In  relation  to  sodi 
intervals. 

Dated  6M  Decamber,  1866. 
William  Hooper  and  Joseph  Fry,  Mitcham,  Snrrey,  and  Georae 

Nasmytb,  Bucklesbury— Improvements  in  springs  for  tul- 

way  carriages,  and  for  other  purposes. 
William  Stettinius  Clarke,  133,  High  Holbom— Improvansnts 

in  combined  caldron  and  fttrnaoo  for  agrieiiltural  and  *^^^ 

purposes.    fA  conmiunication.) 
James  Perry,  Ballymcmey,  Antrim,  Ireland — Improvements  in 

the  treatment,  application,  and  use  of  w^w*Tf!  tar  for  the 

production  of  oleaj^ous  and  lubricating  matter  and  foel. 
John  Horace  Taylor,  Bunhill-row,  and  Philip  Marcus,  Well- 

•treet— An  improvement  in  Irons  fbrironlnr. 
Stephen  Randoll  Smith,  Briitol-«Impi«v«iients  In  aachon. 

Dated  Stk  December,  1866. 
Richard  Eaton,  2,  Sussex-terrace,  New-rtMd,  Battersea— An 

improvement  in  the  maauflu^ture  of  springs  when  India 

rubber  Is  used. 
James  Bertram,  Edteburgh— Improvements  la  steam  engines. 
Beiyamin  Carless,  Birmingham— An  Improved  bird  cage. 
Edward  Bnrwell,  Gainsborough,  Lincoln— An  improvement  in 

roasters  fbr  coffoe,  cocoa,  chicory,  and  sJmilnr  substances. 
Dated  9th  December,  1856. 
Joseph  Lillie,  Manchester,  and  Arthur  Dobeoa,  BeUhst^An- 

provements  In  machinery  or  apparatus  to  be  used  in  the  pro* 

cesses  of  drying  animal,  mineral,  and  vegetable  substances. 
Thomas  Vican,  sen.,  Thomas  Vicars,  Jun.,  Thomas  Ashmore, 

and  James  ^nolth,  Liverpool — Improvements  la  the  maan- 

Ihcture  of  biscuits,  losenges,  and  other  like  artidles  of  con- 
fectionery. 
John  Rawson,  Bury— Improvements  in  lubricators. 
John  Robinson  Scartlifl;  Wolverhampton — Improvements  in' 

apparatus  to  be  employed  as  an  alann  and  detector  in  esses 

of  burglary. 

William  Seggle  Carr,  New  York— Improvements  in  "water- 
closets. 

Hector  Mollet,  Newlay,  near  Leeds— An  improvement  in  fblUag 
woven  woollen  Ikbrics. 

John  Thomett,  Jan.,  New  Korth-road— Improvements  In  gas- 
burners. 


2893. 

2895. 

2897. 

2899. 
2901. 

2906. 


2907. 
2999. 
2911. 


2913. 
2915. 


2917. 
2919. 


2221. 
2988. 
2925. 


IKVBimOIV  WITH  C03IPLKTK  SPICinCATIOM  7IUEO. 

2933.  Louis  Vlgnat,  3,  Place  des  Victoires,  Paris— A  new  slide  beater 
with  one  or  more  shuttles  applicable  to  any  loom  whatever  ftxr 
weaving  all  kinds  of  tissne.— 1 1th  of  December,  1866. 
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774. 
441. 
443. 
445. 
453. 
456. 
462. 
465. 
470. 
471. 
472. 
476. 
479. 
481. 

499. 
611. 


December  19#jk. 

John  Macintosh. 

George  TiUett. 

Francis  Gybbon  Spilsbuiy. 

Theodore  Schwartx. 

James  Bullough. 

Michael  Thomas  Crofton. 

Ellas  Robison  Handoock. 

William  Valentine  MUler. 

James  Atkinson  Longildge. 

George  Riley. 

John  Miller. 

Charles  Mills. 

John  Saxby. 

Joseph  Harrison  and  Chria- 
topber  Gelderd. 

James  and  RicbardKenyon. 

William  I  i  udson  and  Chris- 
topher Catlow. 


1522. 
1526. 
1557. 

1556. 

1567. 
1673. 
1577. 
1685. 
1593. 
1607. 

1649. 
1679. 
1726. 
1740. 
2477. 


Bevan  George  Sloper. 
WUliam  McAdMn. 
Thomas    Emmanuel    Msr 

rais. 
John  Williamson  aad  J. 

Cochran  Steveason. 
Joseph  Browa. 
John  Henry  Johnson. 
Joseph  Adshead. 
Robert  MiU  ward. 
Henry  Smith. 
Robert     Martineaa      aad. 

Brooke  Smith. 
William  Pet  rie. 
Adolphus  Frederick  Q9AL. 
John  Edward  Hodges, 
bamnel  Fttdirtb  Berthlex. 
Alflrrd  Vincent  Newtoa. 
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December  lUk,  I  3029.  Alfred  Vlaeeat  Nawtoa. 

2939.  George  Andezsoa.  I  December  llUk. 

2943.  Isaac  James.  2937.  Joseph  Sharp  BaUcy. 


No.  216.  VoL  v.]        JOUKNAL  OP  THE  SOOIBTY  OP  ARTS.        [Jan.  2,  1857. 


Imimal  of  %  S^amti^  d  %xts. 


FRIDAY,  JANUARY  2,  1867. 


POSTAL  ARRANGEMENTS. 

The  PostmMter-Geiieral,  anxious  to  promote  rapidity 
and  oorrectneas  in  the  deliveiy  of  letters,  has,  for 
postal  purposes,  divided  London  and  its  environs  into  ten 
districts,  each  to  be  treated,  in  many  respects,  as  a  sepa- 
late  town ;  and,  to  render  this  arrangement  effectual,  he 
earnestly  requests  that  every  means  may  be  taken  by 
the  puhfic  for  causing  letters  to  be  directed  aeeording  to 
tht  diatirietfoT  which  they  an  wiended.  Initials  will  suf- 
fice. 

The  house  of  the  Society  of  Arts  being  situate  in 
the  West  Central  district,  letters  on  the  business  of 
the  Society  should  be  addressed  thus  :— 


Th$  Sureiary  of  the  Society  of  Arte, 

Adeljfhi, 

w.  a 


cr,  when  from  the  country  thus : — 


The  Secretary  of  the  Society  of  Arte^ 

Adelphi, 
London. 

w.  a 


The  Postmaster-General  suggests  other  means  of  in- 
ducing this  practice,  that,  when  convenient,  each  resident 
in  a  district  should  add  the  name  of  the  district,  or  the 
initials,  to  his  own  address  inside  his  letters  when  writing 
to  eorres^ndents,  and  on  his  address  card.  Also,  that 
if  in  business,  he  should  ^ve  the  name  of  the  district, 
or  the  initials,  in  the  heading  of  bills  or  invoices,  in  ad- 
vertisemento  or  placards,  and  on  any  article  of  manufac- 
ture which  mav  Dear  his  address. 

If  the  initial  letters  be  thus  regularly  appended,  the 
Department  will  be  able  te  assort,  with  facility  and  cor- 
rectness, the  country  letters,  according  to  their  respective 
districts,  before  they  reach  London  in  the  morning. 


MICROSCOPIC  OBJECTS. 

Messrs.  Parkes  and  Son,  5,  St.  Mary's-row,  BIrming. 
ham,  are  prepared  to  supply  microscopic  objects  suitable 
to  the  Society's  prize  microscope,  at  reduced  rates,  to 
members  of  the  Society,  and  to  institutions  and  Schools 
in  union,  forming  an  "  Educational  Series." 

The  following  preparations  have  just  been  completed, 
every  object  is  numbered  and  named,  and  a  descriptive 
etiay  accompanies  each  set : — 

*'  Class  A  "  is  an  introductoi^^  set,  consisting  of  24 
preparations  of  various  kinds,  neatly  fitted  in  a  leather 
ctse,  accompanied  hy  a  descriptive  essay,  entitled 
"  Microscopic  Revelations,"  lOs. 

"  Class  a "  consists  of  24  insect  preparations,  in  a 
leather  case,  accompanied  by  a  popular  description  of 
the  structure  of  injects,  forming  a  practical  introduction 
to  the  study  of  Entomolo^,  los. 

"  Class  C  "  contains  an  interesting  and  valuable  series 
of  35  vegetable  preparations,  in  a  leather  case,  iUustrat- 
iog  the  Microscopic  structure  of  plants,  each  object  being 
numbered  and  described,  so  as  to  form  a  practical  intro- 
duction to  the  study  of  Botauv,  £1. 

Other  series  will  probably  be  issued,  comprising  fossil 
infusoria  and  sponges,  anatomical  preparations,  iSustra- 
tlons  of  adulterations  in  articles  of  food  and  commerce, 
^.,  (be. 

Anatomical  injected  preparations  are  to  be  had  at  16s. 
I<r  dozen. 


Cheapl}r  mounted  objects  for  beginners,  suitable  for  the 
smaller  prize  microscopes,  are  supplied  at  Is.  per  dozen. 

A  discount  upon  these  prices  will  be  allowed  to  ISIembers 
of  the  Society,  and  to  Institutions  and  Schools  in  Union. 

Messrs.  Heylin,  of  28,  Paternoster-row,  have  been  ap- 
pointed Agents  in  Loudon  for  the  sale  of  these  articles. 


RATING  OF  INSTITUTIONS. 

The  following  letter  has  just  been  sent  to  all  the 
Literary  and  Scientific  Societies  and  Mechanics'  Institu- 
tions of  the  Kingdom,  so  far  as  they  are  known : — 

RATING  OF  LITERARY  AND  SCIENTIFIC  SOCIETIES 
AND  MECHANICS'  INSTITUTIONS. 

Society  for  the  Encouragement  of  ArUy  Manufactures, 
and  Commerce^  Adelpki^  London^  Dec.2\i^  185(>. 

Sib, — In  the  course  of  last  Seshiou  a  bill,  pl•e^lared 
under  the  direction  of  the  Society  of  Arts,  for  amending 
the  Act  6  and  7  Vict.,  c.  30,  to  exempt  from  local  rates 
Land  and  Buildings  occupied  by  Scientific  and  Literary 
Institutions,  was  brought  into  the  House  of  Commons  by 
Mr.  Ewart,  Mr.  Hutt,  and  Lord  Stanley,  Vice-Presidents 
of  this  Society.  The  bill,  having  in  the  face  of  a  strong 
opposition  passed  the  second  reading,  was  dropped,  owing 
to  the  late  period  of  the  Session. 

In  the  coming  Session  of  Parliament  this  bill  will  be 
reintroduced,  with  such  amendments  as  the  experience  of 
the  last  Session  and  the  suggestions  of  the  Institutions 
will  enable  the  Council  of  this  Society  to  supply. 

The  subject  having  for  some  time  been  under  the  con- 
sideration of  the  Council  of  this  Society,  the  following 
Minute  was  passed  at  a  meeting  of  that  body  held  on  the 
17th  inst.,  and  I  am  instnicteil  to  invite  your  attention 
to  it:— 

"  The  Council  having  taken  into  its  consideration  the 
present  unsatisfactory  position,  with  regard  to  tlie  rating 
of  Mechanics'  Institutions  and  other  like  public  bodies  en- 
gaged in  the  advancement  of  education,  as  also  the  present 
indefinite  state  of  the  law  as  enacted  in  the  6  and  7  Vict., 
cap.  36,  do  hereby  resolve  that  petitions  under  seal  from 
the  Corporation  of  this  Society,  shall  be  presented  to  both 
Houses  of  Parliament  early  in  the  ensuing  Session,  pray- 
ing that  Mechanics*  Institutions  and  other  like  public 
Societies  established  for  the  promotion  of  education  and 
the  advancement  of  knowledge,  shall  be  exempted  from 
the  payment  of  rates. 

"  That  to  enable  the  Society  to  present  a  strong  case 
for  the  favourable  consideration  of  the  Legislature,  it  is 
necessary  that  the  Council  should  be  in  a  position  to 
state  with  accuracy  the  names  of  all  the  Mechanics'  In- 
stitutions  and  other  like  Societies  now  in  operation,  the 
present  number  of  members  belonging  to  each,  the 
number  of  volumes  in  their  reading-rooms,  the  average 
number  of  lectures  annually  given,  whether  there  are 
classes  for  day  and  evening  instruction,  in  what  subjectf, 
and  the  average  number  of  pupils  attending  each  class." 

In  accordance  with  the  foregoing  Minute,  I  am  directed 
to  request  the  favour  of  your  furnishing  me  with  tlie  neces- 
sary particulars  (see  form  on  the  following  page),  to  enable 
this  Society  to  include  your  Institution  in  the  tabular  re- 
turns it  is  proposed  to  lay  before  Parliament,  and  to 
establish  a  general  system  of  imited  action,  with  a  view 
to  induce  the  Legislature  to  encourage  the  multiplication 
and  development  of  Institutions,  which,  rightly  conducted, 
tend  so  powerfully  to  amend  the  social  condition  of  the 
people. 

I  am  further  instructed  to  add  that,  should  3'ou  desire 
to  be  supplied  with  suitable  forms  of  petition  to  the 
Houses  of  Parliament,  to  be  uresented  by  those  members 
of  the  Legislature  who  are  locally  connected  with  your 
Institution  or  neighbourhood,  I  shall  transmit  the  same 
to  you  on  your  returning  to  me  the  annexed  form  duly 
filled  up.  I  am.  Sir,  vour  obedient  servant, 

P.  LE  NEVE  FOSTER,  Secretary. 

\*  Should  there  be  any  Institution  or  Scientific 
Society  in  your  neighbourhood  to  which  a  copy  of  this 
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circnlar  may  have  been  omitted  to  be  sent,  on  your  for- 
warding to  me  a  note  of  the  name  and  poet  town,  a  copy 
shall  be  transmitted. 


The  following  is  the  form  of  return  required,  and  if 
any  Institution  haa  not  received  a  copy,  it  will  be  supplied 
on  application : — 

(Betnrn  Paper.) 

Name  of  Institution  (In  ftall) 

Poet  town 


When  was  the  abore  Inttltntion  founded  f 

What  is  the  present  or  average  number 
of  piling  members  in  your  Institution  F 

What  is  the  number  of  rolumes  in  jour 
reading-room  or  librarj  f 

Are  lectures  given  in  jour  Institution  f 
If  so,  what  number  was  delivered  last  jear  f 

Are  there  daj  or  evening  classes  in  jour 
Institution  F    If  so,  in  what  subjects,  and 
what  is  the  avenge  number  of  persons  at- 
tending each  class  F 

What  is  the  average  annual  income  of 
your  Institution  r 

If  jour  building  rented,  or  is  it  the  pro- 
dertj  of  jour  Institution  f 

Are  there  anj  suggestions  which  jour 
Managers  would  desire  to  make  with  re- 
apect  to  the  provisions  which  should  be 
introduced  into  the  Bill  now  in  course  of 
preparation  bj  the  standing  Counsel  of  this 
Societj  ?    If  so,  please  to  transmit  them 
with  this  Ibrm. 

Do  jou  desire  draft  forms  of  petitions  to 
parliament  to  be  forwarded  to  jou  to  be 
presented  bj  jour  local  members  f 

This  form  is  requested  to  be  returned  not  later  than 
the  19th  of  January,  18o7. 


ECONOMIC  LIBRARY. 

It  is  desired  to  form,  in  the  Library  of  the  Society  of 
Arts,  a  special  collection  of  English  and  Foreign  publica- 
tions, relating  to  the  condition  of  the  Working  Classes, 
and  the  means  for  improving  it. 

This  collection  will  particularly  include  the  pro- 
gramme and  annual  reports  oi  the  various  Provident  and 
Benevolent  Institutions  in  Ihe  metropolis  and  the  pro- 
vinces, and  other  minor  publications,  which  are  fre- 
quently required  for  reference  by  persons  practically 
engaged  in  promoting  the  improvement  of  the  physical 
and  social  condition  of  the  people ;  but  which,  from  their 
inconspicuous  appearaqce,  are  not  generally  classed  among 
the  available  contents  of  a  public  librarv. 

As  the  plan  can  only  be  carried  out  to  full  advantage 
by  extensive  co-operation,  i)er8ons  who  can  supply  or 
obtain  through  their  friends  publications  or  documents 
of  the  nature  pointed  out  in  the  following  summary,  are 
invited  to  forward  them  to  the  Secretary. 
^  N.B.  The  following  indications  are  not  to  be  con- 
sidered as  exclusive.  Other  subjects  will  suggest  them- 
selves by  analogy. 

I.  Programmes,  Regulations,  Annual  Reports,  d^c, 
showing  the  organization  of,  and  results  obtained  by,  the 
various  Institutions  established  for  the  benefit  of  the 
Industrious  Classes,  such  as  Model  Dwellings,  Dormi- 
tories, Sailors*  and  Servante*  Homes,  Baths  and  Wash- 
houses.  Soup  Kitchens,  Working  Men's  Coffee  Rooms, 
Fcumeaux  JSconomi^uet,  Dispensanes,  Hospitals,  Asylums, 
Eleemosynary  Institutions,  Reformatories,  Schools  forthe 
Blind,  Deaf,  and  Dumb,  Orhehea,  or  Public  Nuraeries  and 
Infant  Schools,  Ragged  Schools,  Industrial  Schools, 
Evening  Classes,  Mechanics'  Institutions  of  every  kind. 
Village  Libraries,    Clothing  and  Provision  Societies,' 


Friendly  Societies  and  Benefit  Clubs,  Savings  Banks, 
Pawn  Houses  {Montt  dePUU),  Trades  Associations,  Land 
and  Building  Societies,  Allotment  Societies.  Societies  for 
the  Protection  and  Guidance  of  Emigrants,  Societies  for 
the  Patronage  of  Apprentices. 

As  it  is  the  evident  interest  of  the  foregoing  Institu- 
tions to  become  more  extensively  known,  it  is  hoped  that 
their  Secretaries  will  be  disposed  to  favour  the  Society  of 
Arts  with  their  respective  papers. 

II.  Publications  and  documents  relating  to  the  Do- 
mestic Economy  of  the  Working  Classes,  indndiog 
Building  Designs  and  Materials,  Fittings,  Fumitore 
and  Household  Utensils,  Clothing,  Food,  its  production, 
commercial  supply,  preparation,  adulteration,  &c.; 
Fuel,  and  other  aomestic  requisites. 

III.  Publications  and  documents  relating  to  various 
departments  of  Sanatory  Ekx>nomy,  such  as  Draioage, 
Sewerage,  Water  Supply,  Ventilation,  Removal  of 
Nuisances,  Prevention  of  Casualties  by  Inundations, 
Shipwreck,  Fire,  d^c. ;  Protection  against  the  effects  of 
Hot,  Cold,  Dry,  Damp,  or  changeable  Climates ;  Pre- 
vention or  Relief  of  the  Accidents,  Injuries,  and  Diseases 
which  attach  to  many  handicraft  occupations;  Oiganiza- 
tion  of  Medical  Assistance. 

IV.  Essays  and  other  Publications  relating  to  the 
Social  Condition  of  the  Industrious  Classes ;  the  relations 
of  Employers  and  the  Employed;  the  Organization  of 
Labour,  (fee. 

V.  Acts  of  Parliament,  Official  Reports,  Statistical 
Returns,  d^c,  bearing  on  the  before-mentioned  subjects. 

VI.  Manuals  and  Hand-books  for  Special  Classes  or 
Trades. 

VII.  Publications  describing  or  illustrating  the  condi- 
tion of  the  Working  Classes  in  the  Colonies  or  in  Foreign 
Countries. 

VIII.  Periodicals  intended  for  the  use  of  the  Work- 
ing Population  or  their  friends. 

Further  indications  will  be  found  in  a  printed  list  of 
papers  already  presented  to  the  Society  of  Arts,  of  which 
copies  may  be  nad  on  application  to  the  Secretary. 

In  absence  of  the  publications  themselves,  particulars  of 
them,  and  of  the  address  where  they  may  be  obtained, 
will  be  thankfully  received. 

It  is  contemplated  to  form  a  classified  list  of  all  that 
has  appeared  in  print  within  these  last  five  or  six  years, 
of  a  nature  to  interest  the  friends  of  the  Working  Classes, 
and  to  continue  this  catalogue  from  year  to  year. 

It  was  agreed  at  the  International  Congress  lately 
held  at  Brussels,  that  each  country  should  forward  sudi 
a  list  once  or  twice  a  year  to  a  Central  Committee  at 
that  place,  in  order  that  the  whole  might  be  published  as 
an  International  Bulletin. 

The  Right  Hon.  W.  Cowper,  M.P.,  President  of  the 
Board  of  Health,  and  Mr.  T.  Twining,  jun.,  one  of  the 
Vice-Presidents  of  the  Society  of  Arts,  were  requested 
to  undertake  the  correspondence  with  the  Central  Com- 
mittee on  behalf  of  England,  and  they  will  gladly  avail 
themselves  of  the  assistance  of  persons  taking  a  special 
interest  in  any  department  of  Social  Economy  or  Prac- 
tical Benevolence. 

A  list  of  French  publications,  which  may  prove  vain- 
able  to  the  friends  of  the  working  classes  in  this  country, 
has  been  published  in  the  Annalei  de  ia  Charity,  and  may 
be  referred  to  in  the  Society's  Collection. 


UNITED  ASSOCIATION   OF  SCHOOLMASTERS. 

The  Third  Annual  Meeting  of  this  body  was  held 
in  the  room  of  the  Society  of  Arts,  by  permission  of 
the  Council. 

The  Rev.  Dr.  BqoTH,  F.R.S.,  Treasurer  of  the  Society 
of  Arts,  delivered  the  inaugural  address,  which  was  as 
follows : — 

On  the  invitation  of  your  president  and  committee, 
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now  two  tuooenive  ;fearB  oonveved  to  me,  I  appear  here 
before  you  this  evening  to  handle  questions  of  the  highest 
interest  to  all  classes,  but  in  an  especial  manner  sndi  to 
you.  I  will  not  enter  into  details  of  school  management, 
or  argue  questions  of  ichool  discipline,  matters  in  which 
1  should  hardly  venture  to  advise  yon,  much  less  presume 
to  dictate  to  you.  I  will  rather  use  the  short  time  placed 
at  my  disposal  to  enlarge  upon  topics  of  more  general 
interest  and  more  pressing  importance. 

I  may,  however,  be  permitted  to  make  this  one  obser- 
vation— ^that  it  should  be  your  object  to  implant  princi- 
ples, and  not  to  follow  the  example  of  those  who  waste 
their  nupils'  time  over  mere  matters  of  detail.  How 
often  do  we  see  boys'  minds  loaded  with  drv  statistical 
facts,  and  tabular  results,  which  are  but  of  little  value, 
unless  strictly  accuiate,  which  can  never  long  be  retained 
so,  and  which  always  can  be  had  in  some  handy  book  of 
reference  when  required.  A  lad  might  as  well  be  set  to 
get  hf  heart  a  table  of  logarithms,  as  some  of  the 
statistical  information  he  is  required  to  commit  to  me- 
mory. When  one  has  mastered  the  few  broad  principles 
which  constitute  the  foundations  of  a  science,  he  will  be 
in  a  position,  if  he  has  but  energy  and  perseverance,  to 
build  up^  so  to  speak,  with  his  own  hands  the  edifice  it- 
self, instead  of  looking  on  with  the  vague  notions  of  a 
spectator,  and  seeing  the  work  done  by  others.  Bules 
are  but  the  last  results  of  a  profound  knowledge  of  the 
principles,  whether  of  a  langulige  or  a  science.  To  start 
with  conunitting  rules  to  memory,  instead  of  developing 
principles  by  the  understanding,  is  to  invert  the  order  of 
nature,  who  first  teaches  the  language  by  the  ear,  or  in- 
forms us  through  the  senses  of  those  common  facts,  in 
the  sagacious  appreciation  of  whose  value  every  experi- 
mentdu  science  has  more  or  less  originated.  ^Thus  the 
greatest  linguists,  such  as  Murray,  Magliabechi,  first 
learned  a  lanRuagje  by  nature's  process,  and  then  eiduced 
its  rules.  Qalvani,  or  rather  Volta,  developed  the  laws 
of  that  mysterious  science,  galvanism,  setting  out  from  a 
fact,  which,  or  some  one  cognate  to  it,  must  have  been 
observed  before.  The  electric  telegraph  owes  its  inven- 
tion to  an  observation  made  by  (Ersted,  the  Swede — ^but 
1  stop  short— I  might  occupy  the  whole  of  my  time  in 
illustrations  of  this  kind. 

It  has  often  been  objected  to  the  friends  of  education 
and  prt^reas  in  our  own  time  that  they  do  not  retain 
that  traditional  reverence  for  antiquity,  ihat  veneration 
for  ffreat  names,  which  distinguished  the  promoters  of 
intellectual  advancement  at  the  birth  of  modem  civil- 
isation, that  we  no  longer  feel  that  exclusive  admira- 
tion for  the  literature  and  science  of  Greece  and  Rome, 
which,  three  centuries  ago,  was  a  marked  characteristic 
of  everyone  who  professeid  to  cultivate  either  literature 
or  science.  Now,  this  veneration  for  ancient  wisdom  is 
founded  on  an  erroneous  comparison.  The  young  natu- 
rally confide  in  the  experience  and  knowledge  of  tne  old; 
and' as  the  old  have  preeceded  them  in  point  of  time,  we 
are  led  by  the  seeming  analogy  to  look  upon  the  early 
period  of  the  world  as  its  old  age  instead  of  its  youth. 
Lord  Bacon,  in  his  *'  Advancement  of  Learning,"  says, 
*'  Certainly,  our  times  are  the  ancient  times  when  the 
world  is  now  ancient,  and  not  those  which  we  count 
ancient,  ordiM  retroffrado,  by  a  computation  backward 
from  our  own  times."  Again,  an  exaggerated  admira- 
tion of  antiquity,  and  a  sort  of  loujp^g  regret  for  times 
passed  away,  are  by  no  means  hopeuQ  signs  of  a  nresent 
ne^thy  progress.-  It  has  sometimes  been  remarked  of 
those  who  have  descended  from  a  long  line  of  ancestors, 
and  dc$[enerated  in  the  descent,  that  they  were  satisfied 
to  place  their  claims  to  consideration,  not  on  the  srounds 
of  personal  merit,  but  on  the  greatness  of  those  who  have 
gone  before  them.  The  same  is  as  true  of  nations  as  of 
mdividnals.  Mitford,  in  his  "  History  of  Gi*eeoe,"  if  I 
riffhUy  recollect,  somewhere  observes,  that  Diodorusand 
I^tarch,  by  their  extiavagant  euloj^ies  on  the  extinct 
republics  apd  legendary  heroes  of  antiquity,  tried  to  con- 
sole themaelYee  for  the  degeneracy  of  the  times  in  which  | 


they  wrote;  that  by  their  enthusiastic  admiration  of 
forms  of  government  that  had  been  abolished,  they  in* 
directly  censured  the  enormities  of  the  grinding  despot* 
isms  under  which  they  scarcely  could  call  even  tneir 
lives  their  own,  and  that  the  tone  in  which  they  lauded 
the  liberties  they  had  lost  was  the  surest  index  of  the 
slavery  under  which  they  groaned.  The  same  tone  of 
saddened  retrospection  pervades  the  fine  preface  of  Livy^ 
immortal  history. 

But,  independently  of  these  considerations,  there  is  a 
legitimate  cause  for  this  admiration  of  antiquity,  and 
you  will  bear  with  me  while  I  develop   it  at  some 
length.     Let  us  in  imagination  so  bacx  to  the  year 
1500  of  our  era,  or  thereabouts;  let  us  suppose  a  man 
somewhere  in  the  South  of  Europe,  or  on  the  coast  of 
Western  Asia,  within  si^ht  of  that  purple  sea,  beyond 
whose  sunny  diores  civilisation  had  never  yet  been  able 
to  advance.    Let  us  i^irther  suppose  him  to  be  pro- 
foundly versed  in  all  human  learning,  and  acquainted 
with  every  cardinal  event  in  man's  history.    What,  let 
me  ask,  are  the  refiections  that  would  naturally  arise  in 
the  mind  of  so  accomplished  and  philosophical  a  spec- 
tator taking  a  comprehensive  view  of  the  annals  of 
mankind,  and  of  the  progress  of  civilisation,  from  its 
earliest  recorded  dawn  down  to  his  own  time  ?  He  would 
have  seen  all  human  knowledge  either  absolutely  station- 
ary or  actually  retrograding.  He  would  have  seen  that 
the  science  of  nis  own  day  had  not  made  a  single  step  in 
advance  during  the  long  period  of  1,700  years,  from  the 
state  it  was  left  in  by  Archimedes  and  Euclid  and  Apo- 
loniuB ;  that  the  science  of  medicine  had  dwindled  down 
into  a  mere  empirical  art  since  the  days  of  Hippocrates 
and  Galen ;  that  there  was  no  body  of  laws  worthy  of  the 
name  but  the  Boman  code ;  that  alchemy  flourished,  for 
chemistry  was  not  yet;  that  astrology  had  displaced 
the  little  astronomy  that  was  known ;  that  there  was  ab- 
solutely no  such  thing  as  physical  science;  that  the 
multitudinous  facts  of  natural  history  had  yet  to  be 
observed  and  noted.    That  in  poetry,  oratory,  architec- 
ture, and  the  kindred  arts  of  painting  and  sculpture,  the 
ancients  transcended  rivalry  proven  successful  imitation. 
In  short,  that  the  whole  sum  of  human  knowledge,  scant 
as  it  was,  had  continued  absolutely  without  sensible  aug- 
mentation during  18  long  centuries  of  man's  eventml 
history.    That  the  acutest  wits  and  the  most  subtle  in- 
tellects, were  forced  to  move  round  and  round  in  the  same 
dull  circle,  and  thresh  the  straw  that  had  been  threshed 
a  thousand  times  before.    That  the  profoundest  genius 
failed  to  make  even  the  shallowest  discovery  either  in  art 
or  science ;  that  the  most  learned  men  occupied  them- 
selves century  after  century  in  piling  up  pyramids  of 
commentaries  on  those  wondrous  men,  Hatoand  Aristotle, 
who,  like  the  Pillars  of  Hercules  in  the  old  mythology, 
separated  the  clear,  the  definite,  the  settled,  and  the 
known,  from  the  dark,  the  vague,  the  boundless,  and  the 
obscure.    When,  moreover,  our  supposed  inquirer,  con* 
tinning  his  survey,  would  have  learned  that  whole  regions 
of  the  earth's  suriace  were  passing  clean  out  of  the  know- 
ledge of  civilized  man ;  that  the  ideas  which  learned 
professors   and   adventurous   travellers   formed   about 
countries  not  far  remote,  were  vague  and  contradictory ; 
that  less  was  known  four  centuries  a^o  about  the  geo- 
graphy of  the  world  than  in  the  time  of  Herodotus, 
Strabo,  Ptolemy,  or  even  Agatharchides ;  ^t  many 
inventions  and  curious  processes  in  the  arts  had  actually 
perished,  and  which  have  never  to  this  day  been  redis- 
covered.    When,  moreover,  looking  to  the  political 
aspect  of  the  world,  he  would  have  seen  the  very  fairest 
and  most  hallowed  regions  of  the  earth's  surface  overrun 
by  the  wild  fanatics  of  Arabia,  and  trodden  down  by  the 
barbarian  hordes  of  Turkistan,  who,  with  wide  unbroken 
front,  were  advancing  like  the  ocean  tide  rushing  up  the 
narrow  estuary,  to  overwhelm,  in  one  undistiuffuiuiing 
flood,  all  that  had  remained  of  Uie  ancient  civiasation : 
and  when,  lastly,  it  is  recollected  that  to  such  an  ideal 
spectator,  contemplating  the  history  of  man's  progress 
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upon  earth,  that  great  reDOvating  institution,  the  Church, 
would  have  presented  herself,  not  as  the  living  breathing 
incarnation  of  the  Gospel,  giving  health  and  vigour  to 
tlie  worn  out  and  used  up  nations  of  antiquity,  but,  like 
Niobe  of  old,  petrified  into  stone,  and  become  herself  a 
huge  stumbling-block  in  the  way  of  progress — a  rock  of 
offence  to  those  who  saw  not  that  her  corruptions  and 
errors  were  in  some  measure  at  least  due  to  the  trying 
times  through  which  she  had  to  pass. 

From  sudi  a  retrospect  of  the  past,  one  could  scarcely 
draw,  with  regard  to  the  future,  other  than  the  most  de- 
sponding conjectures.  Men  could  scarcely  foresee  that 
as  the  night  is  darkest  before  the  dawn,  so  out  of  this 
dense  moral  night  and  darkness  of  the  human  under- 
standing a  new  order  of  things  was  soon  to  arise, 
and  the  light  of  a  higher  and  better  civilisation  to 
gladden  our  humanity.  It  is  no  wonder  tliat  men,  look- 
ing bade  through  the  long  vista  of  time,  and  seeing  that 
all  that  was  worth  preserving  in  literature,  art,  and 
Bcienci^ — whether  it  be  poetry,  omtory,  or  the  drama — 
whether  it  be  architecture,  sculpture,  or  painting,  was  the 
creation  of  comparatively  a  small  number  of  gifted  men, 
and  the  birth  of  a  few  remote  centuries,  it  is  no  wonder, 
I  repeat,  that  men  in  those  days  had  come  to  the  con- 
viction that  nearly  every  thing  that  could  be  known  was 
already  known,  in  fact  the^r  nad  a  BP^ud  name  for  it. 
They  called  it  the  "  omne  scibile.*'  They  called  it  not 
<«  omne  scitum,"  but  "  omne  scibile,"  not  merely  every 
thing  that  was  known,  but  that  could  be  known.  It  is 
not  strange  that  for  those  who  had  at  once  touched  the 
limits^  and  reached  the  veiy  outer  vei^e  of  human  know- 
ledge, a  feeling  of  admiration  apparently  akin  to  hero- 
wor^ip,  should  have  been  felt,  as  being  the  greatest 
benefactors  of  mankind. 

Let  us  now  shift  our  standing  point  to  the  present  time, 
and  view  the  wonderM  change  produced  in  the  aspect 
of  human  advancement.  I  will  not  dwell  upon  the  mul- 
titudinous discoveries  in  natural  knowledge,  the  glory 
of  our  age,  because  they  are  familiar  to  most  of  you,  but 
I  wiU  take  the  science  of  pure  space  or  geometry  as  an 
example  of  this  progress,  and  the  rather  as  this  science  is 
the  creation  of  the  pure  intellect  depending  neither  on 
e;Lperiment  nor  observation,  the  great  instruments  of 
modem  discovery.  Within  the  last  forty  years  mathe- 
matical science  has  received  a  far  greater  development 
than  in  the  entire  period  that  intervened  between 
Archimedes  and  Newton.  Such  has  been  the  fertility  of 
methods  of  research  recently  invented,  that  while  for- 
merly the  discovery  of  a  new  theorem  was  enough  to 
render  a  man's  name  illustrious,  now  they  may  as  easily 
be  found,  and  with  as  little  trouble,  as  nuggets  of  gold 
on  the  other  side  of  the  globe.  It  is  not,  therefore, 
strange  that  amidst  the  crowd  and  brilliancy  of  modem 
discoveries,  those  which  have  been  so  long  before  the 
world  should  somewhat  pale  their  brightness. 

Before  I  pass  from  the  consideration  of  this,  the  second 
birth  of  human  knowledge,  far  more  prolific  than  the 
first,  there  is  a  remark  I  would  desire  to  make,  and  it  is 
one  of  great  interest.  It  is  this,  that  all  our  disco- 
veries, wherever  made,  in  whatever  art  or  science,  all 
tend  to  the  advantage  of  the  masses,  as  contrasted  with 
the  sreat  ones  of  the  earth.  Books,  that  once  were  in  the 
handB  of  nobles  and  prelates  only,  sometimes  worth  even 
a  king's  ransom,  are  now,  thanks  to  the  art  of  printing, 
within  the  reach  of  the  poorest  of  the  community.  Li- 
braries existed  before  the  days  of  Caxton — the  newspaper 
and  the  reading-room  are  of  a  subsequent  date.  Again, 
consider  how  much  human  labour  has  been  relieved  bv  the 
application  of  gunpowder  in  great  engineering  and  mining 
operations.  Who  shall  compute  the  amount  of  human 
toil  which  a  knowled^  of  the  power  of  this  agent  would 
have  saved  in  the  pi^i°£»  ^P  of  the  Pyramids  of  Egypt, 
in  excavating  the  Temples  of  EUora,  or  in  cutting  out 
the  Sculptured  Shrines  of  Elephanta  ?  How  much  suf- 
fering of  the  masses  would  a  little  of  this  chemical  science 
bave  averted  in  the  building  of  the  Roman  aqueducts, 


which  a  scientific  appreciation  of  the  simplest  law  of  the 
equilibrium  of  fluids,  now  known  to  every  schoolboy, 
would  have  shown  to  be  superfluous.    Need  I  do  more 
than  allude  to  steam,  or  to  the  steam-engine — that  great 
modem  Cyclops — or  to  the  improvement  and  cheapening 
of  iron,  that  most  valuable  of  all  the  metals,  or  to  the 
innumerable  inventions  in  machinery,  bearing  on  the 
cheap  manufacture  of  textile  fabrics,  or  to  the  applica- 
tion of  mechanics  and  chemistry  to  agriculture  ?    Only 
consider  the  facilities  afforded  to  the  poor  man  of  con- 
veying his  labom*,  his  only  capital,  to  the  uttermost 
parts  of  the  earth  by  steam  navigation  and  railway  loco- 
motion.   The  great  in  every  age  could  travel  luxuriouslv 
if  not  expeditiously,  but  now  the  artisan  can  travel  with 
as  much  personal  comfort  as  the  gentleman  could  30 
years  ago.    Suetonius,  speaking  of  Augustus,  hays,  **  He 
was  borne  along  by  slaves,  and  the  gentle  motion  allowed 
him  to  read,  write,  and  employ  himself  as  in  his  cabinet. 
Though  Tivoli  is  only  16  miles  from  the  city,  he  was 
always  two  nights  on  the  road."    Well,  then,  to  bear 
out  my  argument,  there  is  gas  more  brilliant  than  wax- 
Ught  and  cheaper  than  the  tallow  dip.    Electroplating 
and  photography  brine  the  finest  mcxlels  and  the  most 
tmthful  landscapes  within  the  reach,  if  not  of  the  labourer, 
at  least  of  the  mechanic.    While,  on  the  other  hand,  but 
little  advancement  is  to  be  found  in  those  things  which 
minister  exdusively  to  the  luxury  of  the  rich.    Marble 
must  still,  as  two  thousand  years  ago,  be  the  material 
which,  BO  to  speak,  encrusts  the  breathing  statue.    Oil 
and  canvass  still  'supply  the  material  elements  of  our 
finest  painting.    Pearls  have  not  diminished  in  value 
or  improved  m  lustre  since  Cleopatra  dissolved  them  in 
the  wme-cups  of  her  guests  to  show  the  extravagance  of 
her  magnificence.    Science  has  revealed  to  us  the  analysis 
of  the  diamond,  but  ai\  has  not  yet  discovered  the  syn- 
thesis of  this  precious  bauble.    So  that  the  raby  and  the 
diamond,  the  sapphire  and  the  emerald,  still  continue  as 
imtractable  and  as  unchanged,  as  brilliant  and  as  costly, 
as  when  they  constituted,  m  the  vision  of  St.  John,  the 
foundations  of  that  new  and  holy  city  which  had  no  need 
of  sun  or  moon,  and  neither  light  nor  temple  werethere. 
This  is,  indeed,  a  very  remarkable  and  striking  cha» 
racteristic  of  nearly  all  our  great  modern  discoveries, 
that  they  tend  to  create  or  to  cheapen,  if  already  in  ex-* 
istence,  those  things  which  improve  the  condition  or  tend 
to  promote  the  welfare  of  the  masses  of  mankind.  Other 
discoveries,  too,  tend  in  the  same  direction.  It  is  only  a 
few  days  ago  that  in  this  room  the  intrepid  and  inde- 
fatigable explorer,  Dr.  Livingston,  gave  us  an  account  of 
regions  never  hitherto  trodden  by  European  foot.    He 
has  opened  up  to  us  the  only  terra  incognita  which  re- 
mained on  the  surface  of  the  globe,  if  we  except  some 
portions  in  the  interior  of  Australia,  which  are  even  now, 
while  I  speak,  opening  up  their  arid  steppes  and  barren 
plains  to  British  science,  energy,  and  enterprise.    And 
nere  let  me  further   strengthen  my  argument  by  re- 
ferring to  the  mighty  influences  which  at  this  very  time 
are  being  inaugurated  by  the  operation  of  that  mysteri- 
ous agent  of  civilisation,'  the  electric  telegraph.      Is  not 
tmth  strange,  stranger  than  fiction,  when  we  are  told 
that  in  this  room  we  may  have  inteUigence  in  a  shorter 
interval  of  time  from  Constantinople  or  the  Pyramids 
than  from  Primrose-hill.    Why,  the  electric  telegraph 
endows  mankind  with  a  sixth  sense,  and  the  fable  of 
Lynoeus  becomes  a  tame  and  vapid  story.     Let  me  add 
further  yet,  that  foci  of  the  language  in  which  I  now 
address  3'ou  are  being  established  all  over  the  globe, 
whence  in  ages  yet  to  come  will  radiate  the  language  of 
Shakspere  and  Milton,  of  Newton  and  Bacon,  of  Butler 
and  Locke,  and  above  all,  the  pure  well  of  English  un- 
defiled,  our  standard  translation  of   the  Bible.    The 
whole  vast  continent  of  North  America,  with  the  ditef 
islands  of  the  Carib  Sea,  speaks  the  English  tongue.    In 
South  Africa  it  is  heard.    Livingston  has  carried  it  into 
the  remotest  recesses  of  that  least-known  of  continents. 
In  the  vast  regions  of  India  it  U  the  dominant  language 
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from  Gape  Ckmiorin  to  Cashmere;  the  vast  continent | 
of  Austndia  speaks  no  other;  it  resounds  alonff  the 
coMts  of  China,  and  like  a  watchword  echoes  from  island 
to  island  in  the  great  South  Sea. 

Surely  the  cumulative  force  of  all  these  arguments 
and  considerations  which  I  have  placed  before  you  give 
irresistible  weight  to  this  conclusion,  and  I  cannot  ex- 
preas  it  so  happily  as  in  the  words  of  the  Boyal  President 
of  the  Society  in  whose  house  we  are  met  this  evening, 
who,  in  his  address  at  the  Mansion-house  to  the  mayors 
of  the  principal  towns  of  the  United  Kingdom,  is  re- 
ported to  have  said ; — "  Nobody,  however,  who  has  paid 
any  attention  to  the  peculiar  features  of  our  present  era 
will  doubt  for  a  moment  that  we  are  living  at  a  period 
of  most  wonderful  transition,  which  tends  rapidly  to 
accomplish  that  great  end  to  which  indeed  all  history 
points ;  the  realisation  of  the  unity  of  mankind!  Not  a 
unity  which  breaks  down  the  limits,  and  levels  the  pecu- 
liar characteristics  of  the  different  nations  of  the  earth, 
but  rather  a  unity,  the  result  and  product  of  those  very 
national  varieties  and  antagonistic  qualities.  The  dis- 
tances which  separated  the  different  nations  and  parts  of 
the  globe  are  rapidly  vanishing  before  the  achievements 
of  modem  invention,  and  we  can  traverse  them  with  in- 
credible ease ;  the  languages  of  all  nations  are  known, 
and  their  acquirement  placed  within  the  reach  of  every- 
body ;  thought  is  communicated  with  the  rapidity  and 
even  by  the  power  of  lightning." 

In  direct  antagonism  to  this  pervading  principle  of 
modern  discovery — ^the  benefit  of  the  masses— *to  which 
1  have  just  now  directed  your  attention,  is  a  custom 
which  has  grown  up  quite  recently,  and  which  would 
not  have  become  a  custom  had  the  practice  not  been 
abetted  by  wealthy  amateurs  and  selfish  collectors.  It  is 
the  most  signal  instance  of  modem  Vandalism  on  record, 
and  deserving  of  your  deepest  reprobation.  I  refer  to 
the  barbarous  practice  of  pUte-destroying  to  enhance  the 
value  of  the  impressions  already  taken.  The  wealthy 
collector  is  not  satisfied  with  his  proof  impression  of  a 
plate  before  letters,  unless  he  is  assured  that  his  poorer 
neighbour  shall  never  enjoy  even  a  ten  thousandth  im- 
preasioa  of  it.  No  humble  Englishman  is  to  be  per- 
mitted to  point  out  to  his  eager  children  how  here  an 
midu  fell  on  the  plain  of  £ilaklava,  or  how  there  a 
brother  died  for  England  on  the  heights  of  Inkerman, 
lest  forsooth  some  retired  pawnbroker  should  be  shocked 
with  tlie  intelligence  that  some  mechanic  or  other  low 
person  in  the  village  had  an  engraving  pinned  up  against 
the  wall,  just  the  very  ditto  of  the  one  in  the  gilt  frame 
hung  up  in  the  drawing-room.  Now,  what  should  we  say 
if  a  few  wealUiy  book  collectors  had  proposed  to  enter  into 
an  M^reement  with  our  illustrious  historian  that  no  second 
edition  of  his  great  work  should  be  published,  and  only 
a  limited  number  of  the  first,  so  that  Macaulay's 
'*  History  of  England  "  might  be  shown  to  the  curious 
behind  a  soeen  or  in  a  glass  case  ?  Such  a  proposal  would 
kindie  an  universal  indignation,  yet  how  aoes  it  differ  in 
principle  from  the  case  of  Vandalism  I  have  brought 
under  your  notice  ?  Of  the  genuine  aristocracy  of  this 
country,  I  will  say  this,  they  exhibit  but  little  of  that 
contemptible  feeling.  Their  ^lleries  are  thrown  open 
to  or  are  accessible  to  the  public.  They  freely  lend  their 
most  valuable  pictures  for  exhibitions,  as  Just  now  at 
Manchester.  They  allow  them  willingly  to  be  copied. 
How  often  do  we  see  a  like  churlish  feelmg  exemplified, 
when  some  old  casUe  or  baronial  mansion,  approached 
through  huge  branching  oaks,  those  grand  old  trees, 
through  shady  dells  and  living  walls  of  verdure,  passes 
into  the  hands  of  some  retired  stockbroker  or  other 
millionaire?  The  crumbling  fence  or  ragged  hedge, 
which  beyond  man's  memory  let  the  poor  wayfarer,  or 
the  tired  traveller,  or  the  sketching  tourist,  contemplate 
God's  beauties  in  the  calm  and  quiet  scene  spread  out 
before  him,  soon  gives  place  to  the  smug  brick  wall, 
brisding  with  broken  glass,  and  threatening  notices  to 
all  wo«uid-be  trespaners. 


In  the  observations  I  have  the  privilege  to  addran  to 
you  from  this  place,  I  may  be  permitted  to  assume  that 
you  are  the  representives,  at  least  for  the  present,  of  that 
numerous,  useful,  and  important  body,  the  educators  of 
the  youth  of  England.  What  this  countrv  shidl  be 
some  20  or  30  years  hence,  you  have  no  small  influence 
in  determining.  You  are  the  connecting  link  between 
the  present  and  the  future.  On  a  recent  occasion  I  en- 
deavoured to  show,  what  may  have  seemed  strange  to 
some,  that  learning  the  elements  of  knowledge  depends 
rather  on  the  morel  than  on  the  intellectual  nature  of 
man — that  it  is  rather  a  Question  of  onergj^,  of  persever- 
ance, of  determined  will,  than  of  fine  intellect  or  of 
original  genius.  It  is  told  of  some  old  Greek  philoso- 
pher— I  forget  just  now  of  whom — that  when  he  was 
asked  what  was  the  best  education  Ufr  boys,  replied, 
'*  That  which  will  best  fit  them  t» discharge  their  duties 
as  men."  This  is  a  great  trath  which  ought  never  to 
be  lost  sight  of.  When  this  is  practically  forgotten,  you 
ignore  the  very  essence  of  education,  which  is  to 
"  educe,"  to  "  ^w  out "  the  faculties,  as  it  were,  for 
future  use,  and  to  "  instract,"  that  is,  to  ftimish  the 
faculties  so  drawn  out  with  available  and  useful  know- 
ledge. Remember,  you  are  educating  boys,  who,  when 
they  leave  you,  are  not  to  become  pleaders  in  the  law 
courts  of  ancient  Athens,  or  candidates  for  office  in  the 
Foram  of  republican  Rome.  No :  but  it  may  be  their 
lot  in  far  distant  regions  of  the  globe,  in  the  face  of 
difiiculties  and  dangers,  under  trials  and  temptations,  to 
uphold  the  ^peat  name  of  their  native  countiy — ^to  show 
that  as  she  is  first  in  amis,  she  is  second  to  none  in  arts 
— that  while  they  carry  with  them  the  instmments  of 
civilisation,  and  the  truths  of  science  beyond  the  reach 
of  barbarous  tribes  to  understand,  or  if  understood,  to 
appreciate,  they  have  not  left  behind  them  those  qualities 
of  justice,  fair  dealing,  integrity  and  tmth,  which  are 
instinctively  patent  to  the  whole  human  race.  "One 
touch  of  nature  makes  the  whole  world  kin." 

To  you  a  great  trust  is  confided.  On  the  character  of 
a  lad  which  has  received  its  impress  from  you,  may  some 
few  yean  hence  depend  the  weal  or  woe  of  thousands. 
The  boy  who  on  one  of  your  forms  has  leamed  to  rule 
himself,  may  undergo  that  discipline  which  will  qualify 
him  to  govem  a  subject  nation.  This  is  no  impossible 
contingency,  when  vou  consider  that  the  whole  of  the 
civil  appointments,  hitherto  in  the  gift  of  the  Blast  India 
Company,  have  been  by  Act  of  Parliament  thrown  open 
to  the  widest  and  most  unreserved  competition.  £iear 
in  mind  that  you  are  not  educating  Italians  or  Poles, 
men  whose  education  would  have  little  influence  either 
for  good  or  evil  beyond  themselves;  but  you  are  training 
up  the  great  pioneera  of  civilisation,  t^e  men  to  whom 
under  ^evidence  it  may  be  given  to  realise  the  com- 
munity of  nations. 

A^in,  if  you  consider  education  with  reference  to  its 
bearings  on  the  welfare  of  our  own  country  and  tiie 
security  of  its  institutions,  you  cannot  but  agree  with  me 
that  the  stability  of  everything  we  hold  dear  is  based  on 
the  intelligent  loyalty  of  our  people,  as  this  latter  alone 
depends  on  their  right  education.  What  the  people  of 
this  countrv  will  to  be  done,  be  it  for  good  or  evil,  must 
be  done.  Need  I  refer  to  the  Reform  Bill,  or  to  the  re- 
peal of  the  com  laws,  or  to  the  Russian  war,  all  of  whidi 
were  carried  through  by  the  people  themselves  in  despite 
of  the  most  strenuous  opposition.  Louis  XIV.  used  to 
say,  *'  I  am  the  State."  The  middle  classes  now  with 
much  greater  trath  nuiy  say,  "  We  are  the  State,"  for 
when  united  on  any  question  that  question  must  be  car- 
ried. They  are,  therefore,  the  depositaries  of  that 
despotic,  absolute,  irresponsible  power  which  in  every 
independent  state  must  of  necessity  exist  somewhere. 
Now,  is  it  not  a  matter  of  the  vury  highest  importance 
that  these  classes  should  be  instmcted  in  their  duties, 
that  they  should  be  taught  how  freedom,  as  it  is  the 
birthright  of  every  Saxon,  so  is  it  in  our  day  the  exdu- 
I  sive  possession  of  Englishmeu  and  their  descendants. 
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They  should  learn  how  other  natioDs,  too,  onoe  were  free, 
but  lost  their  freedom,  because  they  abused  it,  and  did 
not  know  how  to  enjoy  it.  They  mould  be  shown  how 
much  wiser  and  safer  is  it  to  repair  and  restore  than  to 
pull  down  and  demolish.  They  should  be  made  to  im- 
derstand  how  a  state  of  progress,  how  the  condition  of 
development  is  just  as  natural  to  the  growth  of  society  as 
it  is  to  any  other  growth,  whether  animal  or  vegetable ; 
how  internal  change  may  be  consistent  with  tne  most 
perfect  Mcurity,  and  promote  the  wdfkre  of  its  members, 
just  aa  the  oscillations  of  the  ocean,  while  they  do  not 
affect  its  mean  stability,  are  the  condition  of  life  for  all 
within  its  bosom.  Teaching  these  principles  of  political 
action,  you  will  breathe  life  into  them  by  showing  how 
they  flow  from  the  letter  and  the  snirit  of  that  Great 
Charter  of  human  freedom,  wrestea  from  no  earthly 
prince,  but  the  free  gift  of  the  Eternal  King ;  you  know 
now  he,  who  was  himself  a  Roman  citizen,  disdained  not 
to  acknowledge  as  a  brother  Onesimus  the  slave. 

I  have  now  endeavoured  to  prove  the  importance  of 
education,  whether  we  look  abroad  or  at  home,  whether 
we  regard  it  as  the  true  safeguard  of  our  political  and 
religious  liberties,  or  as  the  means  of  making  known  to 
the  many  those  truths  brought  to  light  by  the  unwearied 
labours  of  the  profoundest  intellects  among  men.    It  is 
a  signal  test  of  the  reality  and  rapidity  of  our  progress, 
and  the  remark  is  due  to  Dugald  Stewart,  that  **  the 
discoveries  which  in  one  age  were  confined  to  the  studi- 
ous and  enlightened  few,  become  in  the  next  Uie  estab- 
lished creed  of  the  learned,  and  in  the  third  form  part  of 
the  elementary  principles  of  education.    Among  those 
who  enjoy  the  advantages  of  early  instruction,  some  of 
the  most  remote  and  wonderful  conclusions  of  human 
reason  are  even  in  infancy  as  completely  familiarised  to 
the  mind  as  the  most  obvious  phenomena  which  the  ma- 
terial world  exhibits  to  their  senses."    It  is,  therefore, 
your  duty  to  cultivate  by  every  means  in  your  power 
that  love  of  knowledge,  which  is  inherent  in  the  human 
breast,  though  but  too  often  dulled  by  the  allurements  of 
pleasure  and  indolence ;   you  must,  therefore,  rouse  a 
spirit  of  perseverance,  energy,  and  self-reliance  to  come 
to  your  aid.    To  encourage  the  development  of  these 
moral  qualities  I  know  no  means  so  effectual  as  competi- 
tive examination,  now  become  so  general,  and  now  being 
carried  into  effect  by  the  Society  of  Arts,  for  the  benefit 
of  the  large  number  of  Mechanics'  Institutions  and  schools 
in  union  with  it.    I  need  not  here  enter  into  the  details 
of  this  plan,  which  must  be  familiar  to  most  of  you,  and 
is  accessible  to  all.    It  was  only  this  morning  I  read  a 
review  in  the  Timet  of  Mr.  Meadows's  work  on  China. 
That  gentleman,  whom  the  reviewer  admits  to  be  quali- 
fied above  all  his  predecessors  to  pronounce  a  just  opinion 
on  China,  asserts  it  as  his  conviction  that  the  staoility , 
peace,  and  prosperity  of  that  immense  region,  with  its 
300  millions  of  inhabitants,  is  due  to  the  system  of  com- 
petitive examinations.     Mr.  Meadows  inaintains  that 
"  in  every  case  the  institution  of  public  service  exami- 
nations, which  have  long  been  strictly  competitive,  is 
the  cause  of  the  continued  duration  of  the  Chinese  nation ; 
It  is  that  which  preserves  the  other  causes  and  gives  efii- 
cacy  to  their  operation.    By  it  all  parents  tmoughout 
the  country  who  can  compass  the  means  are  induced  to 
im})art  to  their  sons  an  intimate  knowledge  of  the  lite- 
rature which  contains  the  three  doctrines  above  cited, 
together  vnih  many  others  conducive  to  a  high  mental 
cultivation.    By  it  all  the  ability  of  the  country  is  en- 
listed on  the  side  of  tliat  government  which  takes  care 
to  preser\'c  its  purity.    By  it,  with  its  impartiality,  the 
poorest  man  in  the  country  is  constrained  to  say  that,  if 
nis  lot  in  life  is  a  low  one,  it  is  so  in  virtue  of  the  "  will 
ofHeaven,"  and  that  no  unjust  barriers  created  by  his 
fellow-men  prevent  him  from  elevating  himself.     In 
consequence  of  its  neglect  or  corruption,  if  prolonged, 
the  able  men  of  the  country  are  spurred  by  their  natural 
and  honourable  ambition  to  the  overthrow  of  the — in 
tbeireyes,  and  in  the  eyes  of  the  satfoiH-guilty  rulers. 


A  new  dynasty  is  then  established,  which  oonsoLidAtes 
its  power  by  x^storing  the  institution  in  integrity  and 
puiity ;  and  all  the  legislative  and  executive  powers  are 
again  placed  in  the  hands  of  the  Heen-nang,  the  wise 
and  able,  who— the  aVeat  men  being  always  the  bertr- 
mle  the  counlry,  rot  oily  with  great  soundness  of  ludg- 
ment,  but  with  much  of  that  •  rightcouaness  and  bene- 
volence' which  is  dictated  as  well  by  their  own  moral 
nature  as  by  the  old  and  venerated  rules  of  national 
polity.  Then  follows  one  of  those  long  penods  which 
are  marked  in  Chinese  history  by  the  reign  of  Jostioe, 
peace,  content,  cheerful  industry,  and  genoml  prosperity, 
and  a  gloriocs  sDcoession  of  which  has  made  the  Chime 
people  not  only  tiie  oldest,  but  so  vastly  the  largest  of 

all  the  nal'o  is."  ,  .    *•        au  * 

To  be  sure,  it  is  often  objected  to  exammationa  that 
they  encomge  cram;  that  ren  who  are  actually  far 
superior  to  others  seem  at  an  examination  to  be  as  mt^ 
i  iferior  to  them,  owing  to  timidity,  nervousness,  and 
wan.  of  pnsceice  of  mmd;  and,  moreover,  that  proved 
intellectual  excellenoe  is  no  guarantee  for  moral  worth. 
Now.  ?et  us  see  what  vitality  there  is  in  each  of  ttieae 
objectiors.  Whatever  force  there  may  be  in  the  objro- 
tion  against  ciam,  as  derived  from  the  practice  ^  the 
Universities,  it  cannot  affect  the  examinations  of  the 
Society  of  Arts.  What  is  the  wcepted  meaning  of  thj 
word  ciam  ?  "V^  hy  cram  means  this :— Wlwm  a  Itolted 
number  of  examiners,  whose  habits  are  indolent,  and 
whose  knowledge  is  stationary,  contmue  fw  ywB,  off 
and  on,  to  exanune  in  the  same  subjects,  a  sort  of  famUy 
likeness  is  found  to  grow  up  in  their  qaf^^^nV'tliil' 
discovered  that  the  examiners  have  favourite  text  books 
—that  they  have  a  fancy  for  a  certain  point  of  vicf— 
that  they  are  great  sticklers  forcertain  forms  of  notation, 
which  very  few  care  about  but  themselves,  ttot  they 
liave  pet  questions  as  posers— that  some  are  found  to  dia- 
like  finery  in  dress,  or  vice  vertd.  Now  acute  men. 
taking  advantage  of  these  peculiaritiesand  idiosyncimcies, 
make  themselves  acquainted  with  the grpovesin  which 
the  examiners  run ;  they  map  out  the  field  of  subjects 
intersected  by  these  educational  railroads,  and  they  seU 
the  information  thus  Uboriously  acquired  to  those  who 
will  pay  them  for  it.  I  have  heard  of  one  gentlCTwrn  of 
this  much  maligned  occupation  ^^o  applied  the  doctone 
of  chances  and  the  theory  of  probabilities  with  much 
show  of  mathematical  reasoning  and  manipulation  of 
x*e  and  p'a  to  prove  that  if  Mr.  A.  examined,  the  odds 
were  fifty  to  one  he  would  ask  a  particuUr  questionabout 
the  binomial  theorem,  and  thirty  to  one  that,  if  Mr.  U. 
exsmined,  he  would  ask  a  pet  question  of  nis  <)wn  in 
logarithms.  But  who  would  take  the  trouble  to  trace  the 
bias  of  an  examiner  of  the  Society  of  Arts,  or  who  is 
there  to  pay  for  such  a  detective-like  prooeedi^?  But 
it  has  been  said,  men  who  are  well  up  in  eahyscU  oftra 
pass  a  poor  examination  in  them,  and  are  out-stripped 
by  othewwhose  knowledge  in  the  same  subjects  is  of  a 
very  meagre  kind.  But  is  not  one  of  the  prmcipal 
objects  of  the  examination-scheme  to  bring  «it— not 
merely  the  acquisitions  madc^to  test  not  alone  the  mtel- 
lectual  capacity— but  presence  of  mind,  coolness,  sagacity, 
and  quickness  in  seizing  the  point  of  the  question  put  by 
the  examiner.  These  moral  qualities,  at  least  as  regards 
the  business  of  life,  are  not  inferior  in  ^ue  to  intel- 
lectual power.  And,  with  regard  to  the  Ust  objection,  it 
seems  to  be  founded  on  some  kind  of  a  vague  notion  of 
distributive  justice,  that  if  one  man  is  endowed  witn 
high  intellectual  qualities,  it  is  only  fair  that  his  neig- 
bour,  who  is  confessedly  an  intensely  stupid  man.  should 
get  all  the  moral  ones.  We  might  just  as  wdl  angue 
that  a  man  of  genius  must  be  of  diminutive  «<jt^^* 
mean  presence,  or  of  feeble  constitution.  '>'»*J5® 
Almighty  does  not  dispense  the  gifts  of  mind  w  "J^y 
by  measure ;  more  frequently  the  rule  seems  to  be  that 
to  him  that  hath  shall  be  given  more  abundantiy.  This 
plea,  then,  for  the  higher  moral  constlt«tion  of  the 
stupid  falls  to  the  ground.  ign<Hed  as  it  is  by  all  «- 
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perienoe.  It  would  be  veiy  strange  were  it  otherwise, 
for,  M  the  Council  of  the  Society  of  Arts  very  justly  ob- 
serve in  the  notice  of  their  Public  Registry :  "  a  young 
man  who  most  necessarily  have  devoted  to  study  a  large 
portion  of  the  time  at  his  disposal,  often  very  scant,  can 
scarcely  have  had  much  leisure  for  idle  pursuits  or  vicious 
indulgences." 

Having  at  considerable  length  brought  under  your 
notice  the  advantages  of  education,  I  now  come  to  the 
question,  how  may  education  most  effectually  be  pro- 
moted?   And  on  this  question  we  shall  find  as  many 
varieties  of  opinion  as  there  are  different  shades  of  the 
same  colour.    One  man  is  for  the  laities  faxrt^  the  let 
alone  princi^e ;  another  says,  let  the  State  take  the  whole 
matter  into  its  own  hands,  let  it  catch  the  truants,  shut 
them  up  between  four  walls,  and  pour  learning  like  physic 
down  their  throats.  One  man  says,  let  us  have  a  national 
tax  for  education.    Oh,  no,  says  a  second,  I  am  for  a 
local  rate.    I  am  opposed  to  both  your  plans,  cries  a 
third ;  I  am  all  for  voluntary  contributions.    Away  with 
centnlisation,  exclaims  one  man ;  it  is  Prussian  and  des- 
potic.   Down  with  local  management,  cries  his  adver- 
sary; it  is  corrupt,  and  fattens  nests  of  Jobbers.  One  man 
diouts  for  secular  instruction,  another  will  have  nothing 
but  purely  reli^ous  teaching ;  while  a  third  would  at- 
tempt to  combine  them  both.    One  man  admits  Dissen- 
ters openly  to  church  schools;  another  would  let  them  in 
by  the  back  door ;  while  a  third  would  exclude  them  al- 
together.   Bo  on  I  might  continue  to  raise  a  saddened 
smile,  or  provoke  indignant  laughter.    Now,  then,  as 
there  are  so  many  opinions  on  this  well-ventilated,  cer- 
tainly not  winnowed  question,  for  it  contains  plenty  of 
chafi,  I  cannot  much  be  blamed  if  I,  too,  like  Diogenes, 
proceed  to  roll  my  tub.    Well,  then,  my  view  is  this. 
We  shall  never  radically  improve  education  until  we 
create  a  demand  for  it.  I  am  convinced  that  the  relation 
of  supply  to  demand  holds  as  strictly  in  this  case  as  in 
that  of  iron  or  coal.     This  is  the  great  principle  to 
establish.      Once  let  it  be  widely  known  and  clearly 
understood  that  a  new  order  of  things  has  arisen — ^that, 
however  it  may  have  been  heretofore,  men  will  be  pro- 
moted for  their  industry  and  talent,  instead  of  by  per- 
sonal favour,  or  through  family  influence.    Do  this, 
and  Immediately  two  distinct  consequences  will  fol- 
low.     You  will   have  employments    more   economi- 
cally, because  better,  filled  than   formerly;    but  far 
more  than  this  will  be  the  result.    Education  will  receive 
an  impetus  which  could  be  given  it  in  no  other  way.    I 
have  no  doubt  whatever  on  my  mind  that  within  the 
last  two  yeara  the  government  has  done  far  more  to  pro- 
mote^ and  improve  the  education  of  the  middle  classes 
of  this  conn^',  and  to  stimulate  their  energies  by  throw- 
ing open  the  appointments  in  the  civil  service  of  the  East 
India  Company  to  uni'estricted  competition,  and  by  estab- 
lishing examinations  for  official  situations,  than  if  they 
had  founded  fifty  colleges  in  different  parts  of   the 
country,  and  endowed  600  professorships  in  them.    The 
means  of  knowledge  and  the  facilities  for  learning  are 
not  difficult  to  obtain  in  this  countiy.    Everybody  you 
meet  is  willing  to  give  the  struggling  student  a  helping 
hand.    "What  we  lack  is  the  strong  proiielling  motive  to 
indefktigable  effort.    Make  education  a  necessary  of  life, 
and  not  merely  a  luxury,  and  depend  upon  it  men  will 
procure  it,  come  by  it  how  they  may.    Create  the  de- 
mand, and  the  supply  is  sure  to  follow.    Whether  Eng- 
land shall  elevate  the  tone  of  its  education  or  raise  the 
standard  of  its  instruction,  is  not  a  question  for  a  govern- 
ment to  decide.    It  does  not  depend  on  the  Lords,  it  does 
not  test  with  the  Commons ;  it  is  a  question  entirely 
within  the  control  of  the  people  themselves.    Let  the 
employers  of  labour  promote  only  the  educated  and  the 
industrious,  and  an  ample  supply  of  the  educated  and 
industrious  will  be  forthcoming.    Let  them  do  this  and 
then  ui^  the  government  to  fbllow  their  example.  What 
can  be  mora  hypocritical  or  contemptible  than  for  a  man 
tomake  a  speecn,  a  flaming  speech,  pefhaps,  on  the  plat-. 


form  at  some  education  meeting,  abuse  tiie  goverfament, 
censure  the  Committee  of  Council,  hold  up  the  finger  of 
warning  to  the  Church,  and  then  go  home  and  bestow 
any  bit  of  patronage  or  office  in  his  gift  on  the  idle  or 
worthless,  on  the  mere  ground  of  interest  or  acquaintance? 

My  arguments  do  not  touch  the  case  of  the  very  poor, 
for  whom  the  ^blic  is  quite  as  much  bound,  under  a 
common  sense  view  of  the  case,  to  provide  common  learn* 
ing,  as  it  is  to  find  common  food  or  common  dothin^. 
If  we  admit  the  truth  of  principles  long  acted  upon  m 
this  country,  the  question  of  public  education  needs  no 
discussion  to  enaUe  us  to  find  its  true  solution.  Soine 
people  talk  a  great  deal  about  the  state— they  are  afhtid 
of  the  power  of  the  state,  they  dzead  the  influence  of  the 
state,  tney  warn  their  neighboura  against  the  encroach- 
ing despotism  of  the  state.  I  believe  the  old  Whig  for- 
mula is  gone  somewhat  out  of  fashion,  "  The  power  of 
the  crown  has  increased,  is  increasing,  and  ought  to  be 
diminished."  Now,  people  who  speak  of  the  state  in  this 
wa^  seem  to  talk  as  if  the  state  were  some  foreign  mys- 
terious power,  incessantly  striving  to  bring  us  all  under 
its  yoke — some  foreisn  despotism,  whose  insidious  en- 
croachments on  our  liMrties  we  ought  ever  to  be  on  the 
watch  against.  Apprehenri(ms  such  as  these  mapr  have 
been  very  natural  and  well-founded  in  the  reigns  of 
Charles  1.  or  James  II.,  but  now  they  are  wholly  ground- 
less. So  true  it  is  that  words  and  names-«-mere  sounds- 
are  indestructible,  while  the  solid  material— ^things  they 
represent — ^have  ages  ago  passed  away.  Where  is  the 
cross  at  Charing?  or  the  knights  templars  of  the  Tem- 
ple ?  or  the  convent  which  stood  in  Covent-garden  ? 
What  is  the  state  ?  The  state  is  the  government.  What 
is  the  government?  The  creature  of  the  House  of 
Commons.  What  is  the  House  of  Commons?  The 
creation  of  the  people.  Thus  the  voice  of  the  state  is 
the  intensified  voice  of  the  people.  We  have  no  govern- 
ment in  the  proper  sense  of  the  word ;  that  is,  a  body 
which  originates  measures  on  its  own  responsibility  and 
is  prepared  to  stand  or  fall  by  these  measures.  We  have 
anadministrationpreparedtoembodv  intolaws  the  dearly- 
expressed  will  of  the  people.  Therefore,  measures  must  be 
ventilated,  as  the  phrase  goes,  l)efoi*e  they  can  with  any 
prospect  of  success  be  introduced  into  the  House  of 
Commons,  and  there  they  must  pass  through  many 
stages  of  probation  and  trial  before  they  are  finally 
taken  up  by  the  government  of  the  day  and  enshrined 
in  the  statute  book.  Hence  in  this  countiy  the  necessity 
for  agitation  and  the  use  of  discussion.  But  I  will  not 
pursue  this  subject  further. 

I  will  conclude  these  lengthened  observations  by  show- 
inff  how  this  question  of  supply  and  demand  in  education 
affects  the  social  standing  of  the  educator.  Now  the 
value  of  the  article  in  which  the  teacher  deals,  and  the 
estimation  in  which  he  is  hdd,  will  in  a  great  measure 
determine  his  social  standing.  Where  education  is  but 
lightly  valued,  its  professors  are  but  little  esteemed. 
Where,  as  in  the  Universities,  instruction  in  certain 
branches  of  knowledge  may  lead  to  honour  or  to  sodal 
position,  the  teacher  there  may  take  a  higher  grade. 
Accordingly,  we  find  that  divinity,  law,  and  medicine 
are  called  specially  the  learned  professions,  because  the 
subjects  about  which  they  are  occupied  are  some  of  the 
highest  and  most  important  which  concern  man  dtherin 
his  fhture  or  his  present  state.  Consequently,  wherever 
education  his  highly  valued,  the  office  of  the  educator 
stands  high.  In  ignorant  and  barbarous  communities 
he  is  either  not  found  at  all,  or  he  is  placed  vety  near  the 
bottom  of  the  sodal  scale.  In  anaent  Greece,  where 
philosophy  was  the  highest  and  noblest  subiwt  of  human 
thought,  statesmen  and  generals  were  its  lecturers.  In 
ancient  Home,  where  philosophy  was  despised,  its  teachers 
were  slaves.  The  condusion  I  come  to,  therefore,  is  this, 
that  the  social  standing  of  the  teacher  can  only  be  ad- 
vanced by  enhancing  tne  value  of  the  artide  he  trades 
in.  When  pupik  shall  flock  in  crowds  after  the  teacher 
of  knowledge,  praying  for  admiflion  to  his  lectuvs,  he 
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will  take  a  very  difierent  position  from  that  he  now  fills. 
At  present  Mr.  Squeers  is  only  too  often  the  type  of  the 
schoolmaster  in  remote  districts,  and  this  brings  me  back 
again,  by  another  train  of  thought,  to  the  principle  I  set 
oat  with — ^that  it  is  only  by  some  sach  testing  of  results 
as  I  advocate  that  the  honourable  profession  of  teacher 
can  be  purged  of  such  men.  The  state  cannot  interfere 
with  them — they  would  refVue  admission  to  Qovemment 
or  to  any  other  inspectors.  Parents  of  pupils  are  no 
judges  of  a  schoolmaster's  qualifications.  It  is  only 
through  some  such  testing  tribunal  as  I  advocate  that  the 
incompetency  of  men  of  this  stamp  could  be  detected 
and  exposed  through  the  proved  ignorance  of  their  pupils. 
The  social  position,  then,  of  the  schoolmaster  can  only 
be  raised  by  elevating  the  educational  platform  on  whidi 
•he  stands.  The  noeds  of  society  require  that,  while 
some  are  engaged  in  promting  its  welfare  by  improving 
themselves,  others  must  devote  their  time  to  trainmg  the 
young  to  follow  in  the  same  course.  We  are  compelled 
nere  as  elsewhere  to  apply  the  great  principle  of  the  di- 
vision of  labour,  on  whose  development  the  advancement 
of  society  mainly  depends.  There  is  a  very  admirable 
lecture,  by  Mr.  Bazley,  of  Manchester,  on  the  "  Labour 
of  Life."  It  has  recently  been  published  in  a.  cheap 
form.  I  cannot  do  better  than  direct  your  attention  to 
it.  Speaking  of  mental  labour,  he  says: — "  With  the 
progress  and  increase  of  society  the  number  of  those 
whose  labour  consists  of  mental  rather  than  of  physical 
exertion  becomes  more  conspicuous.  The  pursuits  of 
men  being  governed  by  the  law  of  supply  and  demand, 
professions,  as  well  as  trade  and  commerce,  are  called 
into  existence  to  suit  the  exigencies  of  the  age.  Pro- 
fessional men,  consisting  of  medical  practitioners,  law^'ers, 
clergymen,  engineers,  architects,  and  men  of  science,  and 
of  those  upon  whom  the  governing  power  of  a  country  de- 
volves,  areas  requisite  for  the  good  of  the  common  weal  as 
are  those  who  perform  bodily  and  visible  labour.  Indeed, 
the  labour  of  the  mind  exceeds,  in  national  importance 
and  usefulness,  the  mere  drudgery  of  muscle  and  of 
physical  force.  To  the  mental  services  of  professors  of 
every  class  the  inhabitants  of  Uie  earth  owe  an  extent 
of  gratitude  which  can  never  be  sufficiently  acknow- 
ledged. From  the  ancients  and  their  successors,  modem 
civilisation  has  derived  the  fruits  of  both  accumulated 
labour  and  wisdom.  Nor  is  the  apparent  leisure  of  many 
of  the  most  intellectual  occupations  to  be  despised.  Un- 
foHunately,  the  ignorant  do  not  appreciate  mental  labour, 
and,  though  the  midnight  student,  wasting  in  power, 
like  the  flickering  light  of  his  lamp,  may  be  developing 
the  hidden  treasures  of  nature,  art,  or  science,  and  pre- 
paring for  the  beneficial  and  active  exercise  of  some  new 
industry,  his  toils  are  often  unrewarded,  and,  with 
Butler,  the  eulogy  of  the  monumental  stone  becomes  his 
portion,  instead  of  the  bread  which  he  needed." 

But  to  return,  the  educator  labours  under  other  disad- 
vantages. He  finds  great  difficulty  in  augmenting  the 
stock  of  his  intellectual  acquisitions.  Now  this  to  some 
persons  may  appear  very  strange,  but  so  it  is.  There  is 
no  man,  no  mattei*  what  his  occupation,  business,  or  pro- 
fession, if  he  have  any  leisure  at  all,  who  is  not  in  a 
more  favourable  position  to  make  intellectual  progress 
than  the  schoolmaster.  The  reason  is  plain.  A  man  of 
business  who  is  engaged  all  day  in  his  warehouse,  or  super- 
intending his  workmen,  or  transacting  commercial  afiairs, 
when  he  returns  home  in  the  evening  finds  it  a  positive 
relief  to  take  up  a  book  or  a  subject  of  study,  because  in 
so  doing  he  brings  into  play  a  set  of  faculties  which  were 
dormant  during  the  day.  This  is  the  reason  why  so 
many  merchants  and  other  men  of  business  have  been 
distinguished  for  their  attainments  in  literature  or  science. 
But  when  the  schoolmaster  has  finished  his  day's  work, 
if  he  takes  up  a  book,  he  calls  into  action  only  faculties 
already  jaded  by  the  labours  of  the  day.  The  wonder 
shoiiLa  be,  therefore,  that  he  has  done  so  mudi,  rather 
than  that  he  should  have  done  so  little.  But,  however, 
this  may  be,  you  perform  a  work  without  which  society 


could  not  well  hold  together — you  expend  your  energies 
in  improving  others  rather  than  in  accomplishing  your- 
selves— ^you  have  the  priceless  satisfaction  of  your  own 
consciences  that  you  ao  the  work  which  is  given  you  to 
do,  and  this  is  a  reward  which  finally  is  the  greatest  we 
can,  anv  of  us,  obtain.  Yours  is  a  great  work,  if  you 
will  only  so  regard  it.  A  holy  work,  if  only  the  spirit 
from  above  be  given  to  enable  you  to  concecrate  it  to  its 
proper  uses: — 

**  All  the  meau  of  action 
The  shapeleas  mnww,  the  mftterltls 
Lie  everywhere  aroand  uf .    What  we  ueed 
Is  the  cdeetial  fire,  to  change  the  flint 
Into  tmuparent  crTital,  bright  and  dor." 


MEN  AND  MANUFACTUBES. 
By  W.  Bridges  Adams. 

Mr.  J.  P.  Danson  and  Mr.  Chadwick  demur  to 
my  view  of  cotton  manufactures  in  Lancashire,  and  the 
ultimate  transfer  to  India  of  a  large  part  of  those  opera- 
tions. I  assure  Mr.  Danson  that  I  do  not  contemplate 
any  sudden  exodus  to  take  place  precisely  on  the  1st  of 
January,  1857  or  1858.  I  merely  look  at  this  fact,  that 
cotton  IS  grown  in  India,  and  will  ultimately  be  grown 
more  largely  as  railways  open  up  the  means  of  exporting 
it ;  and  that  in  the  districts  where  it  will  be  most  largely 
grown,  there  exists  an  indigenous  population,  very  docile 
and  obedient,  of  the  organisation  precisely  adapted  for 
the  textile  arts,  and  who  can  be  mamtained  on  their  own 
soil  at  a  much,  cheaper  rate  than  similar  people  can  be 
bred  and  maintained  at  in  Lancashire.  And  to  soon  as 
railways  shall  furnish  the  means  of  carrying  machinery 
to  these  cotton-growing  spots,  English  enterprise,— which 
will  embark  largely  in  cotton -growing,  to  the  exclusion 
of  the  present  miserable  system  in  India,  where  monied 
men  advance  cash  to  the  cultivator  to  buy  the  seed,  and 
take  a  mortgage  on  the  crop, — that  English  enterprise  will 
also  see  the  desirability  .of  giving  the  crop  additional 
value  by  spinning  and  weaving  it,  and  thus  practically 
lessening  the  cost  of  transit  by  the  increased  value  of  the 
commodity.  Free  Trade,  of  which  Manchester  has  been 
the  especial  advocate,  must  bring  this  to  pass.  Free 
trade  infallibly  guides  production  to  the  locality  of  the 
greatest  economy,  and,  .therefore,  the  advantages  pre- 
served by  Lancashire  over  India,  because  India  is  with- 
out roads,  must  disappear  as  fast  as  these  roads  shaU  be 
made.  The  elements  of  the  cotton  tiade  are — ^labour  of  a 
peculiar  class,— climate,  natunJ  or  artificial, — cotton,  and 
machinerpr.  India  has  the  labour  indigenous,  the  cli- 
mate indigenous,  the  cotton  indigenous,  and  lacks  only 
the  machinery.  Lancashire  has  labour  artificial,  climate 
artificial,  cotton  artificial,  and  only  machinery  indif^enons. 
Any  political  economist  can  work  out  the  question  of  what 
the  result  will  be  when  the  machinery  can  get  to  India, 
the  original  seat  of  the  cotton  manufactui'e.  How  fast, 
or  how  slowly  this  may  come  to  pass,  may  be  matter  of 
opinion  ;  but  in  these  davs  it  would  not  be  well  to  count 
too  much  on  inertia,  or  build  new  mills  in  Lancashire 
too  recklessly.  There  is  no  fear  of  this  in  shrewd  Lan- 
cashire, where  the  signs  of  the  times  are  read  as  apUy 
as  anywhere.  Indian  workmen  will  need  training,  but 
the  example  once  set,  some  twenty-five  years  would  pro- 
bably suffice  to  raise  the  new  manufacture  to  a  palmy 
condition,  not  again  to  be  affected  by  foreign  or  home 
rivalry.  If  Mr.  Danson  be  contemplating  a  new  mill,  he 
will  do  well  to  ponder  over  these  things. 

And  now  to  Mr.  Chadwick  and  *'  races  of  workmen." 
To  avoid  confusion,  it  will  be  as  well  just  to  settle  our 
terms,  about  which  Mr.  Chadwick  seems  to  labour  under 
misapprehension.  By  the  term  Sucon,  I  mean  that 
class  of  men  found  commonly  in  Sussex,  mostly  fair- 
haired  and  blue-eyed,  of  middle  stature,  very  moderate 
acuteness  of  intellect,  or  delicacv  of  nerves,  and  great 
general  robustness,  and  good  digestion,  the  cImb  of 
men,  whether  found  in  Sussex  or  elaewhere,  fixnawhom 
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Dftwiee  sLAd  BailoiB  and  the  best  class  of  agricultural 
labourers  spring  instinctively. 

By  the  term  Celt,  I  mean  that  class  of  men  found 
largely  in  Southern  France,  in  Southern  Ireland,  and  in 
some  parts  of  the  Scottish  Highlands,  men  mostly  dark- 
skinned  and  dark-haired,  of  little  physical  strength,  as 
compared  with  the  Saxon,  but  capable  of  occasional 
great  nervous  energy,  of  delicate  organisation,  and  with 
acute  perceptive  faculties. 

The  Saxon  belongs  to  the  cold  climate  and  open  air 
work,  that  is,  being  trained  in  the  cold  climate,  though  he 
may  work  in  the  warm  climate,  it  is  not  congenial  to 
him.  His  labour  of  love  is  in  the  open  air.  The  Celt 
belongs  to  the  warm  climate,  and  though  he  may  work 
in  the  cold  climate,  it  is  not  congenial  to  him.  His 
•'  labour  of  love," — when  he  loves  to  labour — is  in  the 
warm  climate,  or  under  shelter. 

In  speaking,  therefore,  of  races  of  workmen,  it  must 
be  understood  that  some  countries  and  climates  produce 
the  Saxon  variety  in  the  greatest  abundance— others  the 
Celtic  variety.  But  it  is  the  intermingling  of  the  two 
which  produces  what  we  are  accustomed  to  consider  as 
an  Englishman — ^phydcal  power  imited  with  mental 
acuteness. 

"  A  man  of  the  real  grit"  is  an  English  provincial  ex- 
pression, sometimes  used  in  the  United  States;  '*  of  the 
rock  of  the  Hartzgeberge,"  say  the  Germans,  both  meaning 
that  class  of  man  whose  instinct  is  to  tame  the  beast  to 
his  uses,  and  create  the  field  out  of  the  fdUd  forest 
—to  span  the  wide  river  with  a  bridge  or  thread  it  with 
a  boat — to  ride  the  wide  ocean  with  a  ship— drain  the 
morass — and  level  the  mountain  to  make  roads.  Such 
men  grow  on  soil  congenial  to  them,  and  evon  Mr. 
Chadwick  bears  testimony  to  the  virtue  that  dwells  on 
Blackstone  edge : — 

"The  most  eminent  of  the  *  navvies*  in  England  come  from 
the  hill  districts  of  sandstone-grit  and  granite  in  Lancashire 
sad  other  northern  coonties,  where  there  arc  favourable  sanitary 
conditions  of  pore  soft  water  and  forced  ventilation,  and  some 
Bttural  diaiaage  by  winds  and  stnnns.  Their  alimentat  ion,  too, 
has  been  geiiamUy  good.  Some  of  the  leading  navvies  have 
lepretentea  to  me  that  they  consider  eleven  pounds  of  meat 
per  head  per  week,  a  necessary  of  life  for  ^ood  work ;  but  I 
ihoold  not  accept  this  as  to  the  species  of  diet  as  an  absolute 
dogma,  for  they,  themselves,  have  admitted  te  me  that  eaters  of 
oatmeal  and  potatoes  (with  milk),  though  in  great  quantities, 
bave  done  ffoiod  work  with  them ;  what,  nowever,  appears  to  be 
certain  is,  mat  a  superior  alimentation  at  the  least  is  required, 
though  it  is  by  no  means  the  sole  requisite,  and  mental  as  well 
stbcNlily  stinauli  are  needed  for  the  attainmentof  superior  work. 

Pure  water,  forced  ventilation,  natural  drainage  bv 
winds  and  storms,  and  ^even  pounds  of  meat  per  week 
on  the  grit  and  j;ranite,  go  to  the  creation  of  the  most 
eminent  nawie$  in  England,  and  that  is,  in  other  words, 
spying — the  best  soldiers  and  sailors  also,  the  staple 
Eagliahman  #ho  practically  demonstrates,  day  by  day, 
that  these  islands  and  their  dependencies  belong  to  him 
and  his  race,  from  which  they  are  not  to  be  dislodged 
by  any  inferior  races. 

Mr.  Chadwick  wiU  not  assert  that  by  any  process  he 
coold  convert  these  navvies  into  spinners  and  weavers, 
though  he  states  that  their  descendants,  bom  and  bred 
in  the  cities,  "  lose  on  the  average  ten  years  of  working 
ability."  A  fortiori  wha,i  would  they  lose,  kept  in  the 
hot  and  moist  atmorohere  essential  to  the  perfect  spin- 
ning and  weaving  of  cotton  ? 

Again,  in  Piedmont,  we  have  this  same  kind  of  grit 
and  granite-grown  man,  as  Mr.  Chadwick  very  clearly 
describes  him: — 

**  From  tioae  immemorial,  the  Piedmontese  provinces  of  Ivr^, 
Brille,  Yarillo,  and  others,  but  e$peeiaUy  tk«nigh  eouuiry  near 
the  laket,  including  the  cantons  of  Arona  and  Bellazona,  are  in 
the  habit  of  lending  every  ^ear  into  other  oountries'a  coosider- 
ihle  nainhtt  of  active  and  industrious  men,  who  represent  pre- 
osely  this  class  of  small  contractors,  the  empbyment  of  whom 
has  generally  the  best  results.  Many  of  these  mlgtants  are 
pvatea,  plnmben,  efaimney-^octors,  and  deoontoct ;  but  their 


most  remarkable  talent  is  that  for  *  nawying,*  and  for  this 
qualification  the^  are  sought  at  great  distances,  as  they  will 
be  wherever  their  work  can  be  appreciated.  In  tho^e  healthjf 
districts  the  peasantrv  have  had  ibr  a  areat  number  of  genera^ 
tiont  tubatantialfooa,  as  is  generally  the  case  in  irrigated  coun- 
tries, where  cattle  are  numerous.  It  is  doubtless  by  these 
meauB  that  the  Piedmontese  *  navvy*  is  so  iodefatigable,  and 
also  exempt  from  the  diseases  that  generally  prevail  amongst 
the  labourm^  classes.  I  have  seen  them,  without  suffering  any 
injury  from  it,  remain  twelve  hours  working  in  a  deep  cutting, 
with  their  heads  uncovered,  where  the  reverberation  of  an 
Italian  sun  would  have  been  intolerable  to  men  of  any  other 
mould.  It  is  to  be  observed  that  they  execute  quickly  and  well 
whatever  they  undertake.  To  see  them  form  a  slope  {dre^ter 
un  talu9)f  or  dislodge  a  rock,  either  with  the  pickaxe  or  with 
powder,  one  cannot  help  asking — Are  they  not  rather  artists 
than  labourers?  Por  they  have  the  secret  of  combining  an 
extraordinary  speed  in  the  work  they  undertake,  ?rith  the  most 
perfect  execution;  and  herein  lies  their  great  value.  They  will 
not  accept  work  by  the  dav ;  but  it  is  not  their  habit  to  work 
lazily,  and  even  the  hignest  wages  barely  lemnneiate  their 
hUMur.** 

Painters,  plumbers,  chimney-doctors,  and  decorators, 
still  we  do  not  find  them  worlung  in  cotton-mills ! 

Mr.  Chadwick  imputes  to  me  as  an  offeiioe  that  I  con- 
sider our  own  race  to  be  superior,  though  almost  in  the 
same  breath  he  asserts  that  English  labour  is  cheaper 
and  better  than  any  continental  labour.  We  scarcely 
require  his  assurance  that  the  children  of  Saxons  and 
Celts,  and  all  other  manner  of  men,  can  bo  trained  to 
industry  or  idleness,  comfort  or  misery,  but  this  is 
not  the  question.  In  choosing  occupations  for  the  chil- 
dren of  men,  we  should  have  regard  to  their  natural 
aptitude.  We  should  naturally  choose  the  Saxon,  the 
men  of  **  grit,"  for  the  land  and  out-door  work,  and  tako 
the  Celt  for  the  artist  and  in-door  work.  We  may,  it  is 
true,  breed  down  the  Saxon  till  he  becomes  enfeebled 
enough  to  spin,  piece,  and  weave,  without  the  surplus 
energy  that  breaks  threads  instead  of  mending  them; 
but  we  had  better  take  the  smaller-bodied  and  lighter- 
fingered  Celt. 

If  Mr.  Chadwick  will  demonstrate  that  in  ,the  hot 
and  moist  climates  or  temperatures  good  for  spinning 
cotton  thread — and  the  identical  temperature  of  Uver 
complaints— he  can  breed  up  strong  men  fit  to  take  suit 
and  service  in  the  battle-field,  if  need  be,  my  argument 
is  at  an  end ;  but  if  we  can  only  maintain  our  cotton 
manufactures  by  the  depreciation  of  our  men,  then  w^e 
had  better  let  them  go  to  that  other  class  of  British 
subjects  who  inhabit  British  India.  Mr.  Chadwick 
quotes  an  opinion  of  Count  Gasparin,  in  France,  on  the 
qualities  of  men : — 

**  Beware !  you  will  not  get  from  land  there  the  promised  re- 
turn. I  know  the  men  of  tuit  country ;  they  want  aetirity ;  the 
pupils  who  come  from  it  to  our  veterinary  school  do  not  strike 
nard  upon  the  anvil!"  *What  fine  and  just  appreciation!' 
exclaims  the  Count.  There,  where  the  labourer's  arm  is  ener- 
vated, whether  by  physical  debility,  arising  from  a  bad  regime. 


tant  vaut  la  terrc'— (as  is  the  worth  of  the  labourer»  so  is  the 
worth  of  the  land)." 

Can  the  men  of  our  Lancashire  cotton  mills  "  strike 
hard  upon  the  anvil  ?"  If  not,  **  as  is  the  worth  of  the 
labourer,  so  is  the  worth  of  the  land."  If  ever  the 
spinning  and  weaving  of  textile  materials  shall  become 
our  chief  employment,  we  shall  find  soon  some  foreign 
conqueror,  who  will  rule  us  as  we  now  rule  the  natives 
of  India,  though  probably  with  less  justice  and  more 
hardship.  Before  it  comes  to  that  we  shall  get  some 
"  commissions  of  inquiry"  as  to  which  are  our  mobt 
desirable  trades  to  follow. 

Mr.  Chadwick  is  a  better  collector  of  data  for  verifica- 
tion than  a  logician.  He  quotes  precedent  for  denomi- 
nating  Mr.  John  Kennedy  '*the  father  of  the  cotton 
manufacture,"  in  the  exchange  of  cotton  compliments  at 
Manchester,  but  he  would  have  done  better  to  have  quoted 
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a  faot  than  a  fiction.  Father-in-law  would  have  been  the 
more  correct  term.  A  very  valuable  and  worthy  man 
was  Bir.  Kennedy,  thongh  not  a  Lancashire  man— one 
whose  sterling  merits  could  very  well  dispense  with  a 
factitious  reputation. 

In  using  the  term,  "  slaves  of  the  mill/'  I  speak 
advisedly.  If  a  lar^e  number  of  people  are  brought  up 
to  no  process  of  gettwg  a  living  save  working  in  cotton 
miUs,  and  are  physically  unfitted  for  other  work  thereby, 
lenH  freedom  m  no  way  helps  their  pactical  compulsion. 
The  farmer  races,  whom  Mr.  Chadwick  describes  as  alter- 
nating the  labour  of  the  field  with  that  of  the  loom  in 
their  own  dwellings  in  bad  weather  or  darkness,  might 
say  *'  nay"  to  the  mill  owners'  wages,  but  they  are  not  of 
the  class  to  weave  miles  of  cotton  doth  for  export.  They 
and  their  wives  spun  and  wove  *' homespun"  goods  for 
home  wear,  but  aid  not  deal  in  what  Cobbett,  with  a 
sort  of  rough  though  bigoted  perception,  called  **  the 
mnty  abricfl  of  Sir  Robert  Peel." 


INDIAN  IRON. 


The  Government  of  Bengal  has  Just  published  a  report 
on  a  new  iron  field  examined  by  Mr.  Smith,  a  viewer, 
sent  out  by  the  Court  of  Directors.    It  is  at  Barrool,  a 
j^aoe  about  ten   miles  beyond  Raneeffunge,  the  last 
station  on  the  existing  railway.    It  is  dose  to  the  coal 
mines,  and  the  means  of  carriage  both  by  rail  and  water 
are  dose  at  hand.    The  quantity  of  ore  Mr.  Smith  esti- 
mates at  about  6,400,000  tons  to  thesquare  mile,  but  the 
Emits  of  the  field  remain  to  be  ascertained.    The  first 
pit,  says  Mr.  Smith,  "was  sunk  to  a  de^th  of  32  feet, 
intersecting  to  that  depth  four  seams  of  iron  ore,  of  the 
aggregate  thickness  of  18  inches,  which  with  the  seams 
before  known  make  a  total  of  38  inches  of  clay  iron  ore 
of  very  superior  quality.    In  additi<fti  to  these,  a  vein  of 
oarbonifererons  iron  ore,  known  at  home  as '  black  band,' 
was  passed  through,  8  feet  6  inches  thick.  Itisnotnearly 
so  rich  in  iron  as  the  Scotch  black  band,  and  is  estimated  to 
vieldno  more  than  from  20  to  23  percent,  in  its  raw  state ; 
but  when  calcined— a  process  which  this  ore,  as  well  as  all 
the  day  ores  found  here,  must  go  through  before  intix)- 
duction  to  the  blast  furnace— it  will  yidd  over  40  per 
cent,  of  iron."    A  i\irther  trial  was  made  under  the  su- 
perintendence of  Mr.  Biddle,  and  the  pit  **  has  been  con- 
tinued to  a  depth  of  61  feet  11  inches,  another  seam  of 
ore,  2  feet  4  inches,  and  by  analysis  containing  42  per 
cent,  of  iron,  being  discovered ;  so  that,  in  a  shallow 
section  of  62  feet,  we  have  38  indies  in  sepaiate  beds  of 
excellent  dav  iron  ore,  and  62  inches  of  carboniferous 
or  black  band  iron  ore."    Cheap  indigenous  iron,  suffi- 
dently  good  for  rails,  is  at  this  moment  the  want  of 
India.    The  railway  is  not  advancing  very  fast,  but,  had 
it  been  pushed  on  as  was  originally  expected,  the  works 
would  nave  been  at  a  dead  lock  for  want  of  permanent 
way.    There  is  a  large  mining  populatio  i  in  the  neigh- 
bourhood of  Barrool,  while  the  great  reservoir  of  labour, 
the  Dhangur  and  Cale  villages,  are  within  an  accessible 
distance.    The  land  belong,  it  is  bdieved,  to  the  Ben- 
gal Coal  Company,  which  is  about  to  commence  experi- 
ments in  the  manufacture  of  iron. 


lauHOTOii.— The  Literary  and  Scientific  Sodety  have 
en^ged  Professor  Levi  to  deliver  four  lectures  on  "  The 
Hist^  and  Prindples  of  Commerce  and  Bulking,"  on 
Januaiy  19th  and  the  three  following  Monday  evenings. 
The  Committee  propose  sending  a  certain  number  of  free 
tickets  to  each  of  the  leading  banking  establishments  of 
London. 

MiTOBAx.—- At  the  Literarv  Institution,  on  Tuesday 
eveniiig,  thA25(h  Nov.,  Mr.  P.L.  Simmonds  delivered  a 


lecture  to  the  members  of  the  above  Institution,  "  On  the 
Food  Delicacies  of  Various  Nations."  Thelecturer  had  ac- 
cumulated a  vast  fund  of  information  on  the  subject,  and 
described  the  substances  used  for  food  in  different  parts 
of  the  world,  from  the  sea-dugs,  rats,  &c.,  of  China,  to 
the  refined  condiments  of  Sover,  in  a  most  interesting 
manner.  The  lecture  was  ifiustrated  by  a  collection  of 
many  preserved  articles,  used  as  food  in  different  parts  of 
the  world. 

NoBTHOWBAM. — ^Tho  fifth  anuual  report  of  the  Me- 
chanics' Institution  congratulates  the  members  on  the  satis- 
factory progress  made  during  the  past  year.  One  principal 
cause  01  tlus  improvement  had  been  the  removal  of  the 
institution  from  the  inconvenient  premises  it  formerly 
occupied  to  a  commodious  room,  for  the  gratuitous  use 
of  which  the  directors  were  indebted  to  the  chairman, 
Michael  Stocks,  Eisq.,  at  whose  expense  it  was  built,  and 
to  the  Rev.  W.  H.  Wawn.    Twolecturesonly  had  been 
given  during  the  year— one  by  the  Rev.  J.  Y.  Macrae, 
tiie  other  by  Mr.  Washington,  the  vice-president ;  but 
the  directors  contemplated  arranging  a  course  for  the 
ensuinff  season.  The  directors'  were  happy  to  say  that  the 
classes  had  been  fairlv  successful.    They  had  had  the  ad- 
vantage of  the  valuable  aidof  Mr.  Washington,  assisted  by 
Messrs.  Holt,  Smith,  Hebblethwaite,  and  Wood.  Instruc- 
tion had  been  given  in  reading,  writing,  dictation,  arith- 
metic, and  grammar.    The  attendance  at  present  was  33, 
with  a  prospect  of  a  further  increase.   The  female  classes 
met  every  Tuesday  and  Thursday,  under  the  superintend- 
ence of  a  committee,  consisting  of  ladies ;  and  the  di- 
rectors tendered  their  cordial  tl^ks  to  ^rs.  Wawn,  the 
Misses   Emmett,    Miss  Carter,   Miss  Crawshrw,  Miss 
Crewdson,  Miss  Jagger,  and  Miss  Appleyard,  who  had 
taken  upon  themselves  the  care  of  these  classes,  whidi 
were  making  considerable  progress  in  reading,  writing, 
and  domestic  economy.   The  members  of  the  Institution 
numbered  91,  of  whom  1  was  an  honorary  member,  13 
were  annual  subscribers,  13  quarterly  subscriberb,  31  who 
attended  the  male  classes,  26  who  attended  the  female 
classes,  and  7  nominees  recommended  by  subscriben  of 
£1  per  annum.    The  •increase,  when  compared  with  the 
corresponding  period  of  last  year,  was  rot  less  than  64. 
Thirty-one  volumes  had  been  purchased  and  added  to 
the  library  during  the  year,  besides  which  the  institution 
was  much  indebted  to  several  friends  for  ^eir  kind  con  • 
tributions.    The  present  number  of  books  is  186,  being 
78  volumes  more  tnan  at  the  last  anniud  meeting.    The 
financial  state  of  the  Institution  is  very  good,  and  the 
directors  tender  their  thanks  to  those  gentlemen  who 
kindly  assisted  them  by  their  annual  subecriptionK. 

SouTHAM. — ^A  meeting  was  held  at  the  Court-house, 
on  Tuesday,  the  10th  ult.,  in  connection  with  the  Mutual 
Improvement  Society  established  at  Southam,  at  which 
upwards  of  two  hundired  persons  were  present,  comprising 
members  of  the  working  as  wdl  as  of  the  higher  dass, 
the  Rev.  J.  W.  Webb,  curate  of  Southam,  in  the  chair. 
The  proceedings  of  the.  evening  were  interspersed  with 
some  excellent  mudc.    After  a  few  introductory  remarks 
from  the  chairman,  H.  L.  Smith,  Esq.,  rose  to  propose 
— "  That  this  meeting  is  of  opinion  that  immediate  steps 
diould  be  taken  to  extend  the  influence  and  to  increase 
the  number  of  members  of  the  Southam  Mutual  Im- 
provement Society ;  and  this  meeting  pledges  itself  to 
use  every  exertion  to  produce  this  desirea  reralt."   Aher 
speaking  of  various  causes  which  had  influenced  the 
success  of  similar  Sodeties,  he  said  that  one  reason  whv 
the  working  classes  did  not  attend  Institutions  of  that 
kind  was  the  unfortunate  prejudice  embodied  in  the  words 
*'  I  don't  see  the  use  of  it."    Actuated  by  those  pre- 
I  indices,  they  also  withdrew  their  children  fhan  adiool 
before  they  had  had  time  to  leain  anything.    And  they 
were  not  altogether  to   blame  for  that.      Till  veiy 
recentiy,  little  had  been  done  to  induce  them  to  adopt  a 
different  course.     Lately,  an  idea  had  been  put  fbrth 
which,  if  carried  out,  mi^t  have  a  most  salutanr  tfftct. 
It  WW,  thai  in  pubKc  mm,  railway  oflkes,  ba^ikij]^ 
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establiahments,  and  in  the  shops  of  tradespeople,  the 
persoDs  employed  should  have  been  educated,  and  have 
obtained  certificates  of  qualification.  The  idea  sprang 
fhnn  the  inefficient  manner  in  which  some  departments 
of  the  Crimean  army,  the  Commissariat,  &c.,  were 
oanied  out,  and  the  people  found  fault  with  the  govern- 
ment, whilst  they  practised  a  similar  system  themselves. 
In  private  commercial  establishments,  £70,  £80,  £100, 
£200,  and  higher  sums  per  year  were  bestowed,  by 
ftvouritism,  upon  persons  much  less  qualified  to  under- 
take the  duties  than  others  who  were  entirely  overlooked. 
That  evil  might  easily  be  remedied  by  the  simple  plan 
of  throwing  open  their  offices,  without  any  favour,  to 
those  who  had  received  certificates  as  to  talent  and  con- 
duct. Mr.  Smith  then  gave  instances  of  the  manner  in 
which  some  even  responsible  situations  were  filled.  After 
Bptaking  of  the  advantages  of  regular  instruction,  and 
J>eciaUy  advocating  the  establishment  of  classes,  Mr. 
Smith  mentioned  several  gentlemen  who  had  kindly 
promised  to  give  lectures  during  the  winter,  and  expressed 
an  earnest  hope  that  they  would  be  well  attended.  The 
resolution  was  seconded  by  Dr.  Stillman,  and  after  ad- 
dresses from  Messrs.  R.  F.  Welchman,  E.  Poole,  Bicker- 
dike,  W.  Blimdell,  and  J.  Read,  the  meeting  separated. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Moar..    London  IiuUtntion,  1.    Dr.  John  TjndAll,  "  On  the  Nature 

•ad  Phenomena  of  Light." 
Bntonoological,  8. 
Tiwa.     Koyal  Inatitation,  3.    Profeiior  Fuadaj,  "  The  Attnwtions 

of  tlie  Magnet." 
Patholorical,  8.    Annirenair. 
wn).     London  Institntlon,  3.    Profbaaor  RTmer  Jonee,  •*  On  VIt». 

ria  and  their  Inhahitanta." 
O^logkal,  8.    I.  Prof.  Owen,  P.G.8.,  «•  On  the  DIchodon 

CupldatcM  from  the  Isle  of  Wight."    II.  Prof.  Owen, 

F.a^.,  «« On  a  FomU  Serpent  from  Salonika."    III.  Mr. 

J.  W.  Salter,  F.G.S.,  •«  On  some  additional  FoMilf  from 

the  lAMurwrnd."    IV.  Profc  W.  Thonwon  and  Mr.  J.  W. 

Salter,  F.O.S.,  "  On  some  new  Silurian  Specie*  of  Acid- 

aspia  from  Ayrshire  and  Shropihire." 
Pharmaoentical,  8|. 
Royal  Soc.  Literature,  8}. 
THras.  Royal  Institution,  3.    Prof.  Faraday,  "  The  Way  in  which 

the  Attractions  of  the  Magnet  are  Related  to  and  Produced 

bj  each  other." 
Royal  Soeiety  Club,  6. 
London  Institution,  7.    Dr.  R.  E.  Grant,  •'  On  the  Natnxal 

History  of  Extinct  Animals." 
Antiquaries,  8. 
Photographic,  8. 
Royal,  8|. 
Fhi.       Agronomical,  8. 

Sit.      London  iMUtution,  3.     Mr.'x.  A.  MAlone,«On  Experi. 
-_5ett*fl  Phjsicf,  chiefly  in  ReUtion  to  Coheraistry." 
Medicftl,  8. 


PATENT  LAW  AMENDMENT  ACT. 

1PPUCATI09B  FOE  PATENTS  AVD  PEOTECTION  XLLOWKO. 

IFrom  ChizetU,  December  26th,  1866.] 

Dated 9tk8fptember,  lias. 
aOM.  Bonifhee  Sahatier,  Paris— ImproTements  in  photognphj. 

Dated  Stk  October,  I860. 
3358.  DaTid  Joy  and  William  Holt,  Leeds— Improrements  in  |hy- 
dranllc  motlTe  power  engines,  and  the  application  thereof  to 
certain  useful  purposes. 

Dated  3ltt  Octobet,  1856. 
347«.  WiUiam  Edward  Newton,  86,  Chancery.hme—ImproTed  ma- 
chinery Ibr  rolling  and  forging  iron  or  steel.    (A  communi- 
eatimL)  ^ 

^,.  ^^.     Dated  8\tt  October,  1BS9. 

aew.  Didier  ElLeaheth  Ernest  Ansset  de  Chavanon,  Paris— Improre 
ments  in  cleaning  all  sorts  of  cloth  fkhrics  and  skins,  by  the 
application  of  a  substance  so  called  Carburine. 

m.^  m^  Doted  19tA  November,  lh56. 

ajM.  Thomas  GUman,  12,  Creed-lane,  Lndgate-hiU— ImproYcments 
in  boxes  or  packiuc  cases. 

aW7.  James  Tearsley,  8arUle-row— An  Improred  method  of  and  in- 
strument for  applying  artiflcial  tympanums. 

•»..  «,,,  .  ^^**^  2W*  November,  ll<M. 

2TI4,  Wmiam  Irlam  and  John  PhiUips,  Gibraltar  Iron  Works,  New- 
ton Heath,  near  Manchester— Improrements  in  working 
latlwaj  signals  or  alarums. 

^-  _,  ^  Dated  28/A  November,  1856. 

W13.  Bobert  Grifllthi,  69,  Momington-road,  Regent's-park— Im- 
proTements  in  Tessels  and  engines  for  propelling  vessels. 


2820.  Henry  Waller,  Lickhlll.nearCalne— ImproTementsapplioabla 
to  Tcsscls  used  in  the  manufkoture  of  cheese. 
Dated  29M  November,  1856. 

2827.  Lemuel  Wellman  Wright,  Sydenham — Improvements  in  m^ 
chlnery  for  bending  plates  for  the  formation  of  pipes  and 
tubes. 

Dated  let  December,  1866. 

2840.  George  Collier,  Hallfkx,  and  James  William  Crcssley,  Brig- 
house,  Yorkshire — Improrements  in  apparatus  used  in  hot- 
pressing  and  in  the  means  of  manufkctunng  jiarts  of  apparatus 
used  for  such  purpose. 

Dated  Srd  December,  1856. 

2862.  James  Mizen,I>eptford  —Improrements  in  apparatus  for  mavitig 
gas,  partly  applicable  to  culinary  or  other  domestic  purposes. 
Dated  Bth  December,  1866. 

2894.  William  Hadfield  Bowers,  Gorton,  Manchester— Improrements 
in  apparatus  to  be  used  for  the  purposes  of  distillation. 

2896.  Christian  Schiele.  Oldham— Certain  Improrements  in  machineij 
or  apparatus  for  cutting  nuts,  screws,  or  bolu,  and  toothed 
wheels. 

2898.  John  Longbottom,  Leeds — Improrements  in  generating,  itur- 
charging,  or  superheating  steam. 

2900.  Heniy  Twisleton  EUiston,  Leamington— A  new  or  improred 
method  of  hanging  and  closing  doors. 

2902.  John  Leslie,  Coudnit-street — An  improrement  in  stores  and 
flra-places. 

Dated  Stk  December,  1856. 

2904.  George  Collier,  Halifkx,  and  Edwin  Heywood,  Sutton  Croat- 
hills,  near  Leeds — Improrements  in  steam  boHen  or  steam- 
generators. 

2906.  John  Aston  and  John  Brant,  Birmingham — An  Improrement 
in  the  manuiteture  of  oorered  buttons  and  corered  ornaments. 

2906.  James  Blain,  BeUkst — Improrements  in  Jaoquaxd  apparatus  fbr 
wearing. 

2910.  Robert  Frederick  Miller,  Hammersmith— A  mode  of  printing 
tables  of  fkres,  adrertisements,  notices,  tablets,  ornamental 
designs,  figures,  and  other  like  announcements  on  painted  or 
other  surlboes  to  supersede  writing. 

DtUed  9th  December,  1856. 

2912.  Josiah  Harris,  FhKlsham,  Cheshire— A  Pneumatic  SigniJ  Ap- 
paratus, and  mode  of  working  the  same. 

2914.  John  Browning,  111,  Mlnories— Improrements  in  stereoeoopee. 

2820.  Joseph  Walton,  Styal,  near  Wilmslow,  Chestei^Improre- 
ments  in  tables. 

2922.  Edmund  Knowles  Muspratt,  LlrerpooL  and  Balthazar  Wil- 
helm  Gerland,  Hesse  Cassel,  now  in  Mancheater — Improre- 
ments in  treating  waste  liquon  produced  in  the  manulkcture 
of  chlorine,  and  in  separating  nickel,  cobalt,  and  copper  firom 
liquids  containing  them  in  combittation  with  manganese  and 
iron. 

2924.  Frederick  Oldfield  Ward,  and  Frederic  Wynauts,  Rue  de  la 
Palx,  Brabant,  Belgium — Improrements  in  the  manujQu:tuie 
of  manures. 

Dated  lOth  December,  1866. 

29M.  William  Storey  and  Thomas  Storey,  Lancaster— Improrements 
in  forming  ornamental  derloes  onthesurikceofi>aperand 
certain  prepared  woren  fiibrics. 

2927.  Alexander  Macarthur,  Dalsholm  Paper  Works,  Dumbarton, 

N.B. — Improrements  in  boiling,  bleaching,  washing,  or 
cleansing  fibrous  materials. 

2928.  William  Edward  Newton,  66,  Chanceir-lane— Improred  ap- 

paratus  for  supplying  steam  boilen  with  water.  (A  commu- 
nication.) 

2929.  Thomas  Smith,  West  Smithfield— An  improred  Joint  for  fold- 

ing handles  or  sticks  of  umbrellas  and  parasols. 

2930.  John  Comes,  Swan-lane— Improrements  in  chatf-cutting  ma- 

chines. 

DatedUtk  December,  1856. 

2931.  Jacob  Green,  FhihMlelphia,  U  S.— Improrements  in  the  mode 

of  manuAkCturing  glass  lights  for  street  raulu,  ships,  buUd- 
ings,  and  friction  boxes,  and  the  apparatus  for  ladling  or  con- 
veying the  molten  glass  ttom  one  ftamaoe  to  another. 

2934.  Michael  Burke,  Lirerpool— hnproremenu  in  mariners'  com-' 

passes  to  counteract  local  attraction. 

2935.  Michael  Burke,  Lirerpool — Improrements  in  the  construction 

of  anchors. 

2936.  Thomas  WheaUcy  and  William  Wheatley,  Openshaw,  near 

Manchester — Improrements  in  fbg-signals  and  in  the  meana 
of  working  the  same. 

2937.  William  WiQker  Reay,  Birmingham— An  improrement  or  im- 

prorements in  shoes  for  horses  and  other  animals. 

2938.  Victor  Dclperdange,  Rue  Verte,  No.  126,  Schaerbeeck,  near 

Brussels — Improrements  in  metallic  and  elastic  packing. 
2938.  Richard  Emery,  6,  King-street,  St.  James's -square — Improre- 
ments in  the  construction  of  certain  kinds  of  agricultural  im- 
plements (for  breaking  cl<^  of  earth  and  lerelling  the  soil), 
called  harrows. 

2940.  William  Lund,  Fleet-street— An  improred  **  spring  dip,"  for 

holding  or  retaining  loose  papen,  or  other  loose  articles. 

2941.  George  Collier,  Halilhx — Improrements  in  machinery  or  appa- 

ratus for  the  manuikctura  of  piled  fitbrics. 

2942.  Frederick  William  Anderton  and  Joseph  Beanland,  Bradford, 

Yorkshire — Improrements  in  apparatus  or  means  in  conneo* 
tion  with  fttrnaoes  to  focilitate  the  consumption  of  smoke. 

2943.  William  Charles  Theodore  Schaeffer,  3,  Great  Winchester. 

street— Improrements  in  distilling  fotty  and  oily  matters. 

2944.  William  Player  Miles,  Patent  Lock  VwcUnj,  near  Forest  HiU 

Station,  L.  and  B.  R.— Improrements  in  locks  and  fiutenlngi, 
(A  commnntcatjon.) 
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Charles  Hninfrej,  14,  The  Terrmee,  Camberwell— The  applica- 
tion and  me  of  paraflloe  in  the  manulfcctnre  of  hair-oili, 
ointmentif  and  plaiiters  for  medical  parpoces. 

2946.  Henry  King,  Frome,  Bomeraet — Improrementa  in  machinety 
for  thrashhig  and  dressing  wheat  and  other  grain. 

3947.  William  Colbome  Cambridge,  Bristol — An  improred  constmc- 
tion  of  portable  railway. 

3M8.  Ijonis  Joseph  Fr£d6rie  Margaeritte,  Paris— ImproTements  In 
purifying  rock  and  sea-salt. 

Dated  I24k  December,  1S66. 

2949.  Peter  Armand  le  Comte  de  Fontidnemoreaa,  39,  Roe  de  I*Echi- 

quier,  Paris — Improred  railwaj  signal  apparatus.  (A  0Qm> 
munication.) 

2950.  John  Turner  Wright,  and  Edwin  Fayton  Wright,  Birmingham 

— A  new  or  improred  manufacture  of  ropes,  cords,  lines, 
twines,  and  mill  bandings. 

2951.  Bafhello  Louis  Qiondonati.  of  the  firm  Dodge,  Bacon,  and  Co., 

St.  Paul's  Church-Tard— Improrements  in  orendioes.  (A 
communlcaUon. ) 

2952.  Edward  Paton  and  Charles  Frederick  Walsh,  Perth,  N.B.~ 

Improrements  in  apparatus  for  charging  and  capping  the 
nipples  of  fire-arms. 
2963.  William  Foster,  Black  Dike  Mills,  Bradford,  Yorkshire— Im- 
prorements  in  petticoats. 

2955.  John  Cawood,  James  Beeson,  William  Smith,  and  Richard 

Hcnchley,  Derby — Improrements  in  the  ralres  of  steam  en- 
gines. 

2956.  James  Hartas  Headier,  Walpole,  county  Haldimand,  Canada— 

An  improred  mode  of  manufacturing  artificial  granite  in 
rarioos  forms,  and  plating  or  rencering  the  same  with  marble, 
so  as  to  present  an  exterior  of  marble  and  an  interior  of  stone 
or  granite. 

2957.  Henry   Pease,   Pierremont,   near    Darlington,  and  Thomas 

Richardson,  Newcastle-on-Tyne — Improrementa  in  the  ma- 
nn&cture  of  compounds  of  alumina. 

2958.  Samuel  Newington,  Tlcehnrst,  Sussex — Improrementa  in  hand 

hoes  and  cultiraton. 

2959.  William  Beerers  Birkby,  Upper  Rawfolds  Card  Works,  Cleck- 

heaton,  near  Leeds — Improrements  in  the  maouikctnre  of 
I>ointed  wire  fillets  used  in  the  preparation  of  flax,  tow, 
hemp,  and  other  fibrous  substances. 

2969.  George  Sherwin,  168.  Waterloo-road,  Buralem,  StalTordshire — 
Improrements  in  the  manuftcture  of  firs  bricks,  tiles,  cruci- 
bles, and  other  articles,  where  fire  clay  is  used. 

2961.  George  Tomlinson  Boiufield,  Sussex-place,  Loughborough- 
road,  Brixton — Improrementa  in  looms  for  wearingcut  piled 
fabrics  double.    ( A  commnnicadon. ) 

Dated  13M  December,  1856. 

2963.  John  Sndth,  Failsworth,  near  Manchester — Improremeata  in 

Jaoquaxd  machines  for  wearing. 

2964.  Louis  Braun,  Wood-street,  City — Improrements  in  caps  and 

such  like  articles. 

2965.  John   Metcalf,  Newton  Heath,  near  Manchester — Improve- 

ments in  the  manufacture  of  alum  or  sulphate  of  alumina. 

2966.  Henry  Wickcns,  Tokenhonse-yard — A  throat  guard  or  appa- 

ratus for  protecting  the  throat  against  garotting  or  other  ex^ 
ternal  riolcnce. 

2967.  James  Wadsworth,  Hazelgrorc,  near  Stockport — Certain  im- 

provements in  heating  and  ventilating  apartments,  buildings, 
and  ships,  and  in  apparatus  applicable  to  and  to  be  used  for 
such  purposes. 

2968.  George  Littlewood,  93,  London  Wall— Improrements  in  print- 

ing geometric  patterns. 

2969.  Archibald  Turner,  Leicester — Improrements  in  the  manuflic- 

ture  of  elastic  fikbrics. 

Dmted  161*  December,  1866. 

2970.  John  Grant,  Hyde-park-street — Improrementa  in  heating  or 

cooking  by  gas,  and  in  apparatus  for  effecting  the  same. 
2991.  John  Millner,  15,  Charlwood-street,  Pimlloo— Improrements 
in  chimney  cans  or  caps. 

2972.  Luke  Duncan  Jackson,  Underwood,  Nottinghamshire— A  pneu- 

matic break  or  apparatus  to  be  attached  to  railway  carriages 
or  trucks  for  the  purpose  of  retarding  or  stopping  the  same. 

2973.  Auguste  Foumitr  des  Corats,  8,  Rue  des  Trois  Parlllons,  Paris 

—Certain  Improrementin  lamps. 


2374.  AUk«d  Vincent  Newton,  66,  Chancery-laae— Improrrements  in 

•fVf  machinery  for  boring,  tuning,  tapping,  and  scmring  flttlDga 

for  gas,  water,  steam,  and  other  pii>es,  and  in  rices  inr  haU- 

ing  the  same  when  they  are  operated  upon.    (A  ixwnmnBin^ 

tion.) 

Doled  \Uh  Deeember,  1866. 

2976.  William  Austin,  Upper  Portland-plaoe,  Wandsworth-read' 

Improremenu  in  pipeaor  tubes,  and  in  the  metibod  of  joialnf 
and  laying  the  same. 

2977.  Edwin  Heywood,  Sutton  Cross  Hills,  near  Leeds — Imptovc- 

ments  in  machlneiy  or  apparatus  used  In  wearing. 
2979.  William  Carwood,  Back  Choreh-lano— An  improv«ni«t  ia 

steam  engines. 
2981.  John  Stobo,  Leren  Bank  Works,  Dumbarton,  N.B. — ^Impror^ 

ments  in  forcing  or  lifting  oorrosire  or  chemical  liqnids. 
2983.  William  Edward  Newton,  66,  Chanoeryolame— An  imptorei 

process  or  processes  of  treating  foldspar  so  that  it  aiay  ha 

used  as  a  manure,  or  for  obtaining  potash  or  soda  therefrom. 

(A  communication.) 
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Louis  Comides. 
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Robert  Thomas  Eadon. 
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NOTICE  TO  MEMBERS. 

Members  rcBiding  witliin  the  London  Postal 
IMstriets,  are  requested  to  communicate  to  the 
Secretary  of  the  Society  of  Arts  the  district  in 
which  they  reside,  so  that  the  proper  initial 
letters  may  be  added  to  their  addresses,  in  order 
to  facilitate  the  delivery  of  their  letters  through 
the  Post-office. 


THE  SUPPOSED  REMEDIES  FOR  SNAKE 

BITES. 

By  p.  L.  Simmonds. 

I  am  glad  to  find  that  the  subject  which  I  opened  op  a 
month  or  two  a^o  on  snakes,  and  the  supposed  remedies 
for  floake  bites,  is  leading  to  experimental  researches  and 
discDBions  which  are  so  calculated  to  elicit  some  degree 
of  useful  information.  Whether  looked  at  in  a  selfish 
or  in  a  philanthropical  point  of  view,  it  will  be  interest- 
ing to  vei^  many  persons  resident  abroad,  and  to  some 
of  the  Societies  in  Union.  It  is  impossible,  in  countries 
wiiere  snakes  are  common,  to  say  how  soon  a  snake-bite 
may  call  upon  individuals,  either  for  themselves  or  their 
neighbours,  to  make  use  of  such  appliances  as  they  have 
heaird  to  be  efficacious  under  similar  circumstanoes.  The 
sabject,  as  Judge  Temple  observes,  is  "  one  of  paramount 
importance  to  all  those  whose  destiny  l«uls  them  to 
pass  much  of  their  time  amongst  the  jungles  of  India  or 
the  dense  forests  of  Central  America." 

Much  confusion  has  arisen  from  the  common  name  of 
stake-root  g^ven  to  the  roots  of  several  plants,  and  it  is 
often  difficult  to  ascertain  whether  the  name  has  been 
•pplied  from  any  supposed  beneficial  properties  as  an 
antidote,  or  merely  from  the  contortions  and  convolu- 
tions of  the  roots. 

There  seems  to  be  a  prevalent  idea  among  medical 
men  generally,  that  there  is  no  specific,  particularly  in 
the  vegetable  kingdom,  against  the  bite  of  venomous 
inakes ;  and  to  0U<£  an  extent  did  Fontana  carry  his  pre- 
jodice,  tiiat,  on  hearing  of  a  cure  effected  in  London,  by 
Dr.  Mead,  of  a  man  who  was  bitten  by  a  rattlesnake,  he 
aaid,  "  The  rattleanake  might  have  been  destitute  of 
venom ;  it  might  have  bitten  superficiallv,  and  so  ill, 
that  the  poison  introduced  was  not  in  sufficient  quantity 
to  occasion  death ;  a  vein  or  artery,  torn  by  its  tooth, 
might  have  forced  out  all  the  poison,  or  a  part  of  it." 
Budi  reasoning  could  only  come  from  a  man  determined 
not  to  be  convinced.  The  wiser  plan,  surely,  is  to  be 
prepared,  in  case  of  necessity,  with  such  means  as  have 
been  wcA  recommended. 

When  we  know  of  such  powerful  vegetable  products  as 
manchlneel,  hemlock,  aconite,  opium,  nux-vomica,  upas 
or  aatjas,  tanghinia,  henbane,  datura,  belladonna,  and 
croton,  with  many  others,  I  think  we  may,  without 
encouraging  very  whimsical  notions,  fairly  ho|)e  to  find 
nme  specific  amongst  vegetables,  even  against  the 
direful  and  sudden  efiects  produced  by  snake-bitea. 

In  Ceylon  the  leaves  and  roots  of  the  Oroton  iiglium  are 
applied  internally  by  the  natives  in  cases  of  snake-bites. 
The  ArinUiiockia  Indiea  is  also  used  incases  of  venomous 
ttings.  The  Virginian  snake-root,  or  butter -wort 
C^riiioloe^a  nrpenlaria),  was  once  much  used  to  cure  the 
nite  of  venomous  serpents,  and  great  confidence  was 
placed  in  it.  From  this  circumstance  it  has  derived  it« 
name,  bat,  at  the  present  day,  it  has  lost  its  reputation, 


and  is  seldom  or  ever  used.  The  root  of  Liatris  tpietUa, 
known  as  *'  the  button-snake-root,"  and  **  rattlemake's 
master,"  when  bruised,  is,  in  America,  applied  externally 
for  snake-bites,  and  a  decoction  of  it  drunk  freely. 
There  is  another  button-snake-root,  the  Eryngium  aqua- 
ticum  of  the  United  States  Pharmacopoeia. 

It  is  generally  believed,  by  natives  of  India,  that  the 
seeds  of  itryehnoa  nux  vwniea,  habitually  taken  in  amall 
doses,  will  prove  a  safeguard  against  the  poisonous  eflfecta 
of  snake-bites.  The  bark  of  the  tree  is  given  with 
aristoloekia,  and  with  an  undefined  plant,  named  by  the 
natives  Nangina  putjhum^  in  the  cachectic  state  produced 
by  the  bite  of  poisonous  snakes,  after  the  first  symptoms 
are  relieved.  Diet  requires  attention;  oils  and  acids 
must  be  avoided  during  its  use. 

In  the  catalogue  of  the  Madras  Exhibition,  mention  is 
made  of  another  plant  similarly  used,  but  only  the  native 
names  are  given.  The  Canarese  name  being  Ankolay- 
Beeian,  the  Tamil.  AUingie  Verei.  The  kernels, 
bruised  and  fried  in  castor  oil,  are  said  to  be  applied  to 
the  eyes,  as  a  stimulant  to  raise  the  s}^8tem  from  the 
coma  produced  by  snake-bites. 

Piso,  in  his  account  of  the  snakes  of  Brazil,  mentions  - 
the  root  of  the  jurubeba  plant  as  being  efficacious  in 
curing  the  bites  of  snakes.  It  is  stated  to  be  a  small 
shrub,  which  bears  a  fruit  resembling  the  potato  apple. 
The  difficulty  in  all  these  cases  is  the  identification  of 
the  plant,  from  the  absence  of  any  botanical  name  or 
description. 

The  black  snake-root,  or  Cohosh  Cimicifuga  raeemosa^ 
is  also  sold  by  herbalists  under  the  name  of  ratUesnake- 
root,  but  moi-e  from  its  contorted  form  than,  I  believe, 
from  any  properties  it  possesses  as  an  antidote  or  cura- 
tive. 

The  sudorific  sub-aromatic  roots  of  Scorzonera  hispanka 
(LinnsBUs),  are  believed  by  the  Spaniards  to  be  a  specific 
against  snake-bites,  and  hence  the  plant  bears  the  common 
name  of  viper's  grass.  A  decoction  of  the  root  of  Indigo 
fera  anil^  in  conjunction  with  some  kind  of  grass  root 
and  black  pepper,  is  considered  useful  in  the  East,  in  the 
state  of  cahoekia  produced  by  snake-bites. 

Dr.  Elliott,  of  Ceylon,  in  his  paper,  the  Columbo  Ob- 
terveTj  commenting  upon  a  death  from  the  bite  of  a  snake 
recently,  gives  the  following  information  and  advice :— ; 

"  The  snake's  tooth,  like  the  cat's  claw,  does  not  pene- 
trate deeply — and  for  the  same  reason,  both  being  loose 
in  the  socket,  in  order  that  the  hold  may  be  easily 
abandoned  at  any  moment.  Were  either  fixed  at  the 
root  it  would  penetrate  deeply  and  be  frequently  broken. 
For  this  reason  the  snake's  tooth  merely  scrapes  the 
surface,  and  therefore  the  part  is  easily  cut  out  without 
the  slightest  danger.  For  this  purpose  it  is  only  neces- 
sary to  pinch  up  ue  skin  between  the  fincer  and  thumb, 
and  cut  off  with  a  pen-knife,  razor,  or  table-knife,  a  piece 
about  the  size  of  a  six-pence.  We  have  frequently  ex- 
plained that  this  may  be  done  on  any  part  of  the  body 
without  the  slightest  apprehension  of  danger,  as  no  blood 
vessel  of  any  consequence  can  be  injured  by  such  a  wound 
in  any  part  of  the  body  whatever.  The  idea  of  hemor- 
rhage from  the  cut,  as  well  as  the  utter  uselessness  of 
internal  medicines  should  be  dismissed  from  the  mind ; 
and  the  perfect  safety  and  success  of  cutting  out  a  piece 
of  skin  he  impressed  upon  the  memory. 

"  It  so  happen^  that  a  few  nightsafter  the  above  men- 
tioned death  was  related  to  us,  a  horsekeeper,  who  had 
been  bitten  in  the  foot  by  a  snake,  was  brought  to  our 
door.  The  pain  was  most  intense,  and,  as  usual, 
gradually  passing  up  the  limb ;  but  no  mark  whatever  of 
the  bite  could  be  seen,  which  is  not  unfrequently  the 
case  in  the  dark  skin,  especially  at  night.  He  pointed 
as  nearly  as  he  could  (for  the  sensation  in  the  part  is  for 
the  time  destroyed)  to  the  spot,  which  was  on  the  ride 
of  the  small  toe.  A  piece  of  skin  about  the  size  of  a 
four-pence  was  out  out — an  operation  which  gave  him 
no  pain  whatever— that  is  he  did  not  feel  the  pain  of  the 
cutting — a   circumstance   we  have  almost  invariaUy 
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noticed  in  these  cases,  and  which  ought  to  remove  any 
rductance  there  might  be  in  resorting  to  the  knife.  In 
a  few  minutes  the  pain  began  to  descend  along  the  limb, 
until  the  expiration  of  perhaps  ten  minutes,  when  it 
entirely  subsided ;  and  tnen,  but  not  till  then,  did  the 
pain  of  the  cut  become  perceptible.  This  too  is  a  most 
interesting  fact,  and  accords  with  our  experience  in  almost 
all  cases;  so  long  as  the  poison  remains  the  pain 
from  the  cut  is  not  feU ;  the  latter  being  perceived  only 
on  the  subsidence  of  the  former ;  and  when  this  takes 
place  it  is  the  signal  that  all  danger  has  pissed.  The 
course  is  geDeraUy  as  follows :  Intense  pain  is  at  first 
experienced  at  the  seat  of  the  bite,  but  in  a  few  minutes 
it  begins  to  ascend  the  limb,  until  the  lapse  of  half  or 
three  quarters  of  an  hour,  when  it  has  reacned  the  loins, 
if  the  bite  be  on  the  leg,  or  the  neck  if  on  the  hand. 
The  piece  is  then  cut  out  i^ithout  being  felt,  and  within 
a  few  minutes  the  pain  commences  to  leave  the  upper 
parts,  gradually  descending  along  the  limb  until  it 
reaches  the  wound,  when  the  cut  begins  to  be  felt. 

"  The  relief  of  intense  pain  would  alone  justify  the 
catting  out  a  piece  of  skin  the  size  of  a  sixpence ;  but 
surely  the  conviction  that  life  or  death  is  the  ^temative 
will  nerve  the  most  timid  to  perform  such  a  trifling 
Operation." 

The  following  communication  by  Dr.  Cameron,  was 
addressed  to  the  Superintending  Surgeon  at  Eurrachee, 
regarding  a  cure  for  snake  bites : 

*'  Being  aware  how  much  public  attention  has  been 
excited  of  late  in  this  Province,  from  the  frequent  deaths 


that  by  the  local  bleeding,  the  absorption  of  the  vims 
into  the  system  is  rendered  less  rapid,  while  the  flowing 
of  the  blood  may  remove  some  of  the  virus  itself  that 
has  been  injected  into  the  wound,  besides  which,  it,  bv 
this  means,  is  eidarged,  rendering  it  lessdifiicult  to  wash 
the  puncture,  which  is  the  next  thing  that  should  be 
done.  After  the  wound  has  been  well  and  expeditiously 
washed,  the  mouth,  which  in  this  instance  acts  the  part 
of  a  cupping  glass,  with  this  beneficial  difl'erenco,  that  it 
can  suit  itself  to  every  part,  as  in  the  case  adduced  above, 
when  the  finger  was  the  part  bitten,  while  the  cupping 
glass  can  only  be  applied  to  certain  parts.  I  have  said 
the  wound  having  beien  well  and  expeditiously  washed, 
the  mouth  should  be  applied  and  suction  vigorously 
carried  on,  and  prolonged  according  to  the  virulence  of 
the  poison  of  the  snake  that  has  inflicted  the  wound,  for 
one,  two,  and  even  three  hours,  without  ceasing,  by 
relays  of  people,  who  are  to  be  directed  to  spit  out  what 
they  draw  into  their  mouth.  While  upon  this  part  of 
the  subject,  it  may  be  as  well  to  mention,  for  geoenl 
information,  (as  I  am  aware  that  a  contrary'  idea  is  pre- 
valent, and,  indeed,  it  is  natural  that  it  should  be  so) 
that  the  virus  of  a  snake,  however  deadly,  when  injected 
through  the  skin,  by  means  of  its  tubulsir  fang,  is  harm, 
less,  even  when  swallowed  and  taken  into  the  stcnnach. 
The  only  danger  to  be  apprehended  by  the  suction  of 
the  poison  into  the  mouth,  being,  the  diauce  of  anabra^ 
don  of  the  gums.  This  fact  cannot  attain  too  great 
publicity,  as  it  will  remove  the  objections  of  bystanders 
to  render  that  assistance,   which  if  they  considered 


caused  by  snake  bites,  and  being  quite  alive  to  the  great   dangerous  to  themselves,  they  naturally  would  refuse  to 
importance  of  the  subject,  it  aflbrdsme  much  pleasure  to  afford. 


forward  the  accompanying  statement  of  successful  ter- 
mination to  a  snake  bite,  that  has  lately  come  under  my 
notice,  together  with  a  few  observations  that  I  venture  to 
offer  on  the  subject,  which  I  do  with  much  diffidence, 
but  with  a  sincere  desire  that  they  may  be  of  benefit.  I 
also  hope  that  the  statement  forwarded  may  be  the 
means  of  shewing  that  a  person  so  bitten  need  not  by 
any  means  despair,  but  rather  be  led  to  use  the  remedial 
measures  pointed  out,  and  which,  I  trust,  may  be  the 
means  of  saving  human  life. 

"  In  forwardmg  the  snake  called  "  Kuppa,"  that  in- 
flicted the  wound,  I  regret  not  having  had  an  opportunity 
6i  examining  its  head,  which  was  destroyed  wnen  it  was 
killed ;  Captain  Jameson,  Deputy  Collector  of  Nowshera 
however,  at  once  recognized  it  as  being  of  a  kind  whose 
bite  caused  numerous  deaths  in  his  own  CoUectorate,  and 
throughout  Sind,  and  says,  that  it  is  of  the  most  poison- 
ous kmd. 

*'  On  the  12th  September,  1855,  at  4  o'clock  p.m.,  Nursoo, 
Commissariat  cart  driver,  was  brought  to  the  Artilleiy 
Hospital,  stating  that  he  had  been  bitten  b^  a  snake 
hardly  five  minutes  previously,  in  one  of  his  finj^rs. 
"Ui.  Kourke,  the  assistant-apothecary,  on  examination, 
found  two  punctured  marks  near  the  end  of  the  little 
finger  on  his  left  hand.    On  my  arrival  at  the  Hospital 
a  few  minutes  afterwards,  I  saw  the  man,  and  the  snake 
that  infiicted  the  wound  was  pointed  out  to  me.    I  found 
that  Mr.  Bourke  had  most  judiciously  lanced  the  punc- 
tured wounds,  laying  them  open,  and  causing  them  to 
bleed  freely,and  was  washing  thescarified  parts  with  warm 
water.    This  having  been  done,  I  made  the  man  put 
bis  mouth  to  the  wounded  part,  and  told  him  to  suck  as 
vigorously  as  possible ;  this  was  continued  for  upwards 
of  an  hour,  during  which  he  had  occasional  doses  of  am- 
monia.    The  wounds  were  then  covered  over  with  a 
paste  made  of  Pulvis  Ipecacuanha.    I  appointed  people 
to  sit  up  with  him  by  turns  all  night,  desirinff  that  I 
might  be  made  acouainted  should  he  oecome  at  all  worse. 
I7o  bad  symptom,  however,  supervened,  and  when  I  saw 
him  next  morning  he  said,  beyond  his  finserthat  side  of 
bis  hand  and  ann  feeling  rather  benumbed,  he  was  quite 
comfortable,  and  he  left  hospital  during  the  day  well. 


With  regard  to  the  process  itself,  that  of  continued 
suction  by  the  mouth,  I  feel  I  cannot  say  too  much  in 
its  favour,  as  I  consider  that  if  it  is  haa  recourse  to  in 
time,  even  in  the  absence  of  scarifying  and  washing  the 
puncture,  not  one  death  in  a  hundred  would  occur  from 
snake  bite,  while  from  its  easiness  of  attainment,  and 
simplicity  in  the  mode  of  udng,  it  is  within  the  reach  of 
idl.  In  the  first  place  the  virus  is  directly  abstracted 
from  the  wound,  while,  at  the  same  time,  pressure  is 
made  around  it  by  the  action  of  the  li{>6  during  Um 
process  of  suction,  preventing  the  absorbents  from  taking 
up  the  poison,  ana  conve3ring  it  into  the  system;  two 
important  objects  being  thus  at  once  attained. 

So  much  vidue  do  I  place  upon  what  I  thus  advocate, 
that  when  bitten  by  a  whip  snake  myself,  some  years 
since,  above  the  heel,  and  being  asked  by  two  fnends 
who  were  present,  what  should  be  done,  I  told  them, 
saying  that  I  could  not  get  at  the  place  myself  to  apply 
my  mouth  to  it.    They,  however,  at  once  offered  tneir 
kind  assistance,  and  continued  in  relieving  each  other  for 
upwards  of  two  hours,  to  which,  under  Providence,  I 
consider  I  am  indebted  for  my  life.    I  observe  that  this 
continued  suction  causes,  after  a  time,  great  pain  to  the 
patient,  and  probably  he  will  (as  I  did)  beg  that  itaoay 
De  put  a  stop  to ;  no  attention,  however,  should  be  paid  to 
this,  it  should  be  continued  for  a  time,  as  I  have  already 
mentioned,  dependent  upon  the  virulence  of  the  poison 
possessed  by  the  snake  that  inflicted  the  wound,  and  the 
length  of  time  that  has  elapsed  from  the  time  of  beins 
bitten,  before  it  has  been  commenced.    In  conclusion  I 
have  only  to  add  that  diffusible  stimulants  should  from 
time  to  time  be  administered,  the  quantity  of  which  will 
depend  upon  the  state  of  the  pulse ;  and  the  attention  of 
the  wounded  person  is  to  be  kept  excited  as  much  as 
possible,  and  every  means,  even  that  of  making  him  ran 
about,  being  used  to  prev^t  him  from  falling  asleep  for 
some  hours  after  he  has  been  bitten. 

The  Academy  of  Sciences  of  Paris,  December  5th,  1864, 
speaks  in  the  most  favourable  terms  of  a  paper  read  by 
Dr.  Brainei^,  President  of  the  Rush  Medical  College  of 
Chicago,  on  the  treatment  of  bites  of  enormous  sexpents. 
He  caused  pigeons  to  be  bitten  by  the  erotaUpkenu  trig$^ 


"  In  the  foregoing,  by  scarifying  the  puncture  and   mimu,  and  saved  them  by  injecting  solutions  of  lactate 
causing  it  to  bloed  freely,  two  objects  are  attained ;  first,  <  of  inm  and  iodine  of  potassium— both  electzo-posxtivv 
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Alia — into  the  wounds.  Now  it  is  an  undeniable  fact 
that  "prevention  is  always  better  than  curs,"  and  who- 
ever, therefore,  discovers  the  means  of  shielding  from  any 
of  the  physical  and  moral  evils  that  afflict  humanity, 
merits  better  the  gratitude  ot  his  fellow-men,  than  he 
who  points  out  to  us  a  certain  cure.  Here  philosophy 
and  benevolence  go  hand  in  hand,  impelled,  doubtless, 
by  a  similar  idea.  Serving  out  quinine  in  wine  to  our 
gallant  sailors,  who  expose  their  lives  on  the  swampy 
regions  of  the  West  Coast  of  Africa,  to  put  an  end  to  that 
chronic  evil,  the  African  slave  trade,  has,  with  scarcely 
anvezceptionsjpreventedattacksof  fever ;  on  the  contrary 
all  those  who  refused  to  take  this  preveaiwi  medicine 
were  affected  by  the  malaria,  and  some  died.  A  similar 
plan  is  adopted  by  the  native  snake  doctors  and  catchers, 
they  keep  the  system  saturated  with  some  bitter  decoc- 
tion, preferring,  I  believe,  certain  s^ies  of  aristolochia, 
gnaco,  and  oe£ron.  However,  this  is  a  very  disagreeable 
alternative  by  which  to  purchase  immunity  from  an  ac- 
cident which,  after  all,  mav  never  befall  us,  besides 
affecUng  more  or  less  the  healthy  state  of  him  who  would 
submit  to  being  cured  beforehand,  as  they  style  the  pro- 
cen.  A  correspondent  in  Ghiriqui ,  says,  *  *  The  following 
anecdote,  related  to  me  by  a  veiy  intelligent  native  here, 
WGold  point  out  to  us  a  better  mode  of  investigation.  A 
large  snake  of  the  most  venomous  kind  was  caught  in  a 
hen  roo8t,trying  to  steal  the  eggs  on  which  ahen  was  sitting, 
after  having  killed  the  hen,  whose  cackling  had  betrayed 
the  thief.  The  farmer  having  heard  from  the  Indians 
of  the  repugnance  which  these  reptiles  have  for  an  alli- 
gator's tooth,  had  one  brought  and  tied  round  a  hen's  neck, 
and  thus  thrown  to  the  snake ;  it  remained  unhurt.  The 
fowl  was  again  taken  up  and  the  tooth  removed ;  when 
thus  thrown  in  the  reachof  the  snake,  it "  immediately  bit, 
and  &e  bite,  of  course,  was  mortal.  The  experiment 
was  again  repeated  with  the  same  results."  I  have  often 
been  informed  that  a  reptile's  tooth  presented  to  a  snake 
has  a  sort  of  magnetic  influence  over  it,  causing  the 
make,  even  when  irritated,  to  become  as  if  torpid.  It  is 
a  common  assertion  among  the  country  people  that  the 
{>re8ence  of  a  preg^nant  woman  has  a  somewhat  similar 
effect.  Now,  as  to  the  modut  cperantU  of  the  former,  we 
can  only  suppose  it  is  owing  to  the  negative^  or  non-elec- 
tric condition  of  the  fangs,  which  when  rubbed  attracts 
light  substances,  just  in  the  same  way  that  amber  does. 
That  poisons  introduced  into  the  body  act  more  or  less 
by  disturbing  the  electro-vital  electricity  which  exists  in 
the  state  of  health,  we  have  a  confirmation  in  the  ex- 
periment of  Dr.  Pkge,  of  Valparaiso,  who  employed  the 
electro-magnetic  battery  to  renst  the  prostration  ensuing 
from  large  doses  of  opium.  M.  Dudos  has  also  shown 
that  the  tetanic  symptoms  produced  by  overdoses  of 
strychnine  are  relievea  by  native  and  rendered  worse 
by  positive  electricity.  The  cedron  having  more  or  leas 
a  principal  similar  if  not  identical  with  strychnine,  must, 
therefore,  be  useful  in  snake  bites  from  its  positive  ex- 
citing qualities.  However,  what  we  ask  from  science  is 
rather  the  amulel  to  protect  than  the  means  of  cure, 
whidi,  though  certain,  can  only  be  after  immense  suffer- 
ing and  danger.  Having  thrown  out  the  suggestion 
like  "  bread  on  tiie  waters,"  I  hope  some  of  your  scien- 
tific benevolent  readers  will  be  enabled  to  confer  so 
useful  a  boon  upon  the  industrious  emigrant  and  others, 
who  go  to  bring  new  lands  within  the  domain  of  culti- 
vation. 

The  point  of  the  Bushman's  arrow  is  saturated  with  a 
deadly  poison,  supposed  to  be  made  of  the  venom  of 
snakes  mixed  with  the  milky  juice  of  the  Euphorbia  and 
of  some  poisonous  bulb.  As  a  prevention  against  the  ill 
eflfocts  of  venomous  snakes,  many  of  the  Hottentots  and 
Bosfamen  swallow  the  venom  of  these  reptiles  with  the 
view  of  saturating  their  system  with  it,  and  so  rendering 
uiy  casual  introduction  of  the  same  venom  innoxious. 
The  curative  means  they  adopt  for  venomous  bites  and 
poisoned  wounds,  consistof  interoaland  topical  use  of  snake 
Toot,  the  oater  bark  of  which  poswaBes  a  slightly  sweetish', 


taste,  the  fibres  of  the  wood  being  yellow,  and  imparting 
an  acid  and  somewliat  hot  flavour. 

The  mode  of  using  this  remedy  is  by  the  wounded 
person  chewing  a  portion  of  the  root  until  it  becomes  a 
pulpy  mass,  and  swallowing  the  saliva  to  produce  nausea. 
The  wound  is  also  washed  with  some  of  the  saliva,  and 
the  pulp  bound  upon  the  part.  This  is  frequently  re- 
peated until  the  patient  is  out  of  danger.  The  most 
implicit  faith  appears  to  be  placed  in  this  remedy. 

Dr.  Orpen,  of  Colesburg,  Cape  of  Good  Hope,  tells  us 
that  though  the  full  introduction  of  the  poison  into  the 
blood  will  kill  in  a  few  hours,  yet  it  can  be  sucked  into 
the  mouth,  either  of  the  person  bitten,  or  of  another,  and 
even  swallowed,  with  perfect  impunity.  This,  all  the 
Bush  people  know  well  and  practise.  Secondly,  if  it  be 
possible,  fW)m  the  position  of  the  wound,  as  on  the 
fingers,  toes,  arms,  or  legs,  they  should  tie  at  once  on 
receiving  the  wound,  a  cord  of  some  kind  round  the  part 
above  the  wound,  very  tightlv,  twisting  it  with  a  stidk, 
so  as  to  prevent  wholly,  or  at  least  diminish  the  quantity 
of  the  poison  that  can  be  carried  by  the  veins  towards 
the  heart,  and  into  the  general  circulation.  Let  the 
person  who  sucks  the  wound  continue  to  do  so,  spitting 
out,  if  he  chooses,  as  most  will,  whatever  he  can  extract 
of  blood  or  poison,  until  he  can  suck  out  jio  more ;  and 
if  the  wound  be  so  situated  that  it  does  not  bleed  freely 
in  sucking,  it  may  be  advisable  to  enlarge  it,  by  a  simple 
cut  with  a  knife,  which  almost  eveiy  one  carries,  so  as  to 
make  more  blood  flow  out  under  the  suction.  If  the 
wound  be  so  placed  that  it  can  be  cauterised  with  a  red- 
hot  iron,  or  with  any  powerful  caustic,  let  this  be  done 
to  its  whole  depth,  as  soon  after  the  tying  of  the  hand- 
kerchief (or  conl)  and  completed  sucking,  as  possible. 

It  is  said,  that  in  India  a  smallpoultice  of  ipecacuanlia 
powder  is  applied  to  the  wound  emcaciously,  and  it  is  aiao 
administered  internally ;  so  also  are  various  preparations 
of  ammonia  (eau-de-luce,  spirits  of  hartshorn,  liquid  and 
solid  smelling  salts) ,  &c. ,  &c.  There  can  be  no  objection 
to  try  anything  that  either  experience  or  theory  shows 
to  be  really  or  probably  useful ;  but  all  these  things, 
as  well  as  surgical  instruments,  are  rarely  at  hand 
when  the  mischief  occurs,  or  to  be  obtained  until 
after  all  chance  of  escape  from  death  is  gone ;  whereas 
there  will  he  always  present  the  bitten  person's  own 
mouth  to  suck  any  part  that  his  lips  can  reach,  or  com- 
monly also  'some  other  person's  mouth,  to  do  the  same 
ofiice  to  part«  out  of  his  own  reach ;  and  at  almost  adl 
times  some  kind  of  band,  ligature,  cord,  handkerchief, 
&c.,  is  within  reach  in  a  moment,  and  these  two  means, 
I  believe,  give  more  rational  prospect  of  escape  than  all 
other  measures  tmited.  I  have  been  told,  that  the 
Bushmen  harden  themselves  graduallv  asainst  the  effects 
of  the  bites  of  poisonous  snakes,  by  orinking  all  sorta  of 
animal  and  vegetable  poisons,  and  say  they  have  no  fear 
of  an^  such,  whether  there  be  any  truth  in  this  stoiy, 
or  this  boast,  or  efficacy  in  this  practice,  I  cannot  say, 
but  I  do  not  believe  there  is ;  because  all  such  poisons, 
if  they  do  not  kill  by  their  direct  action  on  the  stomach 
(whidi  snake's  poison  will  not,  though  many  vegetable 
and  mineral  poisons  will),  must  become  so  wholly  lutered, 
chemically,  by  digestion,  as  to  have  no  effect  when  t^ey 
reach  the  blood.  It  is  certainly  said  in  history,  that 
Mithridates,  King  of  Pontus,  the  great  enemy  and  almost 
victor  over  the  llomans,  had  hardened  himself  against 
all  poisons,  by  the  constant  use  of  them ;  and  there  is  a 
medicine  called  after  his  name,  fW)m  this  tradition ;  but 
the  fact  is  as  uncertain  as  a  thousand  others  traditionally 
related. 

At  a  meeting  of  the  Medioo-Ghirurgical  Society  of 
Graham's  Town  (Gape  Colony),  held  Sept.  26th,  1855, 
the  President,  Dr.  Melvin,  Inspector-General,  quoted 
some  experiments  on  snake-bites,  which  had  been  under- 
taken bv  a  medical  officer,  solely  for  his  own  informatioD 
and  satisfaction : — 

ExFEaiMKNT  1.— A  large  cobra  de  capella,  of  the 
yellow  description,  was  induoed  to  bite  a  full-grown  do  g 
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in  the  neck,  below  the  right  ear.    At  the  moment  the 
animal  was  bitten  he  evinced  much  terror,  and  uttered  a 
yell,  but  did  not  afterwards  exhibit  any  ssanptoniB  indica- 
tive of  suffering,  except  occasionally  a  slight  twisting  of 
the  ear :  after  ten  minutes  the  part  appeared  somewhat 
swoUen,  and  the  dog  became  lethargic ;  at  the  expira  Jon 
of  eight  minutes  longer  he  was  seized  with  universal 
tremor,  after  which  he  lay  down,  and  could  not  be  induoed 
again  to  resume  the  standing  posture.    When  placed  on 
his  legs  his  nose  always  restea  on  the  ground,  he  being 
unable  to  raise  his  head,  the  extensor  muscles  of  the  neck 
having  to  all  appearance  lost  their  power ;  and  this  de- 
fect of  muscular  energy^  gradually  pervaded  the  whole 
body ;  he  lay  for  some  tune  in  a  state  of  coma,  but  at  the 
expiration  of  SO  minutes  from  the  infliotiott  of  the  wound 
he  was  seized  with  strong  convulsions  of  the  body,  his 
eyes  being  open  and  fixed.    The  paroxysms  returned  at 
short  intemus  during  fifteen  minutes,  when,  at  the  ter- 
mination of  one,  he  expired,  making  a  total  of  forty-five 
minutes  Arom  tlM  moment  he  was  bitten.    On  examina- 
tion, immediately  after  death,  thero  was  evident  tume- 
faction around  the  wound,  the  cellular  membrane  being 
filled  with  serous  fluid  of  a  dark  colour,  which  also  could 
be  traced  downwards  along  the  course  of  the  absorbents 
in  the  neck ;  the  venous  system  was  loaded  with  Uood, 
which  ^ipeared  to  be  attenuated,  and  retained  its  fluidity 
during  many  hours.    Except  turgeaoenoe  of  the  vessels 
of  the  brain  and  lungs,  particularly  of  the  yeins,  there 
was  not  any  morbid  change  in  the  vital  organs  obser- 
vable. 

ExFEBixBNT  2. — ^Two  davs  after  the  above  experiment 
was  made,  the  snake  bit  a  fml-grown  dojg;  in  the  sboulder. 
The  same  indications  of  terror  and  pain  as  in  the  fore- 
going instance  were  aflforded,  and  afterwards  the  animal 
did  not  evince  any  uneaaness  or  annoyance  Anom  the 
wound.  Five  minutes  were  permitted  to  elapse,  when  a 
portion  of  the  integuments  and  subjacent  parts,  to  the 
distance  of  two  indies  round  the  bite,  was  removed,  after 
which  he  was  allowed  to  lick  the  surface.  The  dog  was 
kept  up  until  the  following  day,  when,  not  having  shown 
any  qrmptoms  of  being  affected  by  the  venom,  he  was 
released,  and  he  became  perfectly  well. 

On  examining  a  portion  of  the  integument  which  had 
been  excised,  appearances  similar  to  those  remarked  in 
the  former  experiment  were  observed  to  extend  round 
the  bite.  As  a  corroborative  proof  that  the  cobra  had 
snffident  energy  and  virus  to  infect  this  dog,  the  third 
experiment  was  practised  by  causing  it  immediately  to 
fosten  on  a  cat,  which  died  in  fifty-eix  mintes  afterwards, 
having  symptoms  and  appeaiances,  on  dissection,  exactly 
similar  to  those  detailed  m  the  first  case. 

ExpBRiMsirr  4. — In  order  to  try  the  eflioacy  of  the 
**  snake  root,"  a  full-sized  bastard  cobra  was  induced  to 
fasten  on  a  dog  at  the  lower  part  of  the  neck.  After  a 
lapse  of  five  minutes  a  strong  infusion  of  the  root  was 
poured  down  his  throat  until  vomiting  was  produced,  and 
this  was  thrice  repeated ;  the  wound  vras  washed  with  it, 
and  some  of  the  bruised  root  was  bound  on  the  mrt.  At 
the  expiration  of  twenty  minutes,  the  animal  became 
restless  and  whined ;  soon  after,  a  lethargic  insensibility 
seized  him :  convulsions  supervened  and  terminated  in 
death,  in  little  more  than  an  hour  from  the  infliction  of 
the  Ute.  The  jwfft-mortem  appearances  in  this  case  were 
similar  to  those  alreadv  described,  the  effusion  of  serum 
around  the  wound  being  rather  more  copious  than  in 
former  instances. 

In  two  instances,  the  experiment  of  excision  was  tried. 
In  one,  seven  minutes  were  allowed  to  elapse  previous  to 
the  operation ;  and  in  the  second,  the  part  was  not  excised 
before  a  quarter  of  an  hour  had  elapsed.  The  former  of 
these  cases  termiiated  favourablv ;  bu^  in  the  other  the 
same  result  followed  as  if  no  curative  means  had  been 
adapted. 

From  a  due  consideration  of  the  several  experiments 
quoted  by  Dr.  Melvin,  he  is  inclined  to  regara  excision 
of  the  put  Utten  by  a  venomoaa  reptile  as  the  sorait 


means  to  be  adopted  to  save  the  sufferer's  life ;  and  th® 
operation  should  not  be  delayed  beyond  ten  minutes  afte^* 
the  infliction  of  the  wound.  Suction  by  the  mouth  is  a 
well-known  remedy,  and  the  readiest  which  can  be  adopted , 
and  will  arrest  the  absorption .  of  the  virus  for  a  time, 
but  it  is  doubtful  that  it  would  remove  the  whole  of  the 
poison :  it  would  lessen  the  quantity,  however,  and  make 
what  remained  less  noxious.  The  application  of  cuj^ong 
glasses  would  be  more  powerful  and  efiicient ;  but  at  a 
distance  from  a  house  such  articles  could  not  be  procured. 
Under  such  circumstances,  the  writer  thinks  that  suction, 
and  the  application  of  a  ligature  immediately  above  the 
bite,  would  be  the  readiest  and  os^y  means  to  be  adopted, 
imtil  excision  could  be  effected.  Stimulants  are  of  great 
use,  particularly  the  carbonate  of  ammonia.  Arsenic  has 
also  been  used  with  success. 

Mr.  Theobald,  an  apothecary  of  Kamptee,  Madras, 
publishes  what  he  considers  an  effectual  remedy  for  the 
sting  of  the  scorpion,  which  is  the  juice  of  mbAehy- 
ranthet  atverOt  a  plant  common  everywhere  in  India.  Ue 
states,  "  My  daughter  was  three  years  of  a^  when  she 
was  stung  in  one  of  her  hands  by  a  scorpion,  as  she 
attempted  to  catch  it  as  it  was  crossing  her,  and  only  her 
mother,  who  was  present,  noticed  the  occurrence  ivxu- 
dentally :  the  little  sufferer  could  not  point  out  where 
the  sting  was,  and  her  incessant  screams  were  so  great 
that  I  was  fearful  of  her  falling  into  oonvulsions  if  she 
was  not  immediately  rdieved.  Having  lost  the  prospect 
of  touching  the  affected  part  with  nitric  acid,  for  want 
of  knowing  the  exact  situation  of  the  sting ;  and  the 
awful  consequences  that  might  follow  if  her  hands  were 
besmeared  with  a  destructive  fluid,  led  me  to  resort  to 
something  that  I  should  not  feel  regret  for  having  adopted. 
The  fresh  leaves  of  the  plant  named  were  bruised  and 
applied  all  over  the  fore  arm,  and  about  a  table  spoonful 
of  the  juice  given  internally.  This  had  the  desired 
effect  in  arresting  the  pain  in  a  very  short  time.  Ue 
subsequently  tried  the  remedy  on  his  gardener  with  equal 
success. 

Mr.  W.  J.  Carter,  clerk  of  the  Church  of  Kamptee, 
also  publishes  a  letter  notifying  the  efficacy  of  the 
remedy  in  the  case  of  a  child  of  his  stung  by  a  sooipion. 
The  leaves  were  pounded,  three  spoonfuls  of  the  juice 
were  given  internally,  and  from  the  uncertainty  as  to 
which  foot  was  stung,  the  juice  was  also  applied  to  both 
feet  up  to  the  knees.  The  child  was  reeved  in  a  quarter 
of  an  hour. 

Another  correspondent  suggests  as  an  efBactual  remedy 
well  rubbing  the  part  affect^  before  the  fire  with  gingely 
oil  (Sesame). 

The  cure  resorted  to  in  New  South  Wales  is  to 

take  a  pinch  of  salts  of  hartshorn,  and  put  it  on  the 

bite,  then  apply  a  few  drops  of  nitric  acid,  which  may 

be  removed  in  a  few  minutes  if  it  does  not  succeed  in 

relieving  the  pain. 

The  followmg  hints,  given  in  the  Cape  Almanac,  are 
worth  attending  to,  as  summarising  in  brief  much  of  the 
advice  given  already  :— 

"  In  the  event  of  a  person  hemg  bit  by  a  snake,  no 
time  should  be  lost  in  applying  the  proper  remedies.  The 
indications  of  cure  should  be  three — 1st,  In  preventing 
the  poison  entering  into  the  constitution  of  the  body ; 
2nd,  The  withdrawmg  or  destrojring  the  poison  in  the 
wound ;  Srd,  The  countempting  its  baneful  effects  when 
it  has  entered  the  system. — The  first  of  these  is  to  be 
effected  by  tying  a  very  tight  ligature,  or  garter  twisted 
with  a  stick,  above  the  wound  about  five  or  six  inches, 
or  over  the  first  joint  of  the  limbs ;  by  these  means  the 
poisonous  liquid  may  be  prevented  entering  the  cireula- 
tioD. 

**  The  second  indication  is  that  of  ai^yin^  topical  re- 
medies to  the  wound,  either  by  the  application  of  one*s 
own  mouth,  or  that  of  an  assistant,  for  the  purpose  of 
withdrawing,  bv  strong  suction,  as  much  of  the  poison 
from  the  wound  as  can  be  effected,  and  which  will  do  no 
iiyory,  either  to  the  mouth  or  slwmach  of  a  peitOD  if 
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swallowed ;  after  which  eau  de  luce,  nitric  or  siilphii- 
no  acid,  water  of  ammonia,  or  sal  volatile,  shotild  be 
dropped  into  the  womid  as  fnely  as  possible,  and  the 
recess  washed  as  completely  out  with  it  as  can  be  accom- 
plished. 

"  The  third  indication  is  to  be  effected  by  exhibiting 
internally  a  tea-spoonfol  of  eau  de  lace,  water  of  ammo- 
nia, or  ml  volatile,  in  half  a  glass  of  cold  water,  every 
five  minutes,  to  create  a  strong  and  artificial  stimulus, 
and  thua  to  remove  the  languor  and  lethargy  that  im- 
mediately succeed  the  bite  ;  further,  by  rubbmff  harts- 
horn on  the  temples  and  nostrils,  by  employing  bleeding 
and  electricity,  and  occasionally  brandy,  both  externally 
and  internally,  with  frictions  of  salt,  and  increased  tem- 
perature of  heat  and  blankets ;  all  those  exciting  means 
should  be  employed  until  the  patient  recovers,  or  until 
no  further  hopes  are  entertained  of  his  recovery.  The 
great  object  of  these  applications  is  to  support  the  vit 
vita,  or  power  of  life,  until  the  constitution,  either  by 
ite  own  energ>',  has  overcome  the  effects  of  the  im- 
bibed poison,  or  the  remedies  exhibited,  by  mingling 
with  it  in  the  puncture,  or  meeting  it  in  the  circulation, 
may  render  it,  by  decomposition,  inert  or  harmless.  In 
disKontinuing  the  remedies  that  have  been  recommended, 
a  course  of  gradual  diminution  should  be  pursued,  as  they 
are  apt  to  occasion,  by  their  effects,  a  considerable  degree 
of  debility." 

In  a  paper  on  the  medicinal  properties  of  the  MUanea 
Ou^eOf  which  I  published  in  the  FhannaeetUieal  Jotanal 
a  few  yeanago  (vol.  10,  p.  684),  I  cited  various  authori- 
ties aa  to  its  npeventive  virtues  against  all  poisons.  The 
celcbmted  Mutis,  of  Santa  Fe,  first  made  known  its 
properties  as  an  antidote  against  the  bite  of  cer- 
tain serpents,  and  Humboldt  and  Bompland  have 
conflrmed  the  powerful  virtues  of  the  plant.  M.  Mutis 
was  desirous  of  ascertaining  if  inoculation  with  the 
goaco  would  render  a  person  obnoxious  to  the  bite  of 
neipente  for  a  lengthened  period,  but  was  prevented  from 
completing  his  experiments  by  the  refusal  of  the  Ghimd 
Court  of  J ustioe  at  Santa  Fe,  to  allow  him  to  make  them 
on  criminals  condemned  to  death.  The  negroes  who 
wi«h  to  protect  themselves  against  snakes  bites  take  the 
following  precautions : — They  make  two  incisions  on  the 
feet,  two  on  the  hands,  and  one  on  each  side  of  the  chest. 
They  express  the  juice  of  the  leaves  of  the  ^uaco,  which 
they  pour  on  the  incision,  as  if  inoculatmg.  Before 
the  operation  they  make  the  patient  drink  two  spoonfuls 
of  the  juice,  and  they  recommend  his  doing  the  same  five 
or  six  times  &  month  to  continue  the  virtues.  One  of 
the  leaves  of  the  plant  is  usually  carried  about  the  per- 
son, and  the  strong  penetrating  and  venomous  odour  is 
said  to  have  stapify ing  effect  on  the  reptiles.  [Alibert's 
New  Elements  of  Therapeutics,  p.  600.] 

A  very  valuable  paper  by  Capt.  Munro,  F.L.S.,  was 
published  in  the  first  part  of  the  6th  vol.  of  the  Journal 
of  the  Agricultural  and  Horticultural  Society  of  India,  on 
the  antidotes  to  snake  bites.  The  set  of  this  Indian 
journal  is  in  the  Society's  libnuy.  I  transcribed  the 
paper  in  full  in  my  OoUmml  iVsyMMS,  Vol.  XIU.,  p. 
377.  It  is  too  long  to  be  given  here,  but  I  will  make  an 
abstract  of  those  parts  speaally  relating  to  vegetable  an- 
tidotes. 

For  many  years  past  different  remedies  have  been  pro- 
posed in  India  as  infallible  ones,  by  men  in  several  in- 
stances, entitled  to  full  credit  for  completeness  in 
carrying  on  their  experiments,  and  possessed  of  a  sufficient 
knowledge  of  the  subject  to  render  their  assertions  worthy 
of  all  belief  and  attention .  Some  of  these  remedies  have, 
however,  been  tried  by  others  equally  capable  of  giving 
an  opinion  and  found  to  fail. 

I  find  these  remarks  have  already  extended  to  such 
length  that  I  must  defer  the  conclusion  until  a  future 
number. 


MEN  AND  MANUFACTURES  IN  THE  UNITED 

STATES.' 

By  W.  Briooes  Adahs. 

The  object  for  which  the  Society  of  Arts  was  incor- 
porated was  "  generally  to  assist  in  the  advancement, 
development,  and  practical  application  of  eveiy  depart- 
ment of  science  in  connexion  with  the  arts,  manufactures, 
and  commerce  of  the  country." 

Therefore,  to  know  and  understand  the  country  and 
people  with  which  and  whom  we  have  the  laigest  com- 
mercial intercourse,  is  an  important  element  in  the 
operations  of  the  Society. 

We  have  been  in  the  habit  of  considering  and  calling 
the  people  of  the  United  States,  Transatlantic  English- 
men, because  they  were  once  our  colonies.  This  alone, 
cannot  make  them  Englishmen,  in  any  other  sense  than 
that  they  use  the  Enslish  tongue,  and  have  inherited 
many  of  the  old  Engfiah  laws.  Much  more  than  this 
goes  to  the  making  of  Englishmen — ^the  quality  and  staple 
ofmanhood  that  originated  those  laws  and  that  language, 
and  continues  to  make  spontaneous  additions  to  them. 
We,  and  the  original  ruling  people  of  the  United  States, 
who  threw  off  tne  yoke  of  slavery  sought  to  be  imposed 
on  white  men,  started  from  the  same  pomt.  It  womd  be 
ethnologically  desirable  to  know  what  proportion  of 
native  bom  Englishmen  and  of  native  bom  Americans 
did  the  work  at  Bunker  and  elsewhere  with  mind  and 
body.  A  difficult  thing  now  to  ascertain.  But  we  can 
form  some  comparison  as  to  how  fkr  Englishmen  and 
Americans,  starting  fhnn  the  same  point,  have  kept 

Cirallel  paths,  and  continue  to  resemble  each  other  m 
ws,  maimers,  and  customs,  physical  appearance  and 
bodUy  strength,  as  well  as  mental  visour ;  and  if  differences 
have  grown  up,  we  can  try  to  analyse  the  causes  of  the 
difference. 

The  older  naturalists,  De  Pauw  and  Buffon,  writing  at 
some  period  after  the  discovery  of  America,  asserted  Siat 
the  new  world  produced  both  men  and  animals  inferior 
to  the  European  continent,  and  Americiui  philo8^)herB 
contested  the  point.  The  European  side  of  the  aivnment 
was  baaed  on  the  fact  tiiat  the  lajger  European  quadrapeds 
did  not  exist  at  the  time  of  the  conquest,  and  that  the 
tribes  of  red  men,  whether  by  reason  of  inferior  intellect 
or  inferior  bodily  strength,  or  inferior  industrial  energy, 
were  universaUy  vanquished  by  the  whites  of  Europe, 
whether  cominsr  from  Spain,  or  France,  or  England, 
Portugal,  or  Holland. 

Of  these  facts  there  could  be  no  doubt ;  but  the  stipe* 
riority  of  the  Europeans  might  arise  from  superior  and 
abundant  means  and  appliances  long  known  andpractised. 
The  Europeans  might  have  passed  through  Uie  phases  in 
which  they  found  the  red  men  to  exist ;  not  a  nation, 
but  an  aggregate  of  hunting  tribes,  who  living,  by  the 
chase,  when  game  became  scarce,  and  population  grew  to  a 
surplus,  knew  of  no  better  remedy  than  slaughtering  one 
another  in  war,  with  hereditarv  feuds,  till  their  numbers 
were  thinned  down.  A  people  taking  no  thought  for 
the  morrow,  but  not  in  the  spirit  of  Christianity,  and 
when  the  morrow  came,  seeking  their  food,  if  hungry,  by 
the  same  processes  as  the  wild  beasts.  Still  this  did  not 
prove  them  to  be  either  better  or  worse  than  Europeans 
might  have  been  in  some  jpast  age — they  might  be  a 
younger  nation,  not  come  to  their  full  growth. 

But  it  is  certain  that  from  north  to  south,  and  from 
east  to  west,  they  possessed,  with  variations,  one  general 

Shysiognomy,  whether  as  tall  men  in  Patagonia,  or  as 
warfs  in  Fern,  and  moreover,  that  physiognomy,  as 
evinced  by  the  Aztec  children  lately  exhibited,  bore  a 
strong  resemblance  to  the  Assyrians  lately  dug  up  by 
Mr.  £ayard.  Be  it  what  it  might,  there  was  assuredly 
some  cauBe«at  work  to  produce  this  physiognomy,  and 
that  cause  has  not  yet  ceased  to  operate.  It  is  probably 
a  cognate  cause  to  that  which  produces  black  men  [in 
Africa ;  Hindoos  in  India—  thin  and  wiry  and  olive- 
ooloored;  Dutchmen  in  HoUand^^obese  and  fair  and 
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lymphatic ;  Frenchmen' in  France— mercurial  and  belli- 
gerent, but  toned  down  in  Canada,  and  mingling  freely 
with  the  red  women,  shunned  by  the  English  race ;  Irish- 
men in  Ireland,  with  every  tone  of  the  voice  an  aspira- 
tion ;  Englishmen  growing  "  more  Irish  than  the  Irish" 
within  the  "  Pale,"  and  Enolishmen  as  thev  are  and  ha^e 
been  for  ages,  merging  all  foreign  blood  mto  their  own 
peculiar  form  and  temperament.  It  is  not  race  that  does 
all  this,  but  something  else.  Races  coming  to  England 
grow  into  Englishmen ;  Englishmen  going  to  the  United 
States  grow  into  Americans.  In  India  or  the  Antilles, 
though  not  Creoles  bom,  they  grow  to  resemble  Creoles, 
and  their  descendanto  in  Barbadoes,  who  boast  of  being 
neither  *•  crab  nor  Creole,  but  true  Bajuns  bom,"  have 
assuredly  little  trace  of  the  Englishman  left,  save  a  dete- 
riorated mother  tongue. 

The  ancient  Puritans  of  MassachnsetA,  albeit  calling 
themselves  Christians,  invariably  spelt  the  word  indian 
without  a  capital  letter,  as  something  not  human.  Cooper 
and  others  have  sought  to  chivalnse  them  to  make  up 
for  it,  but  all  the  horses  descended  from  Morocco  barbs 
or  Spanish  gineUt^  and  stolen  from  Mexico  to  mount  the 
Red  men  as  Crows  or  Blackfeet,  have  failed  to  produce  a 
Herbert  or  a  Bayard.  The  churl  by  blood  cannot  grow 
up  to  knighthood  without  much  croasing. 

One  of  the  best  and  dearest-brained  men  of  America 
in  the  present  day— one  of  the  few  to  whom  tiie  revolu- 
tionary virtue  and  valour  has  desoended-^and  who  makes 
outward  and  visible  signs  thereof,  Ralph  Waldo  Emer- 
son, has  visited  us,  tslked  to  us,  lectured  to  us,  and 
written  a  book  about  us.  He  says  in  his  book,  "  The 
Methodists  have  acquired  a  face,  the  Quakers  a  face,  the 
Nuns  a  face." 

True,  all  this.  And  even  thus  the  Americans  have 
acquired  a  face  which  very  moderate  perceptive  faculties 
can  pick  out.  This  face  Emerson  himself  possesses.  It 
is  a  face  suggestive  of  the  red  indigenous  races  of  America, 
not  of  copper  tinge,  but  sallow,  indigenous  in  expression, 
indicative  of  melancholy  temperament  and  nervous 
anxiety,  a  face  which,  notwithstanding,  when  brought 
into  England,  and  acclimated  during  the  term  of  an  in- 
denture of  apprenticeship,  changes  its  colour  and  becomes 
from  sallow  a  healthy  florid  red.  And  vic$  versa,  the 
healthy  florid  Englisluuan,  taking  up  his  abode  in  New 
York  for  a  like  seven  years,  becomes  sallow,  and  acquires 
American  characteristics  when  not  counteracted  by  fre- 
quent sea-going.  In  Englishmen,  hilarity  is  a  constant 
quality.  An  American  so  rarcly  laughs  that  it  is  an  ob- 
ject of  instant  remark  by  a  stranger,  "  The  laughers  in 
New  York  are  Irish."  Englishmen  get  drunk.  Americans 
drink  drams,  and  invent  names  for  them  without  end. 
Englishmen  smoke  pi{)es.  Americans  chew  tobacco. 
Englishmen,  between  life  and  death,  average  2o  per 
cent,  more  working  days  than  Americans,  making  a 
Herioufl  difference  in  the  national  capital  invested  in  their 
*'  raising."  Englishmen  cat  as  a  healthy  pleasure  ; 
Americans  as  a  matter  of  imperative  business,  to  be 
rapidly  done.  Englishmen  liavo  an  innate  respect  for 
law  and  order.  Americans  obey  or  break  the  law  as  best 
suits  their  impulses.  Americans  bush-fight  with  the  rifle, 
as  do  the  Indians.  Englishmen  stand  np  in  phalanx,  in 
I'  thin  rod  line."  The  mind  of  the  Englishman  finds 
intervals  of  calm  and  enjoyment:  the  mind  of  the 
American  is  in  a  condition  of  constant  fever — incessant 
strife — with  intervals  of  prostration  needing  stimulus  in 
<*  bitters  and  cocktails,"  which  are  effects  not  causes, 
and  the  fire-water  to  which  the  red  races  succumb  is  but 
the  Indian  verbion  of  the  "juleps  and  slings"  of  the 
deMceudants  of  the  im|K)rted  white  man. 

The  Americans  are  not  a  nation,  not  an  indigenous 
growth  of  men.  Since  their  revolution  and  before, 
America  has  been  the  recinient  of  people  the  surplus 
growth  of  all  countries.  Tncy  arc  an  aggregated  mass,  ■ 
living  under  laws  as  various  as  their  separate  States,  and 
only  held  together  by  a  general  government,  which  they 
submit  to  more  or  less  as  it  suits  them.    We  cannot 


verify,  we  can  only  speculate  on  what  they  would  have 
been  had  immigration  ceased  with  the  revolution.  Look- 
ing at  the  fact  that  boys  leave  theur  families  and  set  up 
for  themselves  "  on  their  own  hook  "  at  15  years  of  age, 
and  that  the  tomb-stones  in  New  York  diminish  the 
"  threescore  and  ten  "  of  English  life  down  to  something 
like  45  and  50,  we  are  constrained  to  suppose  that  soil 
and  climate,  marshy  lands  and  hot  summers,  and  cold 
winters,  produce  a  hot-house  growth  of  man,  soon  ripe, 
kind  quicxly  decayed. 

That  the  American  Union  has  made  rapid  progress  in 
physical  possession  there  can  be  no  doubt.  But  food  has 
Dcen  easy  of  acquisition,  much  easier  than  in  England, 
and  therefore  there  ought  to  be  less  recklessness  of  life. 
But  the  contrary  is  the  case.  Scarcely  any  people  appear 
to  be  so  reckless  of  life  as  the  Americans.  The  Southern 
duels,  and  the  Missisippi  steam-boat  drownings,  and  the 
barbarous  deeds  of  Kansas,  savour  of  people  who  feel  life 
to  be  a  weariness.  In  New  Orleans  it  is  said  that  to 
carry  on  business  requires  three  partners^one  to  bo 
killed  in  a  duel,  another  to  die  of  disease,  and  the  third 
to  pack  up  and  carry  off  the  plunder.  And,  again,  they 
say  that  a  man  cannot  well  understand  mercantile  busi- 
ness tiU  he  haa  been  three  times  broken  up.  Then 
SUtes  repudiate  their  ^ebts,  and  it  will  be  found  that 
the  repudiators  are  most  common  where  the  standard  of 
life  is  lowest. 

Englishmen  are  not  remarkable  forrecklemnessof  life; 
they  are  ready  to  expend  it  for  a  great  object,  but  not  to 
throw  it  away  in  brawls.  There  was  a  period  in  Eng- 
lish history— the  plagues  of  London— when  uncertainty 
of  life  begat  recklessness  of  life,  but  it  did  not  become 
perennial  as  in  the  United  States. 

But  America  does  exhibit  an  outward  enerr>'  in  rail- 
ways, ships,  and  manufactures,  in  commerce  aiid  invasion 
of  neighlwuring  States,  not  national  wars,  but  wars  in 
which  the  surphis  energy  of  the  community  can  expend 
itself  excitably  if  not  profitably.  In  what  class  of  people 
does  this  energy  reside  ?  In  the  native-bom  or  m  the 
imported  races.  There  are  American  people  on  the 
northern  seaboard  of  the  Atlantic,  who  are  very  like 
Englishmen  in  their  attributes,  and  it  is  quite  dear  that 
they  make  fast-sailing  ships,  stimulated  by  various  cir- 
cumstances, which  heretofore,  under  the  old  navigation 
laws.  Englishmen  were  lacking  in,  but  the  men  who  do 
these  things  arc  of  the  same  staple  as  Englishmen ;  they 
have  not  deteriorated,  on  a  Western  bank  of  the  Atlantic, 
from  what  their  forefathers  were  on  an  Eastern. 

**  Through  storm  and  wave  and  blinding  mist,  stoat  are  the 

besrts  which  min 
The  fishing-fmacks  of  Marblebead,  the  sea-boats  of  Cape  Aon." 

They  invent,  and  so  do  Englishmen ;  but  they  have 
had  a  'vanta^-ground  denied  long  to  Englishmen. 
They  had  no  impedimental  laws  of  partnership,  divorc- 
ing the  brain  and  the  purse ;  and  for  seven  pounds  ster- 
ling the  inventor  had  his  protection.  They  nad  no  excise 
on  glass,  yid  they  made  imitation  cut  glass  for  half-a- 
centurv  without  an  excise  law  to  crush  them ;  but  it  was 
Cinglishmen  who  made  the  first  Crystal  Palace  for 
Americans  to  imitate,  when  the  excise  incubus  was 
sliaken  off.  They  have  excelled  England  in  inventions 
in  mechanical  appliances  to  save  farm  and  domestic 
labour — they  have  invented  reaping  machines,  and  wash- 
ing machines,  and  apple  parers,  and  wood-cutting^  and 
gun-making  machinery,  but  all  this  was  forced  on  them 
because  wages  were  high  and  labour  scarce.  At  works 
of  necessity  they  are  acute  and  striving ;  but  for  works 
of  neatness  they  have  little  iudustn-,  and,  considering 
their  abundance  of  building  material  and  oomi«rativo 
wealth,  they  are  generally  an  exceedingly  ill-lodged 
people. 

Emerson  says  in  his  book,  "  The  English,  at  the  pre- 
sent day,  have  great  vigour  of  body  and  endurance. 
Other  countr}'men  look  slight  and  undersized  beside 
them,  and  invalids.    They  are  bigger  men  than  the 
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Americans.  I  scmpose  a  hundred  Englishmen,  taken  at 
random  out  of  the  street,  would  weigh  a  fourth  more 
than  so  many  Americans." 

The  artisans  and  seamen  of  the  United  States  are,  no 
doubt,  native  as  well  as  imported.  But  who  are  the 
Fillibnsters;  and  of  whom  were  the  rank  and  file  com- 
posed who  followed  American  leaders  in  the  Mexican 
raid  or  razzia,  first  planned,  years  back,  by  Aaron  Burr, 
at  Blennerhassets  Island,  in  the  Mississippi,  but  failing 
for  lack  of  men  and  means,  and  serving  his  opponents  as 
an  excuse  to  accuse  him  of  treason  against  the  United 
States  Government?  Who  are  the  Fillibusters— the 
men  who  join  Walker  in  Nicaragua,  and  are  ready  to 
descend  upon  Cuba  when  the  time  shall  come?  Of  a 
surety  they  are  not  Americans,  but  the  same  staple 
as  that  root  of  which  grew  the  bucaniers,  the  broken 
men  of  Europe,  with  a  scattering  of  '*  mean  whites," 
men  who  may  not  work  in  the  ^utb,  even  were  they 
diqxMed.  ^  Such  men  cannot  be  permanent — cannot  make 
an  American  nation.  They  can  only  live  in  riot  and 
excess ;  and,  if  unsuccessful,  they  will  only  die  off  a 
little  more  ranidly  than  if  successful,  of  cholera  and 
yellow  and  other  fevers,  more  fatal  than  the  Spanish 
knife. 

Thai  8lave*owners  should  seek  to  retain  their  slaves,  is 
not  remarkable.  Our  own  West  India  proprietors  did 
the  sune,  save  those  who  profited  by  the  compensation. 
American  slaveholders  are  not  worse  than  English.  But 
it  is  a  remarkable  thing  that  the  slaveholders  should 
keep  thoee  who  call  themselves  freemen  in  bondage — 
should  dictate  all  the  laws.  In  numbers,  the  North 
would  seem  capable  of  walking  over  the  South  without 
impediment ;  and  the  evils  of  slavery  to  the  white  man  are 
apparently  greater  than  to  the  blacks.  How  is  it  that 
the  North  submits  ?  Where  is  the  ancient  courage  that 
shoold  proclain  as  with  a  trumpet  voice-— 

**  No  ilave-bunt  on  onr  borders— no  pirate  on  our  strand- 
No  fetters  in  oor  free  States    no  slave  upon  oar  land." 

Creeping  northward  comes  the  Black  Death ;  and  bravely 
calls  out  Ralph  Waldo  Emerson  for  "  committees  in 
permanence."  Has  the  physical  vigour  run  out  ?  With 
the  25  i>or  cent,  lost  in  weight  has  25  per  cent,  of  the 
mental  impulse,  the  security  for  honest  labour,  gone 
out  also? 

And  whence  comes  the  Southern  strength  ?  Has  their 
physical  vigour  preserved  itself  while  the  North  has 
failed ;  or  is  there  a  stronger  infusion  of  European  vigour 
imparted  ?  Do  men  of  the  Mitchell  and  Meagher  stamp 
swell  their  ranks?  Is  it  that  the  men  of  the  South  are 
simply  landlords,  gathering  rent,  and  with  ample  leisure, 
while  Northern  merchants  and  manufacturers  have  their 
thoughts  incessantly  bent  on  their  desks  and  workshops, 
andcannot  put  their  minds  into  the  public  service  ?  I  would 
fain  it  were  so,  for  there  would  be  hope  in  that ;  but  if 
it  be  loss  of  manly  vigour,  the  days  of  American  great- 
ness  are  numbered,  and  only  an  Asiatic  despotism  re- 
mains, a  slave  empire,  to  be  absorbed  by  Bussia,  or  up- 
held by  England  and  her  northern  provinces,  as  is  the 
case  with  Tiirkey. 

Wheat  has,  a  short  time  back,  been  brought  direct  by 
ship,  without  transference  of  cargo,  from  the  heart  of 
the  American  corn-growing  coimtry  into  Liverpool  har- 
Imur.  An  important  fact,  which  may  or  may  not  be 
followed  by  successful  repetitions,  the  perils  of  Anticosti, 
and  Newfoundland  fogs,  and  Atlantic  icebergs  notwith- 
standing. There  may  grow  a  trade  of  carrying  out 
English  and  other  agriculturists,  and  getting  return 
cargoes  of  wheat  from  our  outlying  farms  in  Michigan, 
Wisconsin,  and  Illinois.  But  we  diould  like  to  know 
whether  the  com  growers  deteriorate  in  the  land  of  lakes 
and  swamps,  and  fever  and  ague ;  whether  they  most 
resemble  the  men  of  Kent,  or  the  semi-aquatio  tribes  of 
Cambridgeshire :  whether  web-footed  like  Hollanders,  or 
apple-cheeked  like  our  South  Saxons,  or  .eagle-eyed,  like 
the  mea  from  tbo  ridges  of  Yorkshire  and  lAncasbirc  ? 


Can  they  live  a  long  life  in  a  state  of  healthy  enioyment, 
and  witn  only  occasional  drunken  bouts,  without  the 
diurnal  chewing  of  tobacco,  or  the  imbibition  of  juleps 
and  gin-slings?  One  very  remarkable  habit  exists  m 
Americans.  Many  of  them,  of  most  vigorous  faculties, 
emigrate  to  England,  as  though  the  soil  and  climate 
were  more  indigenous  to  them.  Their  manufacturing 
faculty  settles  down  with  a  Dyer  at  Manchester.  Their 
banking  faculty  comes  over  with  a  Peabody,  with  a 
Hobbs  to  maice  the  strong  boxes,  and  a  Colt  to 
make  revolvers  to  guard  them.  Their  very  thieves 
teach  us  new  modes  of  plundering  hotel  guests ;  and  wo 
have  their  '*  men  about  town,"  knowing  everybody  and 
everything,  and  the  sources  of  their  income  a  mystery  to 
all  their  acquaintance.  All  these  men  recognise  their 
most  fitting  locality ,  the  soil  of  elastic  health.  But  it  is 
dear  that  the  great  source  of  American  prosperity  has 
been  in  her  large  annual  importation  of  full-grown  pro- 
ducers, without  the  cost  of  transit  or  "  raising."  Does 
she  possess  the  elements  for  continuing  the  supply  of 
healthy  producers,  if  by  any  chance  immigration  shall 
cease? 

Nothing  exists  on  the  earth's  surface  more  beautify 
than  the  form  of  girlhood  in  the  New  England  States — 
Hiram  Power's  Greek  Slave  is  a  type  of  it.  But  that 
beauty  partakes  of  the  etiolated  attributes  of  many  of 
our  over-delicate  and  refined  English  women,  bom  to  do 
no  manner  of  work,  and  physically  cultivated  like  hot- 
house plants. 

Glad  should  I  be  if  Emerson  could  demonstrate  satis- 
factorily that  the  An^lo-Saxon  race  does  not  physically 
degenerate  in  the  Union ;  that  it  holds  its  own,  and  does 
not  merely  multiply  like  deteriorated  factory  workers, 
but  that  it  increases  in  mental  and  physical  power.  Much 
may  doubtless  be  done  by  careful  treatment  to  counteract 
the  effects  of  climate,  but  man,  like  trees  and  plants,  is 
ever  racy  of  the  soil.  Soils  and  climates  will  grow  men 
with  their  own  attributes,  and  the  question  is,  whether, 
by  man's  care,  the  soil  and  climate  of  the  Union  can  bo 
generally  modified  so  as  to  grow  Englishmen  in  all  their 
natural  vigour,  modified  m  numerous  and  sufficient 
localities  to  give  a  healthy  and  vigorous  mental  and  ]>hy- 
sical  frame  and  tone  to  the  general  people,  qualities 
which  constitute  a  nation,  and  not  a  mere  aggregation  of 
human  units. 

Time  was  that  the  world  looked  to  America  as  a  yoxaif; 
giant  nursed  in  the  lap  of  freedom.  But  that  dream  is 
dreamed  out,  if  it  be  that  the  delegated  lawgivers  are 
true  samples  of  the  ag^gate  staple ;  if  it  be  that  the 
general  faces  of  Amenca  truly  represent  the  general 
mind  of  the  Union.  The  instinct  of  a  tricky  commerce 
overlays  all  the  national  honour  of  America — overlaid  the 
chivalrous  instinct  of  freedom  during  the  late  war.  There 
was  no  heart-gush  in  the  general  American  press,  such  as 
would  have  been  the  universal  impulse  of  the  English 
press,  had  it  fallen  to  the  lot  of  America  to  resist  Russian 
oppression. 

it  may  be  that  certain  portions  of  the  earth's  surface 
are  predestined  for  the  growth  of  the  guiders  of  men,  and 
other  portions  for  their  followers;  and  very  gladly  would 
I  receive 'the  demonstration  that  the  general  American 
people  within  the  Union  belong  to  the  former  class,  by 
finding  heroic  speech  the  precursor  of  heroic  deed,  worthy 
of  all  our  old  and  high  traditions,  arts  devoted  to  human 
progress,  and  arms  ever  wielded  in  the  cause  of  freedom 
and  the  growth  of  soul. 

As  a  part  of  the  duties  of  the  Society  of  Arts,'  it  is 
well  to  understand  that  the  manvt  comes  before  the 
fseture^  and  that  man,  the  owner  of  the  "  raanus,"  is  still 
more  important  than  the  materials  he  work  on,  that  he, 
so  far  as  his  body  is  concerned,  is  a  production  of  the 
earth,  as  much  as  the  trees,  plants,  or  lower  animals,  and 
of  that  earth,  and  its  gaseous  exhalations,  he  must  be 
formed  and  will  be  formed  well  or  ill  accordingly.  If  ho 
lives  where  lime  is  not,  he  will  have  gristles,  but  no  bone. 
If  he  breathes  sulphuretted  hydrogen,  he  trill  not  digest 
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hig  food.  If  he  has  inmifficeiit  food,  he  will  neither  have 
mental  nor  physical  strength,  and  if  he  has  too  much  food 
he  will  degenerate,  as  well  as  if  he  is  confined  to  one 
kind  of  food.  To  cultivate  tte  mind  which  a  healthy 
body  is  competent  to  maintain,  he  must  be  in  a  position 
to  obtain  knowledge  and  look  on  beauty  in  all  its  varied 
forms  of  nature  in  early  life,  and  of  art  in  later  life. 
The  possessor  of  these  things  will  have  health,  wealth, 
— weal, — and  a  laige  aggregation  of  such  men  and 
women,  will  constitute  a  powerful  nation.  The  absence 
of  these  things  is  poverty,  and  it  must  ever  be  a  de- 
pendent nation  where  there  are  many  poor  but  few  rich. 
The  chiefs  and  leaders,  or  the  state,  may  advantageously 
possess  enormous  wealth,  but  they  should  be  careful  also, 
so  far  as  possible,  to  extinguish  poverty  in  the  com- 
munity, from  whatever  source  arising.  They  should 
not  permit  dwellings  to  be  erected  in  unwholesome 
localities,  and,  where  erected,  they  should  remove 
them  by  Act  of  Parliament.  They  should  not 
divide  a  city  into  quarters,  separating  classes  and 
ranks  of  people  j  but,  on  the  contrary,  should  en- 
deavour to  mix  people  of  all  ranks,  not  in  personal  con- 
tact, but  in  mutual  supervision,  so  that  the  coarse  would 
grow  refined,  and  the  refined  be  (or  become}  humane, 
boholdingand  relieving  suffering,  or,  better  still,  prevent- 
ing it.  The  wealthy,  either  personally  or  pecuniarily, 
would  thus  become  the  natural  chiefs  and  leaders  of  their 
neighbours.  The  city  circles  would  be  as  much  bound 
up  as  the  rural  villages.  The  cities  are  the  centres,  the 
ganglions  of  intellect ;  there  is  no  reason  why  they  should 
not  Deoome  also  the  centres  of  the  higher  moral  virtues. 
That  they  are  centres  of  vice  is  not  a  necessity,  but 
simplv  a  neglect.  Wherever  there  is  a  natund  gather- 
J°g  I  people,  there  also  is  a  natural  centre  of  instruction. 
The  lo>'e  of  popularity  is  a  very  common  quality,  and  it 
IS  strange  that  so  very  obvious  a  source  of  popularity 
should  be  so  generally  ne^jlected .  Let  the  cities  be  made, 
as  they  are  cabbie  of  being  made,  pleasant  abodes,  and 
the  wealthy  will  flock  to  them  instead  of  away  from  them, 
and  a  new  era  may  commence.  It  is  clear  that  a  Society 
of  Arts  could  not  flourish  in  a  rural  village ;  and  it  is 
dear  also  that  many  people  do  not  attend  the  meetings, 
because  they  do  not  and  cannot  live  in  town  under  its 
present  conditions.  There  is  work  enough  for  the  Society 
of  Arts  to  aid  in  removing  those  conditions,  by  the  im- 
provement of  humanity,  and  all  that  constitutes  the 
growth  of  humanity. 


DEFICIENCY  IN  THE  MADEIRA  AND  PORT 

VINTAGES. 

The  followinff  information  on  this  subject  is  quoted 
from  a  trade  circular  lately  issued  by  Mr.  T.  J.  Smith, 
of  Oporto : — 

"  In  order  to  the  better  understanding  of  the  present 
anomalous  state  of  the  port  wine  trade,  owing  to  the 
ravages  of  the  Otiitifii,  it  may  be  convenient  to  trace  the 
course  and  exhibit  the  effects  of  that  scourge  of  the 
vineyard,  from  its  first  i^ipearance  at  Madeira  in  the 
year  1861. 

«          .  Pipe*, 
From  the  year  1847  to  1850  the  annual 

produce  of  that  island  averaged 16,915 

In  1861  it  was  rSduoed  by  the  disease  to 11,965 

1862 :. 1  871 

1858 764 

1864 187 

1866  the  vintage  was  annihilated,  producing 
only 29 

"  The  disease  appeared  in  the  Upper  Douro  in  the  year 
1863,  increasing  m  virulence  to  tne  present  year,  and 
showing  results  as  fatal  as  those  at  Madeira ;  the  port 
vintage  of  1866  being  wholly  lost  to  commerce,  producing, 
With  the  addition  of  water,  only  four  thousand  pipes  of 
a  liquid  fit  only  for  the  meanest  porposes  of  local  coa- 
nunptioo* 


"  From  the  year  1846  to  1862,  the  annual  produce  of 
the  Upper  Douro  averaged  91,633  pipes,  after  wnich,  from 
the  appearance  and  spread  of  the  mysterious  disease,  the 
produce  rapidly  declined,  the  deficiencil  from  the  averago 
growth  being  m  the  year 

Pipoi. 

1868,  according  to  official  returns 16,746 

1854  44,286 

1866   66,758 

1856,  estimated  at   87,582 

Showing  the  defalcation  of  the  last  four 
years  to  be  no  less  than 216,320 

"  This  enormous  deficiency  fully  accounts  for  the 
advance  in  the  price  of  both  wine  and  brandy  at  Oporto ; 
that  on  wine  being  two  hundred  and  fifty  per  cent.,  and 
on  brandy  six  hundred  per  cent.,  since  the  year  1848. 

"  Meanwhile,  the  shipping  prices  have  borne  no  sort  of 
proportion  to  the  advanced  rates  which  have  been  estab- 
lished, and  must  be  submitted  to  at  ViUa  Nova,  now  the 
only  source  of  supply,  where  the  stock  of  merchantable 
wines  is  so  reducea  as  to  render  a  large  advance  on  every 
variety  of  genuine  ports  an  inevitable  necessity.  Indeed, 
fine  old  wines  are  become  so  scarce  and  costly,  as  to 
justify  the  expectation  that  their  price  may  soon  be 
doubled,  as  it  will  require  a  length  of  years  to  create  a 
fresh  supplv,  even  after  the  disease  that  infests  the  vine- 
yards should  have  passed  off"." 


lirme  ^mtsi^ntiiimt. 


METROPOLITAN   SEWAGE. 

Sib, — Permit  me  to  say  a  few  words  on  the  sewage 
question,  which  I  have  been  led  to  study  from  two  cir- 
cumstances. The  first  was,  that  residing  for  some  time 
on  the  banks  of  the  Thames,  in  the  heart  of  the  City,  I 
was  perpetually  hearing  the  temark,  "  How  that  scuttle 
is  tarnished,  although  it  ^\*as  well  cleaned  vesterday," 
until,  at  length,  my  copper  friend  was  obliged  to  be 
greased  and  stored  away.  Thinking  this  matter  over,  I 
placed  within  and  without  doors,  with  due  precaution, 
some  acetate  of  lead,  and  soon  found  that  both  specimens 
became  discoloured,  and  gradually  assumed  a  dark-brown 
hue.  Sulphuretted  hydrogen  had  done  this,  and  I 
could  not  avoid  the  condusion  that  the  gas  so  prejudicial 
to  my  scuttle,  was  not  very  healthy  for  human  beings,  and 
the  idea  has  ever  since  hatinted  me,  as  I  walk  the  streets, 
and  see  the  pallid  children ;  and  I  find  myself  involun- 
tarily exclaiming,  "  Tamidied  lungs  and  blood.'* 

Again,  I  had  not  visited  Richmond  for  many  years, 
until  last  summer,  when,  to  my  extreme  astonishment, 
I  found  that  the  clear  and  bright  pleasant  river  of  my 
boyhood  had  become  a  thick  churning  pool  of  filth,  and 
with  sorrow  I  retreated  towards  the  parx. 

Regard  to  your  space  will  not  allow  of  more  than  the 
general  ininciples  and  bearings  of  the  subject  being 
treated  of  in  this  communication. 

1.  As  there  never  before  existed,  within  so  small  an 
area  as  is  covered^  bjjr  London,  a  population  numbering 
upwards  of  two  millions,  it  may  be  safely  asserted  that 
the  drainage  of  the  metropolis  is  the  most  important 
domestic  sanitary  question  with  which  any  commtmity 
ever  had  to  grapple. 

2.  That  the  Government  is  incompetent  to  undertake 
the  matter,  is  evident  from  the  utter  and  miserable 
failure  of  its  attempts  to  sustain  a  small  army,  as  soon  as 
the  wretched  beings  were  placed  at  a  distance,  and  in  dr- 
cumstances  which  requiredthat  judgment  and  forethought 
should  take  the  place  of  routine  and  wasteful  extrava- 
gance. Nor  has  the  administrative  capacity  of  the  Go- 
vernment improved,  otherwise  the  reckless  manner  in 
which  new  imiued  stores,  provided  at  an  enormoiu  ex- 
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penae,  are  being  dinxMed  of  would  not  be  permiitad ; 
therefore,  the  pettish  authoritative  tone  assumed  bv  8ir 
B.  Hall,  in  his  intercourse  with  the  Board  of  Works,  is 
unbecoming,  until  the  Goyemment  can  give  a  better 
account  of  its  own  performances. 

3.  Nor  does  the  Metropolitan  Board  of  Works  appear 
to  be  composed  of  "  the  right  men  in  the  right  place ;" 
for,  with  all  good  feeling  to  individuals,  it  cannot  be 
expected  that  men  who  have  been  engaged  in  the  details 
of  retail  business  all  their  lives  sliould  be  conversant 
with  a  great  question  in  which  the  points  to  be  decided 
are  of  a  chemioftl  and  engineering  character ;  and  from 
this  drcomstance  we  may  attribute  the  fact  Uiat  the 
sittings  of  the  Board  have  been  occupied  either  with  dis- 
cussions relating  to  subordinate  matters  quite  apart  from 
the  great  object  of  its  appointment,  or  have  assumed 
the  fonn  of  stormy  advocacy  of  "  my  friend "  This  or 
That's  scheme. 

Hence,  also,  the  Board  has  been  driven  to  the  some- 
what ridici^ous  petition  of  submitting  to  the  Qovemment 
for  approval  aaobeme  which  had  been  twice  rejected  by 
its  own  votes. 

4.  Let  usendeayoartoplaoethe  matter  clearly  before  us. 
What  is  reqi^red  to  be  done  ?  To  remove  from  a  dense 
popnUtioo,  oooupying  an  area  ten  mUes  by  six  miles, 
certain  inconveniences,  viz. : — 

A.  Ordinary  surface  water,  and  extraordinary,  as  storm 
water. 

B.  Waste  or  refuse  matter,  as  garbage  of  all  kinds, 
washings  of  utensils,  Ac 

C.  Solid  escreiamit. 

D.  Liquid  excretions. 

The  last  three  are  tolerably  uniform  in  the  quantity 
produced;  the  first,  however,  bein^  very  variable  in 
Quantity,  and  sudden  in  its  fall,  provision  must  be  made 
for  its  disposal  at  a  maximum  rate. 

5.  Of  what  do  these  matters  consist,  in  a  chemical 
point  of  view? 

A.  The  garbage  and  solid  excrement,  being  organic 
matter,  are  reioiSable  or  conoertible  by  the  atmospheric  air 
into  ammonia,  sulphur,  and  phosphorus  compounds. 

B.  Alkaline  (ammonia,  potash,  and  soda)  salts  aluady 
fcrmed^  as  in  soap  wadiings,  liquid  excretions,  and  not 
precipitable  by  lime. 

C.  Kosphates,  chiefly  in  the  liquid  excretions,  and 
which  may  be  dicumpoud  by  lime,  the  phosphoric  acid 
\»\u^ prteipUaUd  in  combination  with  the  lime. 

Hence  the  importance  of  bearing  in  mind  in  this  dis- 
cussion that  we  have  to  deal  wiUi  9oUd  matters  ifuoMtU 
in  water,  in  the  form  in  which  they  are  found  in  ihe 
sewers,  adthough  diffuted  through  a  large  quantity  of 
water;  and  matters 3t«io<Mi^  in  the  sewer  water; — sand 
may  be  diffused — ^but  sugar  is  dissolved  in  water,  as  are 
the  ammoniacal  salts. 

We  will  now  briefly  touch  upon  the  schemes  which 
have  been  proposed  to  effect  the  desired  object. 

6.  The  Diodonsif^  Seheme.^li  is  proposed  to  erect 
works  at  several  points  of  the  metropolis,  for  the  purpose 
of  deodorising  the  sewage,  retaining  the  solid  portion, 
supposed  to  be  usefU  for  agricultural  purposes,  ana  allow- 
ing the  liquidUportion  to  run  off  into  the  stream. 

To  this  proposition  several  objections  may  be  made. 

A.  Lime  would  precipitate  a  large  proportion  of  the 
org^c  matter  convertible  into  ammonia,  &c.,  but  not 
the  richest  portion  of  the  sewage,  viz.,  the  alkaline  and 
ammoniacal  salts  exitimg  ready  formed  in  the  washings, 
liquid  excretions,  &c.,  before  going  into  the  sewers. 

Assuming  Mr.  Lawes's  analysis  of  the  Leicester  sewage 
bricks  to  be  correct,  we  have  12  per  cent,  of  organic 
matter  thrown  down,  and  less  than  1  per  cent,  of  am- 
monia, the  most  valuable  portion  for  agricultural  pur- 
poses, apparenUy  paaaing  on,  unaffected  by  the  lime; 
the  water  may  appear  dear  and  limpid,  but  this  is  be- 
cause the  salts  of  ammonia  are  eolourkit,  and  their 
preaenoe  is,  therefore,  not  perc^ible  to  the  eye,  and 
oeiog  Y9iy  dilute,  tb^  ntay  not  affect  the  taste  or  smell, 


nevertheless,  so  far  as  this  process  is  conoemed,  they 
escape,  and  are  not  rendered  of  value. 

B.  The  impracticability  of  dealing  conveniently  with 
the  immense  mass  of  solid  matter  which  the  deodorising 
process  necessitates. 

Taking  the  Leicester  case  as  a  guide,  it  should  be 
observed  that,  of  so  littie  value  is  the  artide  produced, 
that,  in  the  short  space  of  19  months,  during  which  the 
works  have  been  in  operation,  3,000  tons  of  the  produce 
have  been  accumulated  in  the  yard  of  the  establishment, 
which,  although  it  may  be  commended  for  ".emitting  no 
smell  whatever,"  yet,  unfortunatdy  for  the  'theory,  the 
fact  that  it  is  there  at  all  only  proves  that  it  is  not  in  good 
odour  with  agriculturists. 

If  with  a  population  of  65,000  souls  the  rate  of  accu- 
mulation is  2,000  tons  yearly,  with  a  population  of  two 
millions  and  a  half  the  enormous  Quantity  of  80,000  tons 
yearly  would  accumulate  an  emiarra9  de  nehasti.  Of 
these  bricks  without  straw  we  could  build  a  pyramid 
annually. 

G.  On  the  deodorising  prindple,  160,000  tons  of  lime, 
it  is  estimated,  would  be  reauired  every  year  to  be  first 
conveyed  to  the  works,  and  tae  resulting  manufactured 
solid  article  carried  away. 

In  my  opinion,  this  would  only  be  gettins  rid  of  one 
difficulty  by  introducing  another  not  less  sermus. 

7.  The  trriffation  Sehime.^-To  this  plan  two  or  three 
fatal  objections  exist. 

A.  The  sewage  is  produced  daily  and  hourly,  but  is 
only  required  upon  the  land  intermittingly,  at  distant 
seasons,  and  the  most  sanguine  could  not  hope  to  store 
it  until  the  time  of  using  should  come  round. 

B.  Moreover,  to  adopt  the  scheme  implies  arrangement 
for  distribution,  and  an  expensive  outlay  for  pipes  over  a 
large  district,  which  must  be  ready  to  receive  it  at  all 
times,  and  to  any  extent,  or  the  project  is  defective  in 
one  essential  element  of  working* 

Landowners  do  not  appear  satisfied  that  they  would 
be  compensated  for  the  neoessarilv  large  expenditure; 
those  who  have  the  will  nu^  not  have  the  means,  and 
vice  verta ;  and  how  it  is  to  be  made  a  compulsoiy 
matter  I  cannot  perceive. 

C.  Nor  have  we  suffident  evidence  to  justify  the  con- 
dusion,  that,  although  it  may  be  advantageous  to  diffuse 
a  solid  manure  through  water  and  dilute  a  strong  liquid 
manure  to  the  degree  which  the  fanner  may  deem  proper 
according  to  the  wet  or  dry  state  of  his  land,  and  in  that 
condition  i^ply  it  to  the  soil,  therefore,  it  would  be 
a  right  course  or  benefidal  to  flood  the  land  round 
Jjondon  with  a  dilute  sewage  in  addition  to  the  rain 
which  at  the  very  moment  might  have  saturated  the 
ground  to  the  heart's  content  of  the  farmer. 

The  dilute  sewage  would,  of  course,  come  in  rainy 
weather,  and  the  drier  the  seaaon  the  more  concentrated 
would  be  the  aewage,  the  degree  of  dilution  being  beyond 
control,  and  not  optional  with  the  user. 

8.  2^  Miver  SeAeme, — The  following  objections  appear 
to  exist  tb  this  project  :<— 

A.  Kent  and  Essex  are  the  liu^  of  London,  and  if 
railway  civilities  and  facilities  were  increased,  they 
would  duly  become  more  populous. 

It  is  another  version  of  David  and  Uriah.  With  all 
its  rich  enjoyments  and  luxuries,  London  cannot  devise 
a  better  piia  for  increashig  its  own  «omforta  than  by 
robbing  the  small  towns  and  villages  on  the  banks  of  the 
Thames  of  the  only  advantage  they  possess,— their  one 
ewe  lamb — ^pureair. 

It  is  proposed  to  collect  all  the  filth  of  London  and 
deposit  it  in  heaps  at  the  doors  of  its  weak  neighbours. 

B.  Granting  that  the  sewage  would  be  conveyed  so  low 
down  the  river  as  not  to  return  even  to  Gravescmd,  yet,  as 
it  would  be  discharged  in  large  quantities,  it  would  be 
thi'own  up  on  the  shore  at  Southend,  Heme  Bay,  Margate, 
and  all  along  the  district  so  much  frequented  by  health 
seekers  from  London. 

C.  This  BchemedoeanotembraoeaDy  plan  for  utiliaiog 
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the  sewage ;  it  is  at  the  best  a  rough  mode,  of  removing 
the  nuisance  into  another  locality. 

9.  As  it  is  only  by  the  thorough  agitation  and  dis- 
cussion of  the  subject  that  the  truth  can  be  arrived  at, 
and  having  stated  my  objections  to  the  existing  pro- 
posals, I  would  suggest  one  or  two  points  for  the  con- 
sideration of  those  who  have  accepted  the  responsibility 
of  this  matter ;  they  receive  the  emoluments  and  honours 
of  office,  and  much  praise  wiU  accrue  if  the  work  be  well 
done,  and  much  blame  if  they  do  not  succeed. 

10.  Without  reference  to  cost  the  best  plan  for  ac- 
complishing the  object  should  be  clearly  determined,  for 
it  is  monstrous  to  suppose  that  a  hundred  millions  should 
be  thrown  away  in  awarlilre  the  last,  and  that  we  ought 
to  hesitate  for  money  considerations  as  to  the  course  to 
be  adopted  in  a  case  like  the  one  we  are  discussing,  when 
once  the  right  thing  to  be  done  is  plainly  laid  down.  A 
successful  accomplishment  of  the  great  task  would 
annually  save  thousands  of  valuable  fives  of  all  classes, 
and  add  materially  to  the  pleasure  and  health  of  residents 
and  visitors. 

11.  The  best  scheme  beinff  determined,  the  next  sub- 
ject of  investigation  should  be  the  most  economical 
mode  of  executing  that  effective  plan. 

12.  Entertaining  these  views,  I  need  scarcely  say  that 
distance  is  of  secondary  consideration,  and  although  when 
I  have  spoken  of  the  English  Otuumel  as  an  outlet,  the 
idea  has  been  rather  laughingly  received,  I  now  find  that 
Sir  8.  M.  Peto  proposes  to  convey  the  sewage  to  the 
German  Ocean,  a  distance  greater  than  any  other  yet 
proposed. 

IS.  I  differ  from  him,  however,  as  to  the  direction  in 
which  the  sewage  should  be  taken,  and  its  mode  of 
treatment.  I  should  prefer  a  southerly  direction  towards 
the  channel,  on  account  of  the  nature  of  the  countiy, 
large  tracts,  both  in  Surrey  and  Sussex,  being  compara- 
tivdy  worthless,  and  also  for  the  reasons  whicli  follow. 

14.  The  whole  of  the  sewage  should  be  oonvejred  by 
covered  sewers  through  Surrey  and  Sussex,  avoiding 
every  lai^e  town,  if  possible ;  and  at  the  nearest  con- 
venient point  to  London,  where  waste  land  can  be 
obtained  at  a  veiy  cheap  rate,  covered  reservoirs  should 
be  constructed,  each  canable  of  containing  the  solid 
sewage  of  a  week,  in  adoition  to  the  total  sewage  of  a 
day;  such  reservoirs  being  so  built  tlutt  the  bottom 
should  be  below  the  level  of  the  sewers,  the  continuation 
or  outlet  sewer  from  the  reservoirs  being  on  such  a  lev^ 
as  might  be  found  advisable,  to  dear  the  reservoir  of 
the  liquid  sewage  after  settling. 

Two  reservoirs  should  be  m  oneration  at  the  same 
time ;  thus  the  pair  of  reservoirs  Nos.  I  and  2  should 
work  together.  No.  1  receiving  one  day's  sewage,  which 
should  then  remain  quiescent  for  14  or  16  hours,  the 
plear  water  running  off  during  the  last  8  or  10  hours  of 
the  second  day,  during  which  second  day  the  sewage 
would  be  running  into  No.  2  reservoir,  and  so  on  alter- 
nately ;  thus,  at  the  end  of  a  fortnight,  the  contents  of 
Nos.  1  and  2  reservoirs  would  be  ready  for  pressure 
and  removal,  and  the  second  pair  would  come  into  use, 
and  so  on  in  rotation. 

The  effect  of  this  arrangement  would  be,  that  the 
solid  matter  would  subside  by  its  own  gravitation,  and 
the  liquid  flow  onwards. 

The  outlet  sewer  shonld  be  guarded  by  strainers,  to 
retain  whatever  solid  matters  had  not  deposited  by  gra- 
vitation. 

The  strainers  might  consist  of  doable  iron  perforated 
plates,  filled  in  with  lumps  of  charcoal,  which  charcoal 
would  absorb  a  large  quantity  of  the  soluble  salts,  and  be- 
come a  valuable  manure ;  and  it  does  not  af^ear  to  me 
that  these  soluble  salts  could  be  so  well  secured  in  any 
other  way. 

Pairs  of  reservoirs  being  used  in  succession,  one  could 
be  cleared  out  weekly;  the  deposit  would  be  true  guano, 
and  might  be  subjected  to  hydraulic  pressure,  and  in  this 
oompacted  fonn  ooold  be  tmnsportea  by  ndl  or  cuial  to 


all  mrts  of  the  country;  there  wonld  be  no  50  per  cent, 
of  lime  to  be  brought  to  the  works  at  a  large  expense,  and, 
when  added  to  the  small  quantitv  of  fertilizing  matter, 
greatly  increasing  the  weight  to  be  canied  away. 

Moreover,  in  the  direction  I  have  pointed  out,  any 
lime  desirable  for  purifying  the  works  or  thinly  cover- 
ing the  deposit  in  the  reservoir,  could  be  much  more 
cheaply  procured  than  in  Essex. 

The  now  cleansed  water  might  be  pumped  up,  if  neces- 
sary, and  dischiu^ed  into  some  of  the  canals,  with  whose 
proprietors  arrangements  might  be  made  for  that  pur- 
pose, or  carried  by  special  conduit  to  the  sea. 

All  propositions  should  recognise  the  twofold  diame- 
ter of  the  question,  the  chemical  and  the  engineering. 
The  treatment  by  subsidence,  which  I  prcmose,  is  not 
necessarily  connected  with  a  dischai^  into  tne  Channel, 
although  obviously  it  could  be  carried  out  more  cheaoly 
and  easily  in  a  thinly-peopled  than  in  a  populous  dis- 
trict. 

In  reference  to  the  engineering  portion  of  the  subject, 
I  may  further  remark  that  the  necessity  of  pumping  is 
admitted  in  all  the  plans  proposed,  and  the  arithmetical 
question  for  deddon  is,  wnether,  after  the  arrival  of  the 
sewage  in  the  southern  part  of  the  metropolis  by  the 
natural  faU,  the  annual  cost  of  raising  it  to  such  a  level 
as  would  secure  a  sufficient  fall  to  the  Channel,  would 
not  be  lees  than  the  interest  on  the  outlay  for  the  con- 
struction of  main  intercepting  sewers,  as  on  the  river 
plan,  or  other  of  the  proposed  schemes? 

For  it  should  be  obscored  that  nearly,  if  not  all,  the 
hundreds  of  miles  of  sewers  already  made  have  their  faU 
towards  the  south,  which  is  the  direction  of  the  natural 
drainage  of  London,  and  the  fall  of  these  must  be  re- 
versed, or  several  lai^ge  and  very  expensive  interoeptlQg 
sewers  formed. 

I  am  not  insensible  to  the  difikiulties  attending  this  or 
any  other  scheme ;  but  difficulties  vanish  before  a  strong 
will  and  clear  mind,  and  works  quite  as  great  have  been 
accomplished  within  our  own  time,  although  they  may 
have  been  principally  of  an  engineering  uid  not  of  a 
mixed  chemical  and  engineering  chaiacter. 

Hoping  that  some  thoughts  in  the  foresoing  remarks 
may  be  tne  seeds  of  good  result  to  the  public, 

I  remain,  A;c., 

W.  STONES. 


BESSEMER  IRON. 


Sib, — I  see  scarcely  anything  in  Mr.  Beveley's  letter 
which  requires  any  reply  or  explanation,  being  content 
to  leave  the  correspondence  as  it  stands  for  every 
thoughtful  mind  to  draw  its  own  condusions. 

I  would  merely  remark,  that  Mr.  Revdey  can  know  but 
very  little  of  iron  manufacture  to  express  an  opinion  npon 
any  nrocess,  whether  as  at  present  practised  or  now  pro- 
posed as  new,  when  he  introduces  such  a  passage  as  the 
following  into  his  last  letter:—"  Mr.  Gladatone  speaks  of 
the  *  forging  process'  as  if  Mr.  Bessemer's  invention  was 
intended  to  supersede  the  necessity  of  that  operation." 

The  fact  is,  that  I  spoke  of  the  "  forge  process,"  a  part 
of  ironmaking  well  understood,  and  very  different  from 
the  term  he  gives  me,  which  I  never  used. 

Every  tyro  in  malleable  ironmaking  knows  there  are 
two  distinct  branches  of  operation  in  every  ironwork, 
viz.,  the  foi^ge,  with  its  hammer,  rolls,  and  furnaces,  and 
the  mill,  with  its  rdls  and  furnaces.  The  first  prepa- 
ratory, the  second  completing  the  manufacture.  Now 
Mr.  iiessemer  told  me  himsdf  that  the  e£feet  of  his 
process  was  to  render  the  first  needless,  as  he  prepared 
the  iron  for  the  second ;  hence  the  saving  of  at  least  40s. 
per  ton. 

Without  such  asastance  the  saving  of  ftiel  alone  would 
not  so  reduce  the  cost,  but  with  such  a  startling  asser- 
tion as  was  named  to  me,  the  same  became  sdf-evident, 
and  it  was  this  which  demanded  the  thou^tAil  atten- 
tion of  the  trade,  and  was  so  important  to  the  public. 
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Mr.  Beveley  expreflses  snrprifle  that  Mr.  Hall  and  I 
flhoold  have  attended  the  lecture  at  the  Polytechnic  In- 
ititation,  because  the  iUnstTation  was  on  a  small  scale. 
He  mnst  be  reminded  that  I  had  seen  Mr.  Bessemer's 
operation ;  and  as  the  lecturer  had  instruction  from  the 
patentee,  and  was  also  a  good  theorist  in  iron-making, 
what  more  natural  than  that  we  should  desire  to  hear 
what  he  said  thereon?  As  I  have  before  stated,  Dr. 
Byan  on  the  chemical  part  of  the  process  was  beautif\illy 
dear,  while  on  the  mechani<»l  he  could  not  but  be  very 
Imperfect,  and  he  gladly  received  my  observations  as  to 
some  points  on  which  he  was  altogether  wrong. 

I  can  only  again  express  my  regret  that  from  so  loud 
and  portentous  a  sound  of  trumpets,  so  little  real  pro> 
gieas  has  been  made  in  improving,  simplifying,  and 
cheapening  iron-making,  as  I  at  one  time  expected  better 
IhingB. 

I  am,  &c„ 

THOS.  M.  GLADSTONE. 

11»  Awtin-Msn. 

P.S. — ^I  see  that  the  trials  at  the  Dowlais  Works  have 
tamed  out  a  complete  failure. 


FLOATING   BREAKWATERS. 

Sib, — ^Floatin^  breakwaters  were  invented  by  Mr. 
NoiboTg,  a  Danish  engineer,  and  emploved  by  him  at 
Bevel.  Sir  Samuel  Bentham  having  notfced  that  within 
them  the  water  was  perfectly  smooth,  adopted  them  for 
the  protection  of  a  sea-wall  building  at  Sheemess,  and 
afterwards  proposed  a  floating  breakwater  for  Plvmouth 
Sound.  Butin  this  case  he  recommended  a  double  row 
cf  floats,  leaving  a  space  between  each  row,  but  covering 
the  interstioe  by  the  second  row.  Since  then  Captain 
Warner  exhibited  a  similar  breakwater  ofi*  Brighton — 
the  water  within  it  was  smooth,  but  being  of  an  me- 
chanical form  it  was  finally  broken  and  destroyed. 

The  chief  advantages  of  floating  breakwaters  are  that 
they  do  not  oppose  an  artificial  rock  to  vessels  running 
for  shelter  to  port,  while  small  craft  can  steer  between 
the  floats  ;  their  capability  of  being  easily  moved  about 
till  the  most  suitable  place  for  them  ho  ascertained; 
their  facility  of  an  entire  change  of  site  when  desirable  | 
and,  la«tlv,  their  cheapness. 

It  would  seem  that  floating  breakwaters  were  parti- 
cularly suited  for  such  a  port  as  Madras.  The  andiorage 
in  the  roadstead  is  excellent,  but  within  it  a  constant  surf 
prevents  navigation  in  any  other  boats  but  those  of  a 
pecoliar  oonstmction,  not  carried  by  ships. 

The  model  of  one  of  the  floats  of  Sir  Samuel  Ben- 

tham's  Floathig  Breakwater,  as  proposed  for  Plymouth 

Soond,  may  be  seen  in  the  United  Service  Museum. 

I  am,  &c., 

M.  S.  BENTHAM. 
aSiWiltfln-plMe. 


fr^mliings  td  Institstions. 


GAXBazDOB.— A  lecture  on  the  Science  of  <*  Common 
^Things,"  was  delivered,  under  the  joint  ^tronage  of  the 
members  of  the  Philo-Union  and  Mechanics*  Institute,  at 
the  Town-hall,  on  Thursday  evening,  by  Mr.  J.  C.  Buck- 
master,  (of  the  department  of  Science  and  Art).  The 
attendance  was  not  very  numerous,  and  the  entertainment 
oonld  scarcely  have  been  very  remunerative  to  the  so- 
cieties. The  lecture  consisted  of  a  description  and 
illustration  of  some  of  the  commonest  ana  simplest 
nhenomena  which  are  met  with  in  the  daily  wallcs  of 
life,  and  the  principles  of  which,  the  lecturer  contended, 
ought  to  form  part  of  the  elementanr  education  of  ^e 
oonntrr.  He  explained  the  principal  laws  of  gravitation, 
of  oomoastioo,  and  of  heat  and  cold,  and  performed  some 
experiments  on  the  different  gases.  He  also  gave  his 
anditon  an  insight  into  the  medianism  of  the  Davy  lamp, 


the  barometer,  the  thermometer,  and  the  electric-tele- 
graph, as  well  as  of  such  common  objects  as  the  ordinary  • 
pump.  In  conclusion,  he  said,  there  were  certain  thiUffs 
essential  in  the  education  of  the  working-classes  especially 
which  constituted  the  social  science  of  common  life,  and 
upon  which  a  lamentable  amount  of  ignorance  existed ; 
he  alluded  to  such  knowledge  as  that  of  social  economy, 
the  want  of  which  frequently  caused  ignorant  wives  to 
drive  their  husbands  to  the  ale-house,  instead  of  making 
their  homes  as  comfortable  as  they  ou^ht  to  be.  The 
lecture  lasted  about  an  hour  in  the  delivery,  and  at  its 
conclusion,  Mr.  Buckmaster  was  warmly  applauded. 

Hebeford. — At  the  general  annual  meeting  of  the 
subscribers  to  the  Permanelit  Library,  on  Monday,  the 
16th  ultimo,  the  following  ofiicerH  were  chosen  for  the 
ensuing  year: — Pretideni — Wm.  Aston,  Esq. ;  Librarian 
— E.  G.  Wright,  Esq. ;  7V«o«#rer— W.  Pulling,  Esq.  ; 
Chmmiltee — F.  H.  Thomas,  Esq. ;  A.  C.  de  Boinville, 
Esq.;  R.  C.  C.  Honiatt,  Esq.;  H.  C.  Beddoe,  Esq.; 
Dr.  Bull;  J.  G.  James,  Esq.;  W.  Bullock,  Esq.; 
J.  T.  O.  Fowler,  Esq. ;  N.  Lanwame,  Esq. ;  P.  Tulhr, 
Esq. ;  W.  H.  Apperley,  Esq. ;  and  J.  F.  Symonds, 
Ilsq. ;  Sub'Librarian — ^Mr.  Wemyss.  In  addition  to 
ihe permanent  character  of  this  Institution,  a  proposal  to 
Aire  books  of  current  literature,  instead  of  purchasing 
them,  was  adopted  at  this  meeting.  By  this  plan,  the 
sphere  and  fVmds  of  the  Institution  will  be  economised, ' 
and  additional  accommodation  afforded  to  those  members 
who  are  desirous  of  light  reading.  Forty  volumes,  ex- 
changeable at  ^easure,  will  be  received  at  one  time^'from 
an  extensive  library  in  London.  An  ample  and  ever- 
changing  supply  of  books  will  thus  be  secured  for  tiie 
most  expeditious  readers.  In  consequ^oe  of  the  crowded 
state  of  the  Permanent  Library,  additional  room  for  the 
regularly-increaAing  number  of  books  has  become  ne- 
cessary. That  object  has,  at  present,  been  effected  bv 
the  erection,  in  the  centre  of  the  room,  of  a  book-stand, 
»pable  of  containing  nearly  one  thousand  volumes. 
When  the  stand  shall  have  received  its  complement  of 
books,  this  long-established  Institution  will  present  an 
array  of  about  eight  thousand  volumes,  in  every  depart- 
ment of  literature. 

WENT.OCK. — On  Friday,  the  5th  ult.,  the  fifteenth 
anniversarv  of  the  Agricultural  Reading  Society  was  held 
at  Wenlock,  M.  G.  Benson,  Esq.,  president  of  the  Society, 
in  the  chair.  W.  P.  Brookes,  Esq.,  honorary  secretary ; 
George  Burd,  Esq.,  treasurer ;  Rev.  W.  H.  Wayne,  Rev. 
R.  R.  G.  More,  Walter  Moaely,  Esq.,  Rev.  N.  Heywood, 
W.  A.  James,  Esq.,  Mr.  Phillips,  lilr.  Horton,  Mr. 
Patten,  Mr.  Martin,  Mr.  G.  Moreton,  &c.,  and  other 
gentlemen  being  present.  Mr.  Brookes  read  the  report, 
which  stated  that  there  has  been  an  increase  in  the  num- 
ber of  subscribers,  both  to  the  reading-room  and  libnuy, 
the  total  amount  received  being  £S2  10s.  more  than  in 
the  previous  year.  The  number  of  volumes  presented  to 
the  Institution  during  the  past  year  is  62,  and  of  pur- 
chased 88,  making  together  an  addition  of  100  volumes; 
Two  rooms  have  been  added  to  the  Society's  Building. 
A  class  for  drawing  has  already  been  established  on  the 

g!)veniment  plan,  m  connexion  with  the  Coalbrookdale. 
roseley,  aiMl  oUier  Institutions,  and  the  number  of 
pupils  already  on  the  list  is  80.  The  committee  called 
the  attention  of  the  members  to  the  recent  proj^osal  of 
the  Society  of  Arts  to  hold  annual  examinations  of 
students  of  these  Institutions,  to  reward  superior  attain- 
ments by  prizes,  or  give  certificates  for  proficiency  in 
various  branches  specified,  and  they  trust  that  these  offers 
will  induce  the  lunior  members  of  this  Societv  to  form 
themsdves  into  classes  and  to  contend  for  the  pnses.  The 
report  of  the  Working  Man's  Reading  Societv,  in  con- 
nection with  this  Institution,  states  that  the  present 
number  of  members  is  87.  The  annual  dinner  took 
place  at  half-past  three  o'clock,  at  which  tiiere  were  up- 
wards of  ninety  present.  M.  G.  Benson,  Esq^  occupied 
the  chair.  Mr.  Gaskill,  M.P.,  the  Rev.  W.  H.  Wayne, 
and  other  gentlemen  spoke  on  the  occasion. 
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MEETINGS  FOE  THE  ENSUING  WEEK. 

MoK.      London  Iniatatlon,  Y.    Dr.  John  Tjudall*  •*  On  (he  ITative 
and  Phenomena  of  Ufht.** 

Arehitect,  8. 

Geofraphical,  8|.  I.  Lieut.  W.  Chimmo,  B.N.,  **  Beatarka 
dnrlii;  the  Search  in  the  Torch  Steamer  for  the  North 
Aoftralian  Expedition,  under  Mr.  Gresory.**  II.  Admiral 
Sir  Charles  Elliot,  ««  On  the  Exploration  of  the  Rlrer 
Orinoco."  III.  Mr.  Thomaa  Ba^atar,  "  Propoeed  Bail- 
road  through  North  Amerim,  from  Vanoonrer  Island  to 
Hudson  Baj." 
Tuwa.  Sjro-EgTptian,  Ih.  Mr.  W.  F.  Ainsworth,  «*  On  the  Eu- 
phrates Vallej  Bonte.** 

Civil  Engineers,  8.    Mr.  F.  B.  Window,  **0n  Bnhmarine 
Electric  Telegnphs.** 

Med.  and  Chirarg.,  8|. 

Zoological,  9. 
WlD.     Literarj  Fond,  3. 

London  Institaaoa,  3.    Proftssor  Bjmer  Jones,  **  On  ViT»- 
ria  and  their  InhaUtanU.** 

Sodetj  of  Arts,  8.    Mr.  Chief  Justice  Temple,  *«  On  Hon- 
duras, Its  History,  Trade,  and  Natural  Besonroes." 

Om|diic8. 

Mcroscopioal,  8. 

ArehaologicalAssociailon,  8|. 

Ethnological,  M. 
Tms.  Philosophical  Club,  6|. 

London  InsUtation,  7.    Dr.  B.  E.  Grant,  **  Oa  the  Natoiml 
History  of  Extinct  Animals." 

Antiquaries,  8. 

Philological,  8. 

Bat.     Am,tic,  a! 

London  Institution,  S.     Mr.  T.  A.  Malone,  **0n  Experi- 
mental Phjsica,  ehieflj  In  Belatlon  to  Chemistiy.** 


S006. 
S008. 


SOM.  Tna^  Doanj,  Ghent— Impronments  In  the  maooftctare  of 
lamps. 

Daieil9tkDeeemhert  18W. 
Lonls  BeaTer,  Manchester— Improrements  la  nuohlaerx  Ibr 

propelling  Tessels. 
Bobert  Hyde  Greg  and  Henxy  BiiaseU  Greg.  MaadiMttf,  and 
James  Hope,  Beddlsh^Ocrtaln  improremeats  la  asdilnaiy 
or  apparatus  fbr  poUsUng  or  flnlshing  jansor  thraads. 
SOIO.  James  Penny  and  John  Booth,  Heekmondwike,  Yorluhire— 
Improred  machinery  Av  washing,  deandng,  sod  dijtog 
grain. 

DoM  2(MI  December^  18f  8. 
3014.  John  Edridge,Binnlngham— Improrements  In  the  mainifluetBie 
<rfhalr  pins,  shawl  and  other  dress  pins,  parts  of  wUdilm. 
prorements  are  also  applicable  to  the  maaufiketure  oTdssii 

9018.  Captain  George  Alexander  Harrison,  79th  BigUaadB»-Itt. 

prorements  in  breech-loading  fire-arms. 
3018.  Thompson  Newbury,  Taunton,  Masaachuaetts,  U.S.— InproveA 

maehineiy  fbr  making  screws. 

Dated  2htd  December^  1868. 
3030.  Theodore  DeChier,  PImlico— An  Improred  knllb  deaoer. 
9lf22.  William  Mill,  BirnUngham— Improvements  ln|(dniBg  bands,lB 

connecting  Ikstenlngs  to  ban^  and  in  attaching  bands  to 

arUcles  requiring  the  same. 
Fndericfc  Sampson,  Gordon-street,  BnuUbid,  Torkddre-Ift- 

proTements  In  apparatus  employed  in  singfing  flUvics. 


3034. 


9084. 


PATENT  LAW  AMENDMENT  ACT. 
irpuoATiom  roB  pAmns  in>  pBoraonoii  allowid. 

[Fnm  GoMette,  Jamuuy  2nd,  1856.] 

Dated  lUk  DecembeTi  1868. 
9IT6.  Charles  FrCderic  Vasserot,  45,  Essex-street,  Btrand-^Preaerring 

salmon,  trout,  and  otlter  fish.    (A  communication.) 
9078.  William  FMIeriolc  Tbomaa,  Newgal»4tre«i— Improremmts  in 
sewing  machines. 
IVederick  William  Oerhaxd,  4,  TrafUgar-amiai^— Improred 
means  of  obtaining  aluminium  metal,  and  the  adaptation 
thereof  to  the  manuiheture  of  oertain  ttsefyil  articles. 
William  Gossage,  Widnes,  Lancashire— ImproTements  in  the 
manuftcture  at  snlphuriB  add,  and  In  the  construction  of 
i^panins  used  fbr  such  manulhcture. 
Aliked  Vincent  Newton,  86,  Chancery  lane    Tmprotemeata  in 
printing  presses.    (A  communication.) 
Dated  11  tk  December,  1868. 
Peter  Armand  le  Oomte  do  Fontalnemoreau,  4,  South-street, 
FInsbury— Improrenenti  in  obtaining  motire  power.    (A 
jVMntmiHfatioB , ) 
9N8.  John  Piatt,  Oldham,  Lancashire— Improfements  in  moles  fiir 
spinning.    (A  communication.) 
William  Edward  Newton,  88,  ChanoeiT-latte— An  improve- 
ment  in  tlte  manulhetnre  of  toble  knirea.    (A  communlca- 
Uon.) 
TVederick  Lerlck,  Junr.,  and  John  James,  Cwm  Celyn  and 
Blalna  Iron  Works,  Monmouthshire— ImproTomenU  In  the 
mode  of  utUiring  the  waste  gaaes  of  blast  ftonaeas. 
9191.  John  Hall  Brock  Thwaites,  Bristol— A  new  or  Improred  ma- 
chine or  apparatus  fbr  holding  postage  or  receipt  stamps,  and 

applicable  whoUy  or  In  part  to  other  similar  purposes. 

9NX.  Charles  Cowper,  90,  Sonthampton-bolldinga,  Chancery.Ian»— 

Certain  improrements  in  electro>plating. 
9194.  Vincent  Louis  Caximir  Benou,  Jersey— An  improrement  In  the 
manulhcture  of  spirit  when  rice  Is  used. 
Dated  181*  December,  1866. 
WH,  John  Elce  and  Samuel  Hartley,  ManclMstev— Improvcmenta  la 

machinery  Ibr  moulding. 
9098.  John  Draper,  Chiswell-street,  Flnsbury— Improrements  In  ap- 
paratus fbr  gratlnff  and  cmshlnr  aalt  and  sugar. 
aOOO,  Joseph  Bower,  Uundet,  near  Leeds— An  ImproTement  In  treat- 
ing animal  matters  in  preparing  them  to  be  used  fbr  the 

manufheture  of  manure. 

9002.  Charles  Fst,  Manchester— Improrements  in  railway  carriagea 


nrrsimoKS  with  coxplbtx  sPKancATunn  riLxn. 

3027.  Daniel  West,  17,  Egremont-plaoe,  New-road— An  Improwmsnt 
In  presses  constructed  to  operate  by  »  combination  of  lion 
lerers,  which  presses  are  employed  to  oompreu  bales  of  cot- 
ton, hemp,  wool,  and  other  articles  of  merchandise.— SSnd 
Deoember,  1868. 
Jules  Henri  Etienne  Maresehal,  Paris— Impcorems&to  In  hy- 
draulic presses.— 24th  December,  1866. 
Charles  Sylvester  Bostaing,  Dresden— Improrements  in  pre- 
paring and  combining  metallic  substances  fbr  the  produeden 
of  colours,  and  in  manufhetuting  the  same.— 26th  Decembw, 
1866.  ^    . 

3078.  George  White,  8,  Laurence  Ponntner-Iane,  Cannon-street-Aa 
improved  poultice.  (A  communication.)— 27th  Deoember, 
1866. 


3080. 


WEEKLY  LIST  OF  PATENTS  SEALED. 


Joseph 


16T0.  Thomas  Chandler. 

1674.  Louis  Comides. 

1675.  Edwin  Travis  and 

Louis  Casartelll. 
1679.  James  Alexander  Manning. 
1697.  Edward  Charles  Healey  and 

Edward  Ellis  Allen. 
1838.  Stephen  Martin  Saxby. 
1861.  John  Arery. 
1686.  Alfred  Vincent  Newton. 
1702.  WilUam  Noton. 
1738.  John  Brayshay. 
1810.  WlUlam  Edward  Newton. 
1964.  F^«derick  Albert  Gatty. 
1976.  MarcAntoineFranyoUMen- 
nons. 
Bobert  Mushet. 
Peter  Armand  le  Comte  de 

Fontainemoreaa. 
Samuel  Middleton. 
Joshua  Murgatroyd. 

Jatmarpttk, 

1802.  JosephHenryGeorge  Wells. 
1603.  JosephHenryGeorge  Wells. 
1610.  Abraham  HerU. 


2189. 


S578. 
2684. 


1620.  Ward  HolroTdandWIUIaa 

Noble. 
1622.  Timothy  Jerome. 
1642.  Jean  Baptiste  Deebe  Che- 

vnlier  and  Nardsn  Bap 

bouin  O'Snllivau. 
1646.  Bendt  Ftvderio  Ortet. 
1671.  James  PordandP.Knowles. 
1881.  Henry  Bragg. 
1694.  Peter  Hubert  Desvigaes. 
1696.  William  Beevers  Birkby. 
1703.  James  Byder  and  Daniel 

Bentley. 
1710.  Edward  William  Tomg; 
1731.  Ellas  Weisskopt 
2069.  Balph  Boeder. 
9076.  Sidney  Wesley  Park  aad 

Edgar  Sdmpaon  EUs. 
2166.  Calvin  Kline. 
3544.  Charles  Do  Jongh. 
3688.  Ethan  Campbell. 
3614.  William  Henry  Oiler. 
2616.  Peter  Cato,  John  Miller, 

Junr.,  and  John  Audlcy. 
2619.  Henry  Dtrvks. 
9627.  GeoiwB  Bertram  aad  Wm. 

McNIren. 
<  2629.  WllUam  Porter. 


Patbirs  oh  wbicb  TBS  Tbud  Tkab*8  Stamp  Dvtt  has  bsu  Pais. 


10. 
17. 

38. 


Deeen^er  ZOtkm 
Julian  Bernard. 
David  ICennedr. 
Julian  Bernard. 
William  Edward  Newton. 


December  3l$L 

22.  Edward  Schlschkar  and  F 

Craoe  Calvert. 
98.  Leon  Joseph  Pomoe. 


Jammarif  let. 
3.  Alfred  Dawaon. 
27.  John  Mason  and 

Kaberry. 
30.  Henry  Hind  Edvrudiu 


8. 
11. 


29. 


Henry  Leo  Corlett. 
Jsmes  StoTold. 

David  Hnloct. 
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Ho.  In  the 


3937 
8928 

3929 


Date  of 


Jan.  2. 
„     8. 


TiUe. 


I 


ImproYcd  Police  Lantern 

The  SIgnaliser 

Stove  Mid  Guard 


Proprietors*  Name. 


Address. 


FVwig  and  Bullock m... 

Wm.  Qasooigne  Shaw Klngsland. 

I  Henry  Bammrd » I  Uttoxeter. 


18,  Bupert-etreet,  Haymacket. 
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loaraal  d  i\t  $ami^  d  %xt&. 


FRIDAY,  JANUARY  IG,  1857. 


CONVERSAZIONI. 

The  Conncil  have  arranged  for  two  Conver* 
sazioni  for  the  MemberB  of  the  Society  and  their 
fnends,  the  first  to  take  place  on  Saturday,  the 
2lBt  of  Febmary,  to  which  ladies  will  be  invited ; 
the  second  on  Wednesday,  the  6th  of  May,  to 
which  gentlemen  only  will  be  invited. 


NINTH  ANNUAL  EXHIBITION  OF 
INVENTIONS. 

The  Conncil  have  ^ed  Monday,  the  28rd  of 
March  next,  for  the  opening  of  the  Ninth 
Annnal  Exhibition  of  Recent  Inventions. 

Persons  intending  to  contribute  to  the  Exhi- 
bition should  commnnicate  with  the  Secretary 
forthwith,  stating — 

1.  The  title  of  the  invention. 

2.  Whether  the  article  will  be  a  specimen, 
model,  or  drawing. 

Articles  for  exhibition  must  be  forwarded  to 

the  House  of  the  Society,  carriage  paid.    The 

days  for  receiving  articles  are,  Thursday,  the 

^th,  Friday,  the  6th,  and  Saturday,  the  7th  of 

March. 

All  articles  should  be  accompanied  with  a 
short  description  of  the  invention,  for  the  Cata- 
logue, with  a  wood-block  (when  possible),  and  a 
reference  to  any  publication  where  a  fuller  ac- 
count may  be  found. 


SIXTH  ORDINARY  MEETING. 
Wednesday,  Jan.  14,  1857. 

The  Sixth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 
nesday, the  14th  inst,  William  Schaw  Lindsay, 
Esq.,  M.P.,  in  the  chair. 

The  following  Candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 


Gordon,  Col.  W.  J.,  C.B., 

K.E.,  &c. 
Henderson,  John. 
Keppell,  George. 
Uumphiy,  William  Gilson. 
Long,  J.  A. 


Parsons,  Thomas, 
llanken,  Charles. 
Vandeleur,  Major  Arthur, 

R.A. 
White,  Lynch. 
Wilcox,  Thomas. 


The  following  Institutions  have  been  taken 
into  Union  since  the  last  announcement : — 

425.  Netherton  (near  Huddersfield),  Mechanics'  Insti- 

ttttiOD. 

426.  Clayton  Le  Moors  Institute. 

427.  Birmingham  and  Midland  Institute. 

428.  Painswtck  (Gloucestershire)  Mechanics'  Institution. 

429.  Atbenieum  (Cheltenham). 


The  following  Colonial  Institution  has  been 
taken  into  Union  since  the  last  announcement  :— 
Saint  James  (Jamaica)  Society  of  Industiy  and  Arts. 

The  following  School  has  been  taken  into 
Union  since  the  last  announcement : — 

Alverthorpe  Hall  School  (near  Wakefield). 

The  Paper  read  was : — 

ON  BRITISH  HONDURAS,  ITS  HISTORY,  TRADE, 
AND  NATURAL  RESOURCES. 

By  Mb.  Chief  Justiok  Temple. 

It  may  appear  to  be  a  somewhat  bold  and  presumptuous 
midertaking  on  my  part,  to  address  an  audience  upon  the 
valuable  commercial  resources  of  a  country  which  has 
never  been  mentioned  without  a  sneer,  and  the  utter 
worthlessness  of  which  has  been  broadly  stated,-— of  a 
country  which  has  invariably  been  spoken  of  in  terms 
of  scorn  and  contempt,  and  that,  too  frequently,  with 
great  ingratitude,  when  the  legs  of  the  speaker  are  com- 
fortably resting  under  its  mahogany,  and  he  is  imbibing 
inspiration  from  the  juice  of  its  logwood,  which  he  fondly 
imagines  to  be  \)OTt,  Until  a  very  short  time  ago,  most 
persons  entertained  very  vague  ideas  with  respect  to  Hon- 
duras. Some  thought  it  was  a  cluster  of  islands  in  the 
Elastem  Archipelago,  some  believed  it  to  be  in  Africa,  and 
some  thought  it  not  imix)ssiblo  that  it  might  be  in  tha 
moon,  but  all  agreed  that,  wherever  it  was,  it  was  full 
of  swamps,  frogs,  and  toads,  and  venomous  reptiles. 
The  latter  impression,  to  a  certain  extent,  is  no  doubt 
sufficiently  well  founded.  There  would  be  no  use  in 
denying  the  existence  of  swamps ;  with  respect  to  the 
toads,  St.  Patrick  would  have  found  abundant  employ- 
ment,— and  the  venerable  Abbess  St.  Hilda,  who  cut  off 
the  heads  of  all  the  snakes  in  the  neighbourhood  of  the 
virgin  sisterhood  over  which  she  presided,  would,  if  she 
comd  rise  out  of  the  stone  coffin  in  which  her  valuable 
relics  were  deposited,  confer  a  great  benefit  upon  humanity 
by  visiting  that  ()ortion  of  the  American  continent.  But 
we  must  not  hastily  condemn  a  country  on  account  of 
these  trifles,  for  even  in  Ireland,  that  *•  gem  of  the  sea," 
I  have  heard  of  bogs, — ^in  happy  England,  not  only  toadis, 
— ^but  toad-eaters  abound, — and  snakes  in  the  grass  are  to 
be  found  everywhere. 

In  attempting  to  deal  with  this  subject,  it  is  not  my 
purpose  to  enter  into  any  political  considerations  connected 
with  the  colonies,  still  less  is  it  my  intention  to  indulge 
in  any  tirades  against  the  British  government,  past  or 
present,  for  inditference  to  their  requirementn,  and  in- 
justice to  their  claims.  It  is  my  conviction  that  every 
administration,  be  it  composed  of  whom  it  may,  will  be 
as  solicitous  for  the  welfare  and  prosperity  of  our  colonies, 
wherever  they  may  be  situated,  as  of  any  other  portion 
of  the  empire ;  and  if  latterly  some  of  them  have  drooped, 
and  ceased  to  be  as  flourishing  as  they  once  were,  the 
cause  of  that  temporary  decline  must  Ix;  sought  for,  not 
in  the  legislative  measures  of  the  home  government,  but 
in  the  supineness,  inertness,  and  despondent  disposition 
of  the  colonists  themselves,  who  have  shown  themselves 
deficient  in  tliat  protean  quality  which  would  enable 
them  when  an  old  commercial  channel  became  dried  up 
and  profitless,  to  apply  themselves  with  vigour  and  de- 
termination to  the  task  of  opening  new  ones.  I  say  it 
is  not  my  object  to  dwell  upon  these  topics,  to  chant  with 
melancholy  cadence,  and  in  doleful  numbers,  the  sad  and 
sorrowful  condition  of  the  colonies,  nor  to  inveigh  in 
ireful  strains  against  the  alleged  authors  of  their  niin,  but, 
in  plain  and  simple  language,  to  bring  under  your  notice 
a  possession  of  the  British  crown,  hitherto  but  little 
known,— to  describe  its  geographical  ix)8ition, — state  its 
dimensions, — give  a  brief  account  of  its  history, — make 
you  acquainted  with  the  nature  of  its  soil, — its  various 
animal  and  vegetable  productions,  —  its  general  com- 
mercial capabilities, — and  exhibit  a  jiew  and  a  wide  field 
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for  enterpriae,  skill,  industry,  and  capital.  To  do  full 
justice  to  the  subject  which  I  have  had  the  presumption 
to  take  in  hand,  would  require  more  time  than  you  can 
now  spare,  or  is  allowed  me,  but  I  trust,  with  your  in- 
dulgence, I  shall  be  able  to  state  quite  sufficient  to  oon- 
Tinee  you  that  Honduras  is  capable  of  producing  some- 
thing oesides  mahogany  and  logwood,  that  swamps  and 
creeping  things  are  not  ito  chief  characteristics,  and 
that  to  the  man  of  energy  and  will  it  is  capable  of  yield- 
inga rich  reward. 

The  bay  of  Honduras  is  formed  by  two  headlands,  the 
extremities  of  which  are  Cape  Catoche,  on  the  north,  in 
Yucatan,  and  Cape  GriLcios  a  Dios,  on  the  Mosquito 
coast,  on  the  south.  At  the  very  bottom  of  this  bay,  at 
the  most  westerly  point,  is  situated  British  Honduras, 
between  16  and  18  deg.  N.  latitude,  and  between  88  and 
90  deg.  W.  longitude.  The  latter,  however,  cannot  be 
stated  with  any  degree  of  certainty,  as  the  inland  or 
western  boundary  has  never  been  clearly  ascertained.  It 
is  stated  that  a  place  called  Garbutt's  falls,  near  the  head 
of  the  Belize  river,  is  a  point  of  limitation,  and  that  the 
distance  between  it  and  the  sea  coast  is  180  miles,  hence 
it  has  rather  hastily  been  concluded  that  British  Hon- 
duras extends  in  a  westerly  direction  from  180  to  200 
miles.  The  length  of  that  river,  however,  is  no  criterion, 
for  in  its  progress  to  the  sea  it  pursues  a  north-easterly 
course.  lU  length,  measured  upon  the  map  as  the  crow 
flies,  is  about  125  miles,  but  its  source  is  at  least  50 
miles  southward  of  its  mouth. 

The  northern  boundary  of  Honduras  on  the  seacoast, 
is  the  river  Hondo,  which  separates  it  from  Yucatan,  and 
the  southern  boundary,  the  river  Sarstoon,  which  divides 
it  from  the  state  of  Guatemala.  Mr.  Montgomery 
Martin  says  that  the  coast  line  extends  about  270  miles, 
but  that  I  apprehend  is  a  mistake.  The  distance  from 
the  river  Hondo  to  the  river  Sarstoon,  as  measured  upon 
the  map  as  the  crow  flies,  is  not  more  than  160  miles, 
but  if  allowance  be  made  for  the  sinuosities  of  the  coaat 
it  will  amount  to  about  200  miles.  The  breadth  of 
Honduras  in  it«  widest  part  is  not  above  60  miles.  This 
is  a  very  respectable  extent  of  territory.  It  is  85  miles 
longer  than  Jamaica,  the  largest  and  most  important  of 
our  West  India  islands,  and  20  miles  broader.  The  ap- 
proach to  Honduras  through  kays,  rocks,  and  coral  reefs, 
is  extremely  difficult  and  dangerous.  For  nearly  sixty 
miles  your  course  lies  through  intricate  passages,  amongst 
innumerable  islets,  covered  to  the  water's  edge  with  an 
impervious  mass  of  vegetation,  principally  of  mangrove 
trees,  through  narrow  channels  on  each  side  of  which 
are  steep  walls  of  coral,  and  along  smooth  unrippled 
waters  which  are  sometimes  of  the  most  heavenly  olue, 
and  sometimes  of  the  brightest  ^peen,  and  so  dear  that 
you  may  distinctly  see  the  varied  inhabitants  of  that 

Eortion  of  the  deep,  turtles  grazing  like  sheep  in  a  pasture, 
ere  and  there  a  shark  prowling  about,  pyramids  of 
oonchs,  and  hundreds  of  dolphins,  not  those  time- 
honoured  admirers  of  music  which  bore  Arion  safely 
across  the  waves,  but  those  modem  fishes  of  changeful 
hues  which  have  so  often  supplied  dramatic  writers  with 
a  simile  when  they  have  introduced  a  son  of  Neptune 
upon  the  stage.  Some  of  the  kap^s  or  islets  which  I  have 
mentioned  look  extremely  beautiful  from  the  sea,  having 
a  smooth  gravelly  beach,  yellow  as  the  golden  sands  of 
F^tolus,  on  which  the  blue  water  breaks  in  mimic  waves, 
producing  a  snow-white  fringe  of  foam,  small  groups  of 
waving  cocoa  nuts  scattered  about,  and  here  and  there  a 
thick  grove  of  mangrove  trees,  which  appears  to  offer 
an  agreeable  retreat  from  the  noon-day  sun.  On  observing 
these  exquisitely  beautiful  spots  for  the  first  time,  one 
feels  disposed  to  exclaim — 

"  Fsir  seenes  for  childhood's  opeiung  bloom, 
For  sportive  vouth  to  itnij  in, 
For  msnhooato  enjoy  his  strength. 
For  sge  to  wear  away  in." 

If,  however,  we  had  the  curiosity  to  land,  we  should  find 
that  otir  rapture  was  premature  and  our  poetry  thrown 


away ;  mosquitos  and  sandflies  are  stem  realities,  which 
admit  of  no  compromise. 

The  masters  of  vessels  bound  to  Belize,  generally  make 
the  west  end  of  the  island  of  Ruatan  in  the  evening,  where 
they  lie-to  the  greater  part  of  the  night,  in  oi^er  that 
they  may  arrive  at  Half-moon  Kay  at  day-break,  the 
distance  from  which  is  about  60  miles.  This  gives  them 
the  whole  of  the  day  to  thread  the  numerous  narrow 
channels  through  which  their  course  lies.  At  Half- 
moon  Eay  there  is  a  lighthouse,  70  feet  high,  the  Ijg^t 
of  which  can  be  seen  at  a  distance  of  20  miles.  The 
lamp  is  kept  burning  the  whole  of  the  night,  and  may 
always  be  depended  upon.  At  this  kay  a  pilot  is  taken, 
without  whom  it  would  be  impossible  for  strangers  to 
proceed  with  safety.  To  the  south-west  of  Half-moon 
Kav  there  is  a  small  island,  covered  with  mangrove  bush, 
called  Hat  Kay,  from  its  resemblance  to  that  covering  of 
the  head.  From  this  Kay  a  coral  reef,  three  miles  long, 
extends,  which  has  often  been  fatal  to  vessels.  They 
next  make  a  little  island  called  Kay  Bokel,  which  has 
upon  it  a  few  cocoa-nut  trees,  from  which,  steering  in  a 
south-westerly  direction  for  12  miles,  they  arrive  at  ano- 
ther small  island,  called  English  Ka}',  and  pass  to  the 
north  of  it,  between  it  and  Goff  Kay.  '  They  are  then  14 
miles  from  Belize.  On  English  Kay  there  is  a  flagstaff, 
to  the  top  of  which,  the  instant  a  sail  is  descried,  the 
Union  Jack  is  hoisted,  which,  with  a  good  glass,  can  be 
seen  at  Belize,  where  a  flag  is  also  displayed,  to  inform 
the  good  people  that  a  sliip  is  coming  in.  The  custodian 
of  this  flagstaff  is  generally  some  old  black  sergeant  or 
corporal,  who  is  thus  provided  for  for  the  remainder  of 
his  days.  He  cannot  wander  far  from  the  scene  of  h!a 
duties,  for  the  island  is  not  more  than  100  yards  in  cir- 
cumference. Several  years  ago,  ship  after  ship  came  in 
without  having  been  signalisMl.  This  occasioned  at  first 
considerable  surprise,  but  it  was  soon  discovered  that  the 
poor  old  man  had  died,  literally  at  hiavoat.  The  route 
which  I  have  described  is  the  one  which  is  generally 
taken,  but  in  the  season  when  the  north  wind  prevails, 
it  is  not  considered  a  good  one,  for  the  vessels  havo  then 
to  beat  all  the  way*  to  English  Kay,  which  is  not  a  very 
safe  or  easy  operation  in  those  narrow  channels.  At  that 
period  of  the  year,  therefore,  the  captains  of  vessels 
think  it  better,  instead  of  Half-moon  Kay,  to  maJce 
Mauger  Kay,  wliere  there  is  also  a  lighthouse,  from  which 
thev  may  sail  to  English  Kay,  a  distance  of  18  miles, 
witii  a  fair  wind,  vessels  come  to  an  anchor  about  a 
mile  from  the  town,  in  about  three  fathoms  water,  but 
vessels  of  a  very  large  size  are  obliged  to  anchor  much 
fhrther  off.  For  nearly  50  miles  vessels  may  lie,  in  the 
most  boisterous  weather,  in  perfect  safety,  for  a  natural 
breakwater,  consisting  of  reefs  and  kays,  mns  along  the 
whole  coast.  During  the  norths,  which  sometimes  come 
down  with  great  impetuosity,  the^  occasionally  drag  their 
anchors,  but  they  seldom  sustain  any  serious  damage. 
The  appearance  of  Belize  from  the  sea  is  extremSy 
striking.  Mr.  Stevens,  in  his  "  Incidents  of  Travel," 
compared  it  to  Venice,  but  I  have  often  looked  in  vain 
to  discover  the  slightest  resemblance  to  that  "  sea-bom 
city."  At  the  embouchure  of  the  river  there  is  a  steep 
wooden  bridge,  which,  by  an  extraordinary  effort  of  the 
imagination,  may  be  compared  to  the  Bialto;  and  there 
is  a  timber  court-house,  with  a  cupola  at  the  top  of  it,  in 
which  a  poet,  "  his  eye  in  a  fine  frenzy  rolling,"  may 
perceive  a  likeness  to  the  church  of  St.  Mark.  But  a 
common-place  mind  will  discern  as  much  similarity 
between  Belize  and  Venice,  as  there  is  between  a  horse 
chesnut  and  a  chesnut  horse.  But,  repudiating  altogetiber 
such  loft}"^  comparisons,  Belize  has,  from  a  distance,  a  venr 
pretty  and  pictmesque  appearance.  The  church,  with 
Its  little  spire  rising  amidst  a  grove  of  tamarind,  almond, 
and  mango  trees — the  Court-house,  with  its  cupola  and 
flagstaff,  from  which  the  Union  Jade  is  flying— the 
Govemment^hoQse,  with  another  flagstaff  and  another 
Jack — the  white,  yellow,  blue,  green,  and  red  houses, 
interspersed  with  mountain  cabbage  and  cocoa-nut  trees 


JOURNAL   OP  THE  SOCIETY  OF  ARTS,  January  16,  1857. 


115 


— ^Fort  George,  a  small  inland  with  half-a-dozen  guns 
upon  it,  the  sole  use  of  which  seems  to  be  to  fire  salutes 
in  honour  of  the  Queen  and  the  superintendent,  or  some 
distinguished  visitor  who  is  entitled  to  that  noisy  wel- 
come, with  a  third  flagstaff  and  a  third  Jack  (they  delight 
in  flags  in  that  country) — all  these  combined  have  a  very 
pleasing  effect,  but  they  form  a  picture  as  unlike  as  pos- 
sible anything  which  mav  be  seen  in  Europe. 

The  whole  coast  of  British  Honduras,  for  two  or  three 
miles  inland,  is  low,  flat,  and  swampy.  But  in  making 
use  of  the  word  swamp,  I  do  not  mean  bog,  or  morass, 
but,  simply,  in  consequence  of  its  being  frequently  over- 
flowed wiUi  water,  a  soft,  moist,  and  8i)ongy  soil.  But 
the  soil  itself  is  a  rich,  black  loam,  aamirably  adapted 
to  the  cultivation  of  rice,  and,  by  drainage,  capable  of 
being  made  equal  to  any  soil  in  the  world.  In  ascend- 
ing Uie  rivers,  the  lana  graduallv  ri^es  and  assumes  a 
totally  different  character,  becoming  a  stiff  clay.  For 
ten  or  fifteen  miles  up  the  river  there  is  a  bank  on  each 
side  varying  in  breadth,  bein^  sometimes  a  mile,  and 
sometimes  only  fifty  yards,  which  is  entirely  an  alluvial 
deposit,  which  has  been  washed  down  from  the  mountains 
in  the  course  of  centuries  by  the  heavy  floods  which 
occur  in  the  rainy  seasons.  One  of  these  banks  on  the 
the  Belize  river,  belongs  to  Dr.  Young,  an  intellif;ent 
and  Scientific  practitioner  of  medicine,  who  has  resided 
for  many  years  in  that  country.  Sometime  ago,  wishing 
to  drain  some  swampy  land  on  his  propei-ty,  he  dug^  a 
deep  and  wide  trench  through  this  alluvial  deposit, 
throwing  up  the  earth  on  each  side.  In  the  course  of  a 
little  time  after  the  rains  and  the  sunshine  had  fallen 
npon  this  newly  exposed  earth,  he  observed  with  asto- 
nishment a  plant  which  he  had  not  seen  since  he  was  a 
student  at  the  University  of  Edinburgh,  and  which  he 
greeted  as  an  old  friend. — This  plant  was  the  Scotch 
thistle — a  perfect  stranger  in  that  country.  Parallel  with 
these  banks  there  are  largo  tracts  of  countiy  called  pine 
ridges,  in  which  thick  forests  of  red  pine  grow  in  a  thin 
sandy  soil.  These  arid  tracts  are  the  abode  of  vast  herds  of 
deer  andantelooes,  of  warrees,  and  peccaries.  The  cougar, 
the  jaguar,  and  the  ocelot,  with  a  proportionate  sprink- 
ling of  snakes,  also  honour  them  witn  their  presence.  As 
you  proceed  still  higher,  you  arrive  at  long  strips  of  land 
of  again  a  veiy  different  description.  These  are  called 
cahonn  ridges,  and  on  them  are  found  growing,  in  a 
rich,  deep,  loamy,  upper  soil,  being  a  vegetable  incrusta- 
tion formed  of  the  aecomposed  withered  leaves  of  thou- 
sands of  years — in  rank  luxuriance  the  cahoun  palm. 
Beyond  these  ridges,  the  country  spreads  itself  out  in 
vide  savannahs,  with  here  and  there  thick  clumps  of 
tall  spreading  trees,  contrasting  with  rich  green  slopes  of 
pasture  land,  and  through  these  extensive  plains  ferti- 
uzing  streams  wind  in  every  direction.  The  countiy  to 
the  south  of  the  Belize  river  is  of  a  bolder  character. 
The  Hanati  hills,  from  amongst  which  the  river  of  that 
name  flows,  are  from  800  to  1 ,000  feet  above  the  level  of 
the  sea,  and  the  Cockscomb  mountains,  where  the  river 
Sittee  has  its  rise,  are  4,000  feet  above  the  level  of  the 
sea.  There  is  perhaps  no  country  which,  considering 
its  extent,  contains  so  many  natural  channels  of  commu- 
nication, in  the  shape  of  broad  navigable  rivers,  tributary 
streams,  and  fresh  water  lagoons.  From  the  northern  to 
the  southern  boundary  there  are  sixteen  wide,  deep, 
magnificent  rivers,  caitable  of  being  navigated  by  large 
vessels  for  a  considerable  distance  inland.  They  are  the 
Hondo,  the  New  River,  Northern  River,  the  Belize 
River,  the  Sibun,  the  Manati,  MuUins  lliver,  Sittee 
River,  Monkey  River,  Deep  River,  Middle  River,  Rio 
Grande,  6oldcn  Stream,  Moho  River,  the  River  Ter- 
mash,  and  the  River  Sarstoon.  3Iany  of  these  rivers 
run  a  great  distance  before  they  fall  into  the  sea.  The 
Sibun,  without  taking  into  consideration  its  numerous 
windings,  runs  in  a  direct  line  about  CO  miles.  The 
Belize  river  about  90,  and  the  river  Hondo  about  ISO. 
Of  the  Belize  river  there  arc  not  less  than  five  great 
blanches.     In  the  Manati  and  Sibun  rivers  there  are 


long  passages  through  the  rocks  into  which  the  water 
flows,  and  forms  spacious  subterranean  lakes.  On  enter- 
ing into  these  nether  regions,  holding  in  his  hand  a 
blazing  torch  of  red  pine,  the  traveller  is  forcibly  le- 
minded  of  the  descent  of  ^neasinto  the  realm  of  Pluto, 
and  his  guide,  who  is  perliaps  some  ancient  crone,  with 
black  shrivelled  face,  blear  eyes,  and  matted  woolly  hair, 
is  no  bad  representation  of  the  Cumnan  Sybil.  But 
when  his  lignt  skiff  is  fairly  launched  into  the  still, 
deep,  black  waters  of  that  mysterious  retreat,  a  feeling 
of  awe  comes  upon  him.  Overhead  magnificent  stalac- 
tites hanging  trom  lofty  arches,  on  all  sides  splendid 
crystals  of  various  hues — festoons  of  moss  and  leaves 
sparkling  with  trickling  drops  of  water — the  red  flame 
of  the  torch — the  noise  of  tne  paddle  dipping  into  the 
water  and  echoed  from  unseen  caverns — the  plunge  of 
some  wild  animal  distuH)ed  in  its  lair,  and  sometimes 
fiery  eyeballs  glaring  upon  you  from  some  near  recess,  pro- 
duce a  strange  sensation  of  fear,  wonder,  and  admiration. 
Captain  Henderson,  who  published  a  short  account  of 
Honduras  in  1809,  thus  describes  the  Sibun  caves : — 

<*  On  a  branch  of  the  river  Sibun,  named  Indian  Creek, 
are  situated  the  caves ;  these  are  subterraneous  passages, 
which  have  been  formed  at  the  base  of  three  or  four 
mountains  of  very  considerable  height,  no  doubt  by  the 
force  of  the  current  of  water,  which  probably  for  many 
centuries  has  forced  its  way  through  them.  The  largest 
of  these  passages  is  somewhat  more  than  a  quarter  of  a 
mile  in  length,  though  in  this  country  it  has  a  greater 
extent  given  to  it.  It  would  certainly  require  no  com- 
mon powers  of  description  to  delineate  with  fidelity  the 
exquisite  beauties  connected  with  the  largest  of  the  caves. 
The  entrance  to  it  from  Indian  Creek,  after  many  wind- 
ings, bursts  suddenly  on  the  sight,  and  resembles  very 
closely  the  aperture  of,  an  oven,  and  is  thickly  overhung 
with  rocks  and  trees  of  the  grandest  but  wildest  work- 
manship. When  this  is  passed  a  wide  and  spacious  lake 
immediately  commences,  the  water  of  which  is  silent  and 
deep,  being  scarcely  heard  to  murmur  but  during  the 
most  tempestuous  floods.  The  lofty  roof  is  arched  with 
the  most  exact  proportion,  and  is  profusely  studded  with 
glittering  crystallisations.  Torch  light  aflbrds  the  visitor 
the  only  means  of  advantageously  viewing  this  sublime 
piece  of  scenery ;  for  if,  in  one  or  two  places,  an  occa- 
sional beam  of  the  sun,  bursting  with  incoucei\'able  lustre 
through  the  clefts  of  the  mountain,  be  withdrawn,  entire 
darkness  pervades  the  whole,  and  the  smallest  sound 
made  in  ])assing  being  quickly  loudly  reverberated,  is 
forcibly  calculated  to  strike  the  ear  with  a  feeling  of 
solemn  grandeur." 

The  seasons,  like  most  tropical  countries,  are  the  wet 
and  the  diy ;  the  former  commences  in  the  month  of 
June,  and  continues  until  the  end  of  February.  The 
latter  begins  in  the  month  of  March,  and  ends  in  the  first 
week  in  June.  During  the  dry  season  there  is  scarcely 
ever  a  drop  of  rain ;  the  ground  becomes  parched  and 
hard,  and  vegetation  ceases,  except  where  streams  and 
creeks  irrigate  the  land.  The  wet  season  is  ushered  in 
with  violent  winds  from  the  east,  torrents  of  rain,  and 
the  most  terrific  thunder  and  lightning,  which  sometimes 
continue  night  and  day  for  three  or  four  days  together. 
Whilst  these  dreadful  storms  are  hovering  about,  the 
lightning  is  incessant,  and  the  whole  night  Ions,  though 
the  moon  hides  her  face,  and  not  a  star  is  visible  in  the 
heavens,  is  almost  as  lipht  as  day  from  the  continued 
outpouring  of  the  electric  fluid.  There  is  this  peculiarity 
in  the  thunder  storms  in  that  country,  which  I  have  not 
observed  in  more  northern  latitudes.  The  rain  and  the 
wind  begin,  the  former  coming  down  apparently  not  in 
dro^is,  but  in  sheets  of  water.  During  this  violence  there 
is  no  lightning — no  thunder.  In  about  ten  minutes  there 
is  a  lull,  the  wind  is  hushed,  the  rain  has  ceased ;  there 
is  a  death-like  silence ;  the  sea  and  the  sk^'  appear  to  be 
one  substance  of  a  dark  leaden  hue,  and  thni  feathery 
clouds,  agitated  by  an  unseen  po\*er,  dance  to  and  fro; 
not  a  leaf  moves,  not  a  bird  stirs, — all  nature  pauses  in 
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breathless  expectation ;  then  comes  the  flash,  which  seems 
to  tear  the  heavens  in  twain,  followed  instantaneously  by 
an  explosion,  which  all  the  artillery  in  the  world,  and 
at  every  period  of  the  world,  from  the  first  cannon  which 
was  fired  at  Cressy  to  the  last  which  was  dischai^ed  at 
Sebastopol,  collected  together,  could  not  equal.  As  it 
dies  away  in  distant  reverberations  the  wind  again 
rushes  forthwith  unrestrained  vehemence,  and  the  deluge 
again  descends.  It  must  not  be  supposed,  however,  that 
because  nine  months  in  the  year  are  denominated  the 
wet  season,  that  it  is  always  raining  during  that  period. 
After  the  first  three  weeks  of  that  season  there  is  much 
fine  weather^  it  being  sometimes  perfectly  dxy  for  a 
month  together,  and  there  is  veiy  little  thunder  and 
lightning  after  the  first  appalling  fit.  The  heaviest  and 
most  continued  rain,  but  unaccompanied  by  thunder,  falls 
in  November,  December,  and  January,  when  cold  north 
winds  prevail.  A  record  of  the  rain  which  fell  in  the 
year  1848  will  give  an  idea  of  the  average  amount. 

April 

May 2^  inches. 

June 4^  „ 

July 8A  „ 

August 0^  „ 

September 8^  „ 

October 4^^  „ 

November 9^  „ 

December  GyJ^  „ 

January 2^  „ 

February 4^  „ 

March 

The  temperature  ranges  from  68^  to  86^,  although  it 
is  sometimes  as  high  as  90o,  and  sometimes  as  low  as  56^. 
The  following  is  a  table  of  the  temperature  of  the  year 
before  mentioned : — 


^ril 

May 

June 

July 

August.... 

September 

October... 

November 

December 

January... 

February. 

Maix;h.%... 


Max. 

Min. 

890 

740 

89 

76 

90 

77 

90 

78 

90 

78 

91 

76 

87 

75 

85 

€8 

.  86 

75 

82 

66 

85 

73 

83 

75 

British  Honduras  appeal's  to  be  out  of  the  range  of 
hurricanes,  which  generally  expend  their  violence  upon 
the  Windward  Islands ;  and  earthquakes,  which  have  at 
different  periods  caused  such  havoc  in  the  Central 
American  States,  never  exhibit  themselves  beyond  a  very 
gentle  trembling  of  the  ground,  too  slight  to  do  any  in- 
juiy.  The  climate  is  exceedingly  damp,  but  that  arises 
principally  from  the  circumstance  of  the  country  being 
for  the  most  part  uncleared.  Epidemics  (with  the  ex- 
ception of  cholera,  which  is  no  respecter  of  places)  never 
visit  Belize.  Cases  of  yellow  lever  do  frequentlv  occur, 
but  they  make  their  appearance  like  any  sporaclic  com- 
plaint— never  assuming  an  endemic  character.  It  might 
be  inferred  from  this  circumstance  that  Honduras  is  a 
very  healthy  country,  but  such  is  not  the  case.  The 
climate  commits  its  ravages  upon  the  human  constitu- 
tion quietly,  silently,  insidiously.  It  is  a  sapper  and 
miner,  ana  carries  on  its  work  of  destruction  unseen, 
and  almost  unfelt,  and  its  effects  are  only  perceived 
when  the  hair  drops  off,  the  teeth  decay,  the  vision  be- 
comes impaired,  and  the  physical  and  mental  energies 
succumb.  However,  there  can  be  little  doubt,  that  if 
the  country  were  cleared,  and  cultivation  mote  extended, 
the  causes  of  this  gradual  and  imperceptible  decline  of 


the  constitution  would  be  in  a  great  measure  removed. 
Much  also  depends  upon  the  mode  of  life.  If  a  person  is 
prudent  and  temperate  in  his  style  of  living,  he  niay,  to 
a  great  extent,  escape  the  enervating  influence  of  the 
climate.  There  is  a  gentleman  in  England  at  this  pre- 
sent moment,  85  years  of  age,  who  lived  in  Honduras 
for  upwards  of  40  years,  during  which  time  his  occupa- 
tions frequently  took  him  amidst  the  mo^  unhealthy 
localities.  But,  mifortimately,  Honduras  is  a  country 
where  all  kinds  of  intoxicating  liquors  are  very  cheap, 
and  where  a  man  is  always  thirsty.  The  consequence 
is  obvious.  The  prevailing  disease  is,  in  reality,  alcohol. 
Take  away  that  pernicious  fluid,  and  men  would  live  as 
long  in  the  tropics  as  in  European  climates. 

At  a  very  early  period,  as  far  back  as  the  Protectorate, 
the  various  kays  in  the  Bay  of  Honduras  were;the  resorta 
of  pirates  and  buccaneera ;  and  many  a  wild  'adventure, 
many  a  midnight  carouse,  many  a  deed  of  blood,  have 
those  little  isles  been  witness  to,  when  Dampier  and 
other  free  companions  of  the  ocean  committed  their 
depredations  in  the  Carribbean  Sea.  That  celebrated 
navigator,  who  wrote  an  account  of  his  voyage  to  the 
Bay  of  Honduras,  in  the  year  1674,  gives  some  amusing 
sketches  of  the  proceedings  of  those  early  settlera. 
Speaking  of  the  logwood  trade,  he  says: — "  This  trade 
had  its  rise  from  the  decay  of  privateers ;  for,  after  Ja- 
maica was  well  settled  by  the  English,  and  a  ])eace  es- 
tablished with  Spain,  the  privateers,  who  had  hitherto 
lived  upon  plundering  the  Spaniards,  were  put  to  their 
fihift«,  for  they  had  prodigally  spent  whatever  they 
got,  and  now,  wanting  subsistence,  were  forced  either  to 
go  to  Petit  Guavas,  where  the  privateer  trade  still  con- 
tinued, or  into  the  Bay  of  Logwood.  The  more  indus- 
trious of  them  came  hither ;  yet  even  these,  though  they 
could  work  well  enough  if  they  pleased,  yet  they 
thought  it  dry  business  to  toil  at  cutting  wood.  They 
were  good  markonen,  and  so  took  more  delight  in 
hunting;  but  neither  of  those  employments  affected 
them  so  much  as  privateering;  theretbre,  they  often 
made  sallies  out  in  small  parties  amongst  the  nearest 
Indian  towns,  where  they  plundered  and  brought  away 
the  Indian  women  to  v  serve  them  at  their  huta,  and 
sent  their  husbands  to  bo  sold  at  Jamaica;  besides,  they 
had  not  theirdrinking  bouts  foigot,  and  would  still  spend 
£30  or  £40  at  a  sitting  aboard  the  ships  that  came 
hither  from  Jamaica,  carousing,  and  firing  off  guns  three 
or  four  days  together,  and  though  afterwards  many  sober 
men  came  into  the  bay  to  cut  wood,  yet  byj  dcCTees  the 
old  standers  so  debauched  them,  that  they  coiud  never 
settle  themselves  under  ady  civil  government,  but  con- 
tinued in  their  wickedness  till  the  Spaniards,  encouraged 
by  their  carelen  rioting,  f^U  upon  them,  and  took  most 
of  them  singly  in  their  own  hut«,  and  carried  them  away 
prisoners  to  Campeachy  or  La  Vera  Cruz."  The  same 
author  gives  an  amusing  account  of  one  of  their  drinking 
bouts.  He  says — **  As  soon  as  we  came  to  anchor  we 
sent  our  boat  ashore  to  buy  provisions  to  regale  ourselves 
after  our  long  fatigue  and  fasting,  and  were  very  busy 
going  to  drink  a  bo^'l  of  punch,  when,  unexpectedly, 
Captain  Bawlins,  commander  of  a  small  New  England 
vessel,  and  one  Mr.  John  Hooker,  who  had  been  in  the 
bay  a  twelvemonth,  cutting  logwood,  and  was  now 
coming  up  to  Jamaica  to  sell  it,  came  aboard,  and  were 
invited  into  the  cabin  to  drink  M'ith  us ;  the  bowl  had 
not  yet  been  touched  (I  think  there  mieht  be  ^ix  quarts 
in  it),  but  Mr.  Hooker  being  drunk  to  by  Captain  Raw- 
lins, who  pledged  Captain  Hudswell,  and  having  the 
bowl  in  his  hand,  said,  that  he  was  under  an  oath  to 
drink  but  three  draughts  of  strong  liquor  a  day,  and 
putting  the  bowl  to  his  head,  turned  it  ofl'at  one  draught, 
and  so  making  himself  drunk,  disappointed  us  of  our  ex- 
pectations, till  we  made  another  bowl." 

It  is  generally  believed  (what  will  people  not  believe?) 
that  stores  of  treasure,  the  illgotten  wealth  of  those  ban- 
dits of  the  deep,  are  hidden  amongst  the  kays  in  the  bav 
of  Honduras ;  that  huge  sea  chests,  studded  with  naif 
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and  clam{)C(l  with  iron,  containing  old  doubloons  and 
dollars,  ingots  of  gold  and  silver,  antique  dresses  of  silk 
and  velvet,  with  slashed  sleeves  and  point  lace,  ancient 
guns  and  swords,  curiously  carved  and  richly  mounted 
pistols,  costly  jewels,  and  all  the  other  heterogeneous 
materials  of  a  pirate's  cave,  lie  imbedded  in  their  lonely 
beaches.  It  has  been  supposed  that  the  river  Belize  was 
called  after  one  of  these  pirates,  a  Scotchman,  named 
Wallis,  but  that  is  not  at  all  probable.  Bivers  and  moun- 
tains seldom  lose  their  ancient  names,  and  that  river 
has  always  been  called  Belize  by  the  native  Indians. 
About  60  miles  to  the  west  of  the  British  settlement 
there  is  a  large  lake  called  Itza,  in  the  middle  of  which 
are  the  ruins  of  what  was  once  a  magnificent  city  called 
Petes.  When  Hernando  Cortez  visited  this  lake,  the 
city  was  in  all  its  glory.  A  considerable  extent  of  country 
around  the  lake  is  called  the  countrv  of  the  Itzas.  A 
river  flows  into  the  gulf  of  Dulce,  called  Isabal.  Belize 
and  Isabal  appear  to  me  to  have  been  the  same  name, 
the  one  Bel,  or  Bal-itza,  and  the  other  Itza-bal.  It  is 
not  improbable  that  the  ancient  Itzas  were  worshippers 
of  Isis  or  the  moon,  and  that  the  inhabitants  of  the 
region  about  Bel-itza  and  Itzabal  were  worshippers  both 
of  Bel  and  lais,  that  is  of  the  sun  and  moon.  But  this  may 
be  all  imagination.  To  return,  however,  to  our  free- 
traders, they  soon  made  the  discovezy  that  the  country 
in  which  they  were  unlicensed  settlers,  was  rich  in  the 
spontaneous  production  of  various  dyewoods,  of  which 
logwood  was  the  chief.  It  was  not  to  be  expected  that 
men  who  made  no  scruple  in  plundering  and  murdering 
the  subjects  of  his  most  Catholic  Majesty,  would  hesitate 
to  rob  his  Catholic  Majesty  himself.  They  accordingly 
laid  aside  the  cutlass  as  an  implement  of  war,  and  shoul- 
dered the  axe,  and  began  in  good  earnest  to  cut  down 
the  logwood  of  the  King  of  Spain.  The  woodcuttera  of 
the  present  day  never  go  into  the  bush  without  a  machete 
t4>  clear  away  the  underwood,  and  protect  them  against 
tiie  attacks  of  •rild  animals.  This  machete  is  in  reality 
a  heavy  cutlass,  and  there  is  no  doubt  it  descended  from 
their  piratical  ancestors.  It  was  no  use  for  the  King  of 
Spain  to  sing  *' Woodman  spare  that  tree,"  the  ma- 
rauders went  merrily  to  work  cutting  down  his  logwood, 
which  they  sent  to  England,  where  it  fetched  a  high 
price.  Captain  Dampier  says—*  •  It  was  worth  from  £1 00 
to  £110  per  ton."  At  first  they  did  not  Imow  the  value 
of  it,  and  Dampier  says : — "  After  the  English  had 
taken  Jamaica  and  began  to  cruise  in  this  bay,  they 
found  many  vessels  laden  with  it,  but  not  knowing 
its  value  then,  they  either  set  them  adrift,  or  fired 
them,  saving  only  the  nails  and  ironwork,  a  thing  now 
usual  among  the  privateers,  taking  no  notice  at  all  of 
the  cargo,  till  Captain  James  having  taken  a  great  ship 
laden  with  it,  and  brought  her  home  to  England,  to  fit 
her  for  a  privateer,  beyond  his  expectation  sold  his  wood 
at  a  great  rate,  though  before  he  vidued  it  so  little  that 
he  burned  of  it  all  his  passage  home.  After  his  return 
to  Jamaica,  the  English  visiting  this  bay,  found  out  the 
place  where  it  grew,  and  if  tlwy  met  no  prize  at  sea, 
they  weuld  go  to  Champeton  Biver,  where  they  were 
certain  to  find  lai^ge  piles  cut  to  their  hand  and  brought 
to  the  sea  side  readv  to  be  shipped  off.  This  was  their 
common  practice,  till  at  last  the  Spainards  sent  soldiers 
thither  to  prevent  these  depredations."  In  a  short  time 
an  exceedingly  profitable  trade  was  established  with  this 
country  in  that  article.  The  buccaneers  now  settled 
down  as  regular  traders,  cutting  wood  and  shipping  it  to 
England  in  a  perfectly  mercantile  manner,  but  still  so 
far  adhering  to  their  old  practices,  that  they  never  hesi- 
tated to  seize  by  violence  what  was  not  peaceably  con- 
ceded to  them. 

The  forcible  occupation  of  a  large  tract  of  country, 
avowedly  in  the  territory  of  the  King  of  Spain,  was  not 
at  first  openly  defended,  although  not  disapproved  of  by 
the  British  Government,  for  the  d^'ewoods  which  it  {)ro- 
dnced  in  great  abundance  were  objects  of  no  slight  im- 
portance to  English  manufacturers.  They  were  at  length, 


after  many  struggles,  so  firmly  settled,  tliat  Spain,  which 
had  then  begun  to  display  evidences  of  its  decaying 
strength,  was  compelled  to  acknowledge  them,  and  by 
the  treaty  of  Madrid  in  1G70  It  was  agreed  *'  that  the 
serene  King  of  Great  Britain,  his  heirs  and  successors, 
should  have,  hold,  keep,  and  enjoy  for  ever,  with  plenary 
right  of  sovereignty,  dominion,  poissession,  and  propriety, 
all  those  lands,  regions,  islands,  colonies,  and  places 
whatsoever,  being  or  situated  in  the  West  Indies  or  in 
any  part  of  America,  which  the  said  King  of  Great 
Britain  and  his  subjects  do  at  present  hold  and  possess,  so 
that  in  regard  thereof,  or  upon  any  colour  or  pretence 
whatsoever,  nothing  more  may  or  ought  to  be  urged, 
nor  any  question  or  controversy  be  even  moved  concem- 
inc  the  same  hereafter." 

Notwithstanding  this  treaty,  the  Spanish  inhabitants 
were  determined  if  possible  to  drive  the  English  out  of 
the  country,  and  frequent  and  bloody  skirmishes  took 
place  between  the  two  people,  which  almost  always  ended 
to  the  disadvantage  of  the  former. 

At  length,  in  the  month  of  April,  1754,  the  Spaniards 
were  determined  to  make  a  vigorous  attempt  to  dislodge 
the  English,  and  conscious  of  their  inability  to  approach 
them  from  the  sea,  owing  to  their  ignorance  of  the 
numerous  reefs  and  shoals,  whichjendered  the  navigation 
of  those  waters  extremely  difficult  to  any  but  those  who 
were  intimately  acquainted  with  them,  they  resolved  to 
attack  them  from  tne  land  side,  and  for  that  purpose 
assembled  a  lai^e  force  at  the  city  of  Peten.  Fifteen 
hundred  men  were  marched  against  the  English,  and 
were  encountered  by  a  gallant  band  of  210,  the  greatest 
portion  of  whom  were  slaves,  and  completely  defeated, 
before  the  arrival  of  the  main  body  of  the  English,  eight 
men  defended  a  small  fort  for  two  days  agamst  the  at- 
tack of  the  whole  S^nish  foroe.  After  this  unsuccessful 
attempt  of  the  Spaniards  to  dispossess  the  English  of  the 
country  which  tney  had  appropriated,  the  latter  were 
left  unmolested  for  several  years,  and  in  1763  a  treaty 
was  signed  at  Paris,  by  which  it  was  agreed  on  the  part 
of  his  Britannic  Majesty  that  all  fortifications  in  the 
Bay  of  Honduras,  erected  by  his  subjects,  should  be  de- 
molished, and  on  the  part  of  his  Catholic  Majesty,  that 
^e  English  should  not  be  disturbed  in  their  occupations 
of  cutting,  loading,  and  carrying  away  logwood.  7o 
insure  the  observance  of  this  treaty  the  British  Govern- 
ment sent  out  Sir  W.  Bumaby ,  who  not  only  settled  the 
limits  within  which  the  English  were  to  confine  their 
wood-cutting  operations,  but,  following  the  example  of 
"the  great  Lycuigus,"  as  he  was  called  on  a  recent 
occasion,  he  composed  for  them  a  code  of  laws,  in 
which  perhaps  there  was  as  much  wisdom  as  in  those 
of  the  Spartan  legislator.  They  might,  however, 
be  sufficiently  adapted  to  the  rude  people  for  whose 
government  they  were  designed.  Captain  Henderson , 
writing  in  1804,  thus  speaks  of  them  :— "  When  these 
regulations  were  therefore  enforced,  it  must  be  believed 
that  it  was  merelv  intended  that  some  direction  or  re- 
straint should  be  employed  on  a  description  of  persons 
who  bad  before  lived  without  respect  to  rules  of  any  kind, 
and  whose  irregularities,  murders,  piracies,  and  atrocities 
of  every  sort,  were  continually  perpetrated  with  a  barba- 
rous indifference,  because  punishment  was  unknown." 

The  British  settlers  were  now,  for  several  years,  per- 
mitted to  pursue  their  occupations  in  peace,  and  no  doubt 
they  continued,  as  their  numbers  increased,  to  mftke  ft^esh 
encroachments  on  the  Spanish  territory.  In  all  their  en- 
counters with  the  Spaniards  they  had  hitherto  been 
successful,  but  they  were  at  length  destined  to  experience 
a  severe  reverse  of  fortune.  On  the  15th  of  September, 
1779,  they  were  suddenly  and  unexpectedly  attacked  b^ 
a  powerful  Spanish  foroe,  and  utterlpr  defeated,  and  iheir 
moveable  property  was  seized,  their  houses  burnt,  and 
th^  themselves  loaded  with  chains  and  conveyed  on  foot 
to  Merida,  the  capital  of  Yucatan,  from  which  place  they 
were  after  a  little  time  marched  to  the  sea  coast  and 
shipped  to  Havana.    When  they  arrived  at  that  city 
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they  were  thrown  into  dungeons,  where  great  numbers  of 
them  perished.  In  1782,  those  who  had  survived  the 
cruelties  which  had  been  practised  upon  them  M'ere 
liberated  and  permitted  to  go  to  Jamaica.  For  three  or 
four  years  the  settlement  apj^eared  to  be  broken  up,  but 
in  1783  we  find  it  again  in  full  vigour.  In  that  year  a 
definitive  treaty  between  Great  Britain  and  Sjiain  wag 
signed  at  Versailles.  By  this  treaty  it  was  agreed  that  his 
Britannic  Majesty's  subjects  should  have  the  right  to  cut 
and  carry  away  logwood  within  certain  districts  therein  de- 
Bcribed,  between  the  river  Hondo  and  Belize.  The  treaty 
required  that  all  subjects  of  his  Britannic  Majesty,  who 
might  be  dispersed  upon  the  continent,  or  amongst  the 
islands  dependent  U|>on  the  continent,  should,  wiUiin  18 
months,  retire  within  the  boundaries  laid  down,  and  it 
also  stipulated  that  all  fortifications  which  the  English 
settlers  might  have  erected  should  be  destroyed. 

Simultaneously  with  the  Belize  settlement,  a  sin\ilar 
one  had  been  formed  on  the  Mosquito  shore, — but  not 
for  the  purpose  of  log^vood  cutting,  for  there  is  no  logwood 
to  the  south  of  the  river  Belize.  The  Mosquito  Indians 
declared  that  they  had  never  been  conquered  by  the 
Sjianiards.  and  they  made  a  fonnal  cession  of  their  terri- 
tory to  the  crown  of  England,  at  the  time  the  Duke  of 
Albemarle  was  governor  of  Jamaica.  The  Mosquito 
settlers  did  not  confine^  their  mercantile  operations  to  the 
vegetable  productions  of  the  country — they  dealt  in 
another  commodity,  which,  if  not  equally  creditable  was 
at  least  much  more  profitable.  They  trafficked  in  human 
flesh.  Taking  advantage  of  the  wars  which  frequently  oc- 
curred— and  very  likely  stimulating  them  for  their  own 
atrocious  purposes,  —  between  the  Mosquito  men  or 
Waikas  and  the  other  Indian  tribes  who  lived  in  the 
interior  of  the  country,  they  purchased  of  the  former 
their  prisoners  taken  in  battle,  and  not  improbably  of 
the  latter  their  Mosquito  prisoners,  for  they  do  not  appear 
to  have  been  governed  by  any  principles  of  honour  or 
honesty,  and  sent  them  to  Jamaica  and  otlier  places  where 
they  were  sold  as  slaves.  Nothing  more  clearly  shows 
the  waning  power  of  Spain  at  that  time  than  the  fact 
of  a  band  of  bilccaneers  and  smugglers,  persisting  in 
maintaining  forcible  possession  of  a  country,  without 
any  regular  military  force,  and  without  assistance  of  any 
kind  from  their  own  government,  in  defiance  of  the  re- 
monstrances of  that  state  and  its  attempts  to  dislodge 
them.  If  such  proceedings  had  taken  place  in  the  palmy 
days  of  Spain.— if  in  the  height  of  her  military  and 
naval  renown, — ^when  subjugating  the  Moors,  conquering 
Mexico  and  Pern,  rivalling  France,  and  holding  in  prison 
one  of  the  most  valourous  of  the  princes  of  that  chivalrous 
nation,  a  horde  of  f)irates  had  planted  their  feet  upon  any 

Eortion  of  her  territory,  they  would  very  soon  have  been 
nrled  into  the  sea.  But  the  canker  worm  had  com- 
meftced,  and  Spain  was  fast  sinking  to  that  depth  of  de- 
gradation which  she  has  now  fully  reached.  In  1741, 
the  Jamaica  House  of  Assembly  passed  an  act  which  de- 
clared that  Indians,  who,  after  that  time,  should  be  Im- 
ported into  the  island  should  be  free,  and  all  8ale«  should 
t>e  null  and  void,  but  provided  that  all  persons  who  should 
be  already  seised  of  any  Indian  slaves  should  have  power 
to  sell  or  otherwise  dispose  of  them  in  as  full  and  ample 
manner  as  they  might  liave  done  before  the  passing  of 
that  act.  In  the  year  1776,  the  Superintendant  and 
Council  of  the  Mosquito  shore  passed  a  similar  act.  Up 
to  the  year  1821,  a  great  number  of  theiie  Indians,  or 
their  descendante,  were  ^aves.  In  that  year  they  pre- 
sented a  petition  to  Sir  George  Arthur,  who  was  men 
Superintendant  of  Honduras,  pra3ring  to  be  liberated. 
Aiier  a  ^reat  deal  of  correspondence  upon  the  subject, 
and  an  mvestigition  conducted  by  commissioners  ap- 
pointed by  the  British  government,  it  was  decided  that 
these  poor  creatures  were  legally  held  in  bondage,  but 
their  emancipation,  with  compensation  to  their  owners, 
was  strongly  recommended.    This  course  was  adopted. 

But  to  return  to  the  English  settlers  at  Belize.    In 
the  year  1786,   a  fresh  treaty  -was  concluded  between 


Great  Britain  and  S^iain.  By  this  treaty,  his  Catholic 
Majesty,  overflowing  with  sentiments  of  friendship  and 
regard'for  his  Britannic  Majesty,  grants  to  the  English 
more  extensive  limits  than  those  specified  in  the  last 
treaty,  for  that  only  permitted  them  to  cut  logwood 
between  the  rivers  Belize  and  Hondo,  but  this  authorises- 
them  to  occupy  for  that  purpose  the  country  between  the 
Belize  and  the'  Sibun ;  and  as  a  greater  proof  of  his  dis- 
|H)sition  to  oblige  the  King  of  Great  Britain,  he  grants  to 
the  English  the  liberty  of  cutting  all  other  wood,  with- 
out even  excepting  mahogany,  as  well  as  gathering  all 
the  fruits  or  produce  of  tHe  earth  purely  natural  and  im- 
cultivated,  which  might,  besides  being  carried  away  in 
their  natural  state,  become  an  object  of  utility  or  of 
commerce,  whether  for  food  or  manufactures.  It  was 
agreed  that  notliing  should  be  done  by  the  English 
which  should  derogate  from  the  riglit  of  the  Spanish 
sovereignty,  and  it  was  also  stipulated  that  the  English 
should  evacuate  the  country  of  the  Mosquitos,  and  con- 
fine  themselves  within  the  prescribed  limits.  A  Honduras 
author,  who  flourished  some  thirty  years  ago,  and  who 
no  doubt  inherited  much  of  the  spirit  of  the  early- 
settlers,  thus  quaintly  remarks  upon  this  treaty  : — "His 
Catholic  Majesty  thought  proper  to  grant,  formally  to 
the  British  the  right  of  cutting  the  mahogany,  as  well  as 
the  logwood,  but  which  right  they  had,  many  years  ago^ 
deemed  fit  to  take  without  his  permission." 

In  the  year  1787,  in  accordance  with  one  of  the 
stipulations  of  this  treaty,  the  settlers  on  the  Mosquito 
coast  evacuated  that  territory,  and  came  to  Belize,  with 
their  families,  slaves,  and  eifects,  thus  adding  very  ma- 
terially to  the  ix)pulation,  power,  and  wealth  of  the 
Honduras  settlement.  For  several  years  things  went  on 
in  the  usual  way,  the  Spaniards  constantly  attacking  the 
English,  and  the  latter  making  bloody  reprisals.  At 
length  the  Spaniards  were  determined,  by  an  action 
vigorous  and  sudden,  to  put  an  end  to  these  disputes^ 
and  drive  those  pertinacious  Anglo-Saxons  from  their 
shores,  or  utterly  exterminate  them.  With  this  view, 
on  the  8th  of  July,  1798,  they  assembled  a  lai^ge  force 
at  Campeachy,  in  Yucatan,  and  with  13  vessels,  con* 
taining  2,000  men,  commanded  by  General  O'Neill^ 
set  sail  for  St.  George's  Kay,  leaving  8,000  men  to 
follow  in  other  ships.  St.  George's  Kay  is  a  small 
island  to  the  north-east  of  Belize,  about  a  mile  in  lengthy 
but  in  some  places  extremely  narrow.  This  is  covered 
with  sand,  or  rather  \nt\x  very  small  fragments  of  shell, 
which  is  the  material  found  upon  all  the  kays  scattered 
about  tliat  coast.  Cocoa-nut  trees  grow  luxuriantly, 
from  one  end  to  the  other,  and  it  might  not  inappro- 
priately be  denominated  the  '^  Isle  of  Palms."  In  the 
early  periods  of  the  settlement,  St.  George's  Kay  was  the 
capital.  Here  were  the  principal  houses,  here  were  the 
stores,  here  was  the  seat  of  government,  and  here  the 
vessels  destined  to  carry  to  Europe  mahogany  and  log- 
wood were  loaded.  In  more  recent  times,  it  has  been 
used  as  a  resort  for  invalids,  for  which  the  purity  and 
salubrity  of  the  air  eminently  adapt  it.  Some  half- 
oentury  ago,  a  Honduras  writer,- who  must  have  imbibed 
large  draughts  of  the  Castalian  fountain,  gives  the  fol* 
lowing  glowing  description  of  this  blissful  abode : — 

*'  At  some  seasons  St.  George's  Ka^  is  frequented  by 
the  inhabitants  of  Belize,  as  a  watenng-place,  at  whic^ 
time  it  appears  more  the  habitation  of  a  large  united 
family,  than  a  meeting  of  indi^duals  of  different  pur- 
suits and  distinct  interests,  and  where,  without  such  ad- 
ventitious aids  as  the  blaze  of  an  assembly,  or  the  vanity 
fair  of  a  pump-room,  happiness  is  enjoyed  in  the  mott 
compact  form  that  earth  can  exhibit." 

From  this  captivating  description  of  "  compact  happi- 
ness," we  are  led  to  infer  that  that  blessed  period  had 
arrived  in  this  oaus,  when  the  wolf  should  dwell  with 
the  lamb,  and  the  leopard  lie  down  with  the  kid;  and 
we  are  put  in  mind  of  those  friendly  societies  and  small 
family  parties  which  are  sometimes  exhibited  near  the 
National  Galleiy  or  Waterloo-bridge., 
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I  have  stated  that  the  expedition  started  on  the  8th 
of  July.  On  the  10th  it  approached  near  to  St.  Greorge's 
Kay.  *  The  settlers,  having  ^ot  some  intimation  of  the 
intended  attack,  had  not  been  idle.  Every  description  of 
boat  which  they  had  at  hand  was  manned.  On  every 
reef  and  shoal  a  platform  was  placed,  with  a  cannon 
upon  It.  The  Merlin,  an  English  sloop-of-war,  happened 
fortunately  to  be  there,  and  gave  them  assistance.  When 
everything  was  prepareid,  the  settlers,  with  a  most  heroic 
spirit,  burnt  all  their  houses  and  property  upon  the  kay, 
and  then  poured  a  destructive  fire  into  the  Spanish 
flotilla.  The  battle  raged  two  days  and  nights,  with 
alternate  success.  The  English  fought  with  the  dogged 
and  determined  spirit  of  their  race ;  but  they  were  ma- 
terially assisted  by  their  slaves,  who  displayed  a  most 
extraordinary  courage  and  resolution.  After  a  terrific 
daughter  on  the  S^ianish  side,  a  triumphant  victory  re- 
mained with  the  English.  This  was  the  last  battle. 
Several  of  the  settlers  had  previously,  in  contravention 
Of  the  treaty,  been  turned  out  of  the  Northern  Rivers. 
After  their  victorious  encounter,  they  not  only  resumed 
their  old  possessions  to  the  north  of  the  Belize  river,  but 
considering  the  treaty  to  be  now  annulled  by  its  viola- 
tion by  the  Spaniards,  with  the  knowledge  and  authority 
of  their  government,  they  seized  the  whole  of  the  ooun- 
tiy^  to  the  south  of  that  river,  as  far  as  the  Sartsoon,  of 
wnich  they  have  held  undisturbed  possession  until  the  pre- 
Bent  day.  Any  claim  which  the  Central  American  States 
may  set  up  to  that  territory,  on  the  ground  that  they 
succeeded  to  everything  wluch  belong^  to  Old  Spain, 
is  simply  absurd.  From  the  year  1798,  the  English 
had  shaken  off  the  trammels  of  treaties,  and  taken  for- 
cible possession  of  the  country,  independently  of  Spain. 
The  Central  American  States  did  not  thi-ow  off  the 
Spanish  yoke  until  the  year  1821.  Nor  was  the  conduct 
of  the  settlers  in  this  matter  unsupported  by  the  Britidi 
gfovemment  Their  gallant  behaviour  in  defending  their 
rights,  and  resisting  so  suooeasfully  an  organised  and 
powerful  force  directed  against  them  by  the  Spanish  go- 
vernment, gave  so  much  satisfaction  at  home,  that  his 
Majesty  directed  the  following  communication,  contained 
in  a  letter  from  the  Duke  of  Portland  to  the  Earl  of  Bal- 
carres,  dated  Whitehall,  8th  February,  1799,  to  be  made 
to  them : — 

"  I  had  great  pleasure  in  laying  before  his  Majesty 
the  account  you  transmitted  of  the  defeat  ^  the  Spani^ 
flotilla,  in  its  attack  upon  our  settlement  of  Honduras. 

**  The  able  and  judicious  conduct  of  Lieut. -Colonel 
Barrow,  Captain  Moss  of  the  Merlin  sloop,  the  bravery  of 
the  troops  and  seamen  under  their  respective  commands, 
and  the  spirited  exertions  of  the  settlement  in  general 
on  this  occasion,  have  been  such  as  to  receive  his  Ma- 
jesty's approbation,  which  your  lordship  is  hereby  directed 
to  signify  through  Lieut.-Colonel  Barrow,  together  with 
the'  just  sense  his  Majesty  entertains  of  their  gallant  and 
meritorious  conduct." 

The  trade  of  British  Honduras  has  hitherto  been  con- 
fined to  logwood  and  mahogany ;  no  cultivation  to  any 
extent  has  been  carried  on  for  the  purpose  of  producing 
otiier  articles  of  commerce.  When,  and  under  what  cir- 
cumstances, mahogany  was  first  introduced  into  Europe 
it  is  not  easy  to  say.  Some  have  supposed  that  it  was 
first  discovered  in  the  island  of  Trinidad  by  the  carpenter 
of  one  of  Sir  Walter  Raleigh's  vessels.  It  is  related  that, 
the  ship  requiring  some  repairs,  this  officer  went  on  shore 
to  look  for  some  wood  for  the  purpose,  which,  having 
found,  he  cut  and  brought  on  board.  When  he  came  to 
work  it  up  he  wau  surprised  at  its  hardness  and  beauty ; 
and  drawing  attention  to  it,  it  was  soon  very  gi-eatly  in 
demand  for  articles  of  furniture.  This  account  is  scarcely 
to  be  believed.  There  are  many  articles  of  furniture  now 
in  existence  which  were  manufactured  in  the  days  of 
Elizabeth  and  the  Stuarts,  but  I  do  not  think  one  can  be 
found  which  is  made  of  mahogany.  Some  say  it  was  not 
introduced  into  England  until  about  1802-d.  It  is  said 
that  a  Mr.  Gibbons,  of  London,  had  a  brother  who  was 


master  of  a  vessel  trading  to  the  West  Indies,  This 
worthy  skipper,  hearing  that  the  doctor  was  buUdinff  a 
new  house  in  Ein^-street,  Covent-j;arden,  very  fratenu&y 
sent  him  a  quantity  of  wood,  which  he  had  brought  in 
his  ship  as  ballast.  This  wood  was  so  hard  that  the  car- 
penters could  not  work  it  up,  and  it  was  thrown  aside  as 
useless.  But  one  day  Mrs.  Gibbons,  who,  it  appears,  was 
a  thrifty  dame,  and  did  not  approve  of  burning  candles 
at  both  ends,  resolved  to  have  a  box  made,  m  which 
those  illuminators  (I  am  afraid  they  were  not  Price  and 
Co.'s)  might  be  safely  kept,  and  every  fragment  thereof 
carefully  preserved,  and  she  selected  a  piece  of  this  re- 
jected wood  for  the  purpose,  which  turned  out  to  be  ma- 
hogany. When  it  was  made  and  polished,  it  was  so 
beautiful,  and  the  Doctor  was  so  pleased  with  it,  that  he 
determined  to  have  a  bureau  made  of  the  same  material, 
in  which  he  might  deposit  his  fees.  When  the  bureau 
was  finished,  it  was  shown  to  the  Duchess  of  Bucking- 
ham, who  was  equally  charmed  with  the  wood,  and  she 
determined  to  have  a  case  made  in  which  she  might 
preserve  her  jewels.  By  these  quick  gradations — from 
the  candle-box  of  a  citizen's  wife  to  the  jewel-case  of  a 
peeress — ^mahogany  became  known  in  England.  This 
story,  however,  savours  much  of  the  style  of  that  inge- 
nious princess  who  managed  to  keep  her  head  upon  her 
shoulders  by  a  series  of  amusing  fictions. 

It  is  haMly  likely  that  the  captain  of  a  West  India 
trader,  laden  with  sugar  and  rum,  and  also  much  n>ice, 
would  take  a  quantity  of  wood  into  his  ship  for  ballast. 
Besides,  we  are  informed  that  many  years  previous  to  the 
treaty  of  1786,  the  settlers  "  had  taken  the  liber^  of 
cutting  mahogany,"  without  the  permission  of  the  King 
of  Spain.  There  must  then  have  been  a  good  market  for 
that  article  in  England  long  before  1803  or  1804,  and 
Dr.  Gibbons  could  not  have  had  the  honour  of  intro- 
ducing mahogajiy  to  an  admiring  world.  The  time  al- 
lowed to  me  will  not  admit  of  my  ^ving  a  particular 
account  of  the  mode  of  finding,  cutting,  and  preparing 
the  mahogany.  I  will  merely  state  that  the  cutting 
commences  in  the  month  of  August.  In  April  and  May, 
in  which  months  the  ground  has  become  ^rfectly  hard, 
from  the  continued  diy  weather,  the  wood  is  carried  upon 
trucks  drawn  by  buUdcks  to  the  water's  ude;  and  about 
the  middle  of  June,  when  the  rivers  are  swollen  by  tho 
floods,  the  logs  are  floated  down  to  about  10  miles  from 
the  mouths  of  the  different  rivers,  where  they  are  con- 
fined by  a  heavy  boom  drawn  across  the  stream.  Here 
the  owners  select  their  respective  logs,  form  them  into 
rafts,  and  so  float  them  down  to  the  sea.  The^  ma- 
hogany is  always  trucked  in  the  middle  of  the  night, 
the  cattle  not  being  able  to  perform  such  laborious  work 
during  the  heat  of  the  day.  It  is  a  picturesque  and 
striking  scene — this  midnight  trucking.  The  lowing  of 
the  oxen,  the  creaking  of  the  wheels,  the  shrill  cries  of 
the  men,  the  resounding  cracks  of  their  whips,  and  the 
red  glare  of  the  pine  torches  in  the  midst  of  the  dense 
dark  foi-est,  produce  an  effect  approaching  to  sublimity. 

An  impression  has  latterly  existed  that  almost  all  the 
mahogany  in  British  Honduras  has  been  cut.  This,  how- 
ever, is  a  mistake.  There  is  sufficient  wood  in  the 
country,  both  on  granted  and  ungranted  lands,  to  supply 
the  European  as  well  as  the  American  markets  for  many 
years  to  come.  A  considerable  quantity  of  mahogany 
has  been,  within  the  last  few  years,  cut  in  the  state  of 
Honduras  and  on  the  Mosquito  shore ;  but  the  mahogany 
works  in  the  former  coimtry  have  been  almost  entirely 
abandoned,  partly  on  account  of  the  wood  which  is  acces- 
sible being  nearly  all  cut,  and  partly  on  account  of  tho 
exti'a  freight  and  insurance  wmch  are  required  when 
vessels  are  loaded  on  that  coast.  From  the  Mosquito 
shore  very  few  cargoes  have  been  lately  sent,  for  the  wood 
which  grows  there,  although  it  is  very  large,  is  of  an  in- 
ferior quality.  The  mahogany  tree  requires  a  rich, 
dry  soil.  The  best  mahogany  is  found  to  the  north  of 
the  river  Belize.  In  consequence  of  the  nature  of  the 
soil  in  that  district,  in  which  there  is  a  great  quantity  of 
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limestone,  the  mahogany  is  longer  in  coming  to  maturity, 
but  when  fully  grown,  it  is  of  a  harder  and  firmer  texture 
than  that  which  is  found  in  the  southern  portion  of  the 
settlement.    There  is  no  wood  more  durahle  than  maho- 
gany, and  none  which  is  so  generally  useM.    It  is  stated 
in  a  little  book  called  "  The  IViahogany  Tree/'  that  fur- 
niture is  being  made  in  the  royal  dockyards  out  of  the 
beautiful  mahogany  found  in  breaking  up'the  old  line-of- 
battle  ship  the  Oibraltar^  which  was  built  in  Havana  100 
years  ago.    The  English  and  French  governments  pur- 
chase yearly  a  large  amount  of  mahogany  for  their  dock- 
yards.    During  the  last  year  the  British  government 
required  12,000  tons,  paying  £10  17s.  6d.  per  ton.    The 
I^rench  government  took  3,000  tons  at  the  same  price. 
The  Koyal  yacht    is    built  principally  of  Honduras 
mahogany.    Private  shipbuilders  are,  however,  reluctant 
to  make  use  of  mahogany  for  their  vessels,  as  Lloyd's  Com- 
mittee exclude  all  ships  of  12  years'  standing  in  which 
the  floors,  futtocks,  top-timber,  keelson ;  stem,  and  stem- 
posts,  transoms,  knight-heads,  hawse  timbers,  apron,  and 
dead  wood,  are  made  of  mahogany.    Mahogany  vessels 
of  ten  years'  standing  they  admit,  but  even  those,  I  am 
informed,  it  is  their  intention  very  shortly  to  exclude. 
The  reason  which  they  assijgn  is,  that  mahogany  differs 
very  much  in  quality,  and  it  is  impossible  to  know  when 
a  ship  is  built  of  good,  or  bad  wood.    But  this  difference 
in  quality  depends  entirely  upon  the  district  in  which  it 
has  grown.    If  they  restricted  the  shipbuilders  to  the 
northern  wood,  they  might  admit  vessels  of  12  years' 
standing  without  any  risk.    In  the  year  1846  Uie  Hon- 
duras merchants  presented  a  memorial  to  Lloyd's  Com- 
mittee, praying  for  a  removal  of  the  existing  limitations 
to  the  general  use  of  mahogany  in  the  building  of  vessels 
of  the  highest  class.    Attached  to  this  memorial  were 
numerous  certificates  from  persons  well  qualified  to  give 
an  opinion  upon  the  subject,  speaking  in  the  highest 
terms  of  mahogany  for  shipbuilding.    Captain  E.  Chap- 
pell,  R.N.,  Secretarv  to  the  Royal  Mail  Steam  Packet 
Company,  says,  "  Has  seen  OibrdltaT,  80  gun  ship,  which 
was  broken  up  at  Pembroke.  Thit  ship  is  aitirely  of  maho- 
gany ;  captured  of  the  Spaniards  in  1780 ;  aU  her  timbers 
sound  as  when  put  into  her.    Tables  for  the  whole  navy 
made  of  the  timbers  of  the  Oibraltar,  The  steamer  Forth  ^ 
built  by  Mr.  Menzies,  of  Leith,  has  as  much  mahogany 
put  into  her  as  could  be  obtained.    The  use  of  maho- 
gany ought  to  be  the  rule,  and  not  the  exception."    The 
qualities  of  mahogany  which  render  it  peculiarly  fitted 
for  shipbuilding,  are  its  lightness  and  buoyancy,  its  free- 
dom from  dry  rot,  and  its  non- liability  to  shrink  or 
warp.    The  price  of  mahogany  varies  according  to  the 
size,  figure,  and  quality  of  the  wood.    One  tree  from  the 
northern  district,  which  was  cut  into  three  logs,  sold  for 
£1,800,  or  lOs.  per  superficial  foot  of  one  inch.    Southern 
wood,  of  a  small  size  and  inferior  quality,  has  been  sold 
at  3kl.  a  foot.    The  present  prices  in  London  for  small 
sized  plain  mahogany  are  fVom  5d.  to  6d.  per  foot ;  for 
large  sized  plain  from  7d.  to  lOd.,  and  for  large  of  good 
quality  and  figured  from  9d.  to  Is.  6d. 

The  yearly  average  quantity  of  mahogany  exported 
from  Honduras  during  the  last  ten  years  is  about  eight 
millions  of  feet,  equal  to  20,000  tons,  or  200,000  tons  in 
the  whole  ten  years,  requiring  160,000  trees. 

The  Honduras  logwood  tra[de  has  greatly  increased  of 
late  years,  owing  to  the  dye  being  much  superior  to  the 
dye  of  the  logwood  ^hich  is  cut  in  Jamaica  and  St. 
Domingo.  The  price  of  the  former  is  40  per  cent, 
higher  than  that  of  the  latter.  The  Honduras  wood 
sells  for  £7  per  ton,  and  the  Jamaica  and  St.  Domingo 
wood  for  £6  per  ton ;  this  is  a  very  different  price  from 
that  which  it  sold  for  in  Dampier's  days.  He  tells  us 
that  it  then  sold  for  a  £100  per  ton,  which,  allowing  for 
the  difference  in  money,  would  be  equal  to  £200  at  the 
present  day.  The  Jamaica  and  St.  Domingo  wood  is 
used  in  the  dyeing  of  caipets  and  other  coarse  cloths ; 
but  the  Honduras  wood  is  used  in  dyeing  aU  kinds  of 
woolleD,  cotton,  and  silk  fabrics.    A  considerable  quan- 


tity of  Honduras  logwood  is  shipped  yearly  to  Oporto, 
whence  it  comes  to  us  as  prime  port  wine,  recommended 
by  the  faculty  for  its  superior  nutritious  and  astringent 
qualities.    A  large  quantity  of  logwood   is  also  ex- 

Sortcd  to  the  United  States.    Captain  Dampier  thus- 
escribes  the  logwood  trees : — 

**  They  are  much  like  our  white  thomB  in  England,  but  gene- 
rally a  great  deal  bigser,  the  rind  of  the  yoang  growinff  braoches 
is  white  and  imooow,  with  some  prickles  snooting  forth  here 
and  there,  so  that  an  SngUshman  not  knowing  the  differenoe 
would  take  them  for  white  thorns,  but  the  wAy  and  the  old! 
branches  are  blackish,  the  rind  rougher,  with  few  or  no  prickles. 
The  leaves  are  small  and  shaped  Uae  the  common  white  thorn  ^ 
leaf,  of  a  pdish  green.  We  always  chose  to  cut  the  old  black 
rinded  trees,  for  these  have  less  sap,  and  require  but  little  pun» 
to  chip  or  cut  them.  The  sap  is  white,  and  the  heart  red;  iiie 
heart  is  used  much  for  dying,  therefore  weehip  off  all  the  white 
iaptill  we  come  to  the  heart,  and  then  it  is  fit  to  be  transported 
to  Europe,  After  it  has  been  chipped  a  little  while  it  turns 
black,  and  if  it  lies  in  the  water  it  dyes  it  like  ink,  and  wmftimcg 
it  has  been  used  to  write  with.  Some  trees  are  fire  or  six  feefr 
in  circumference,  and  these  we  can  scarce  cut  into  logs  small 
enough  for  a  man's  harden,  withoHt  peat  labour,  and  merefore 
we  are  forced  to  blow  them  up.  It  is  a  veiy  ponderoos  sort  oC 
wood  and  bums  veiy  well,  making  a  clear  strong  fire  and  vary 
lasting.  We  always  harden  the  steels  of  our  lire  aims,  whsii 
they  are  faulty,  in  a  logwood  fire  if  we  can  get  it." ' 

The  imports  and  exports,  and  the  inward  and  outward 
shipping  of  Honduras  from  the  year  1824  to  1836,  may 
be  found  in  Mr.  Montgomery  Martin's  book  on  "  The 
Colonies  of  the  British  Empire,"  and  that  portion  of  hia 
work  may  be  depended  upon,  for  his  information  was  de- 
rived from  returns  furnished  him  by  the  Colonial  office.  I 
shall  begin  with  the  year  1846.  The  exports  in  that 
and  the  follow  year  were  as  follows : — 


••■*•» ■■•••«••••••••• 


Mahogany 
Cedar...  ^ 
Logwood 

Futie. 

Bosewood 
Cochineal 
Indigo 

SanaparilJA 

Hides 

Tortolneihell  ... 

Cocoa  Nuts , 

Specie    

Preserred  Turtle 

(Hnn 

Lignum  Vita  .. 
Cases  of  Cigars.. 

Tohacco 

BeUy  Webwood 
ttanta  Maria 
SappodiUa... 


••••■«••■ 


1846. 


I 


1H47. 


9,S67,570  feet 
4,139  feet 
4,314|  tons 
19}  tons 

ton  and  3t  pieces 
5,565  seroons 
387serootts 
101,031  lbs. 
1,488 

150  barrels 
529,430 

276,496  dollan 
49  caites    . 
41  boxes 
Ibag 


••••••••• •••••• 


6,502,777feet 
10,337  feet 
3,2221  tons 

206itons 

5,684  seroons 

611  seroons 

53,6S9  aeroons 

1,299 

45  lbs.  and  1  box 

536,490 

10  turtles 
6  boxes 

10  tons 

4 

23  bales  and  2  boxes 

6  pieces 

'6  pieces 

'i28  pieces 


In  1848  the  total  \'alue  of  the  imports  amounted  to 
£166,611  19s.  5d. ;  of  which  there  came  from  Great 
Britain,  £110,851  7s.  9d.;  from  the  West  Indies, 
£402  6s.;  United  States  of  America,  £53,660  ISs.  2d.; 
From  foreign  states,  £1,679  16s.  6d. 

The  total  amount  of  the  exports  was  £858,782  lOs* 
These  consisted  of,  mahogany,  7,947,988  feet ;  logwood, 
4,382  tons;  rosewood,  23  tons;  hides,  1,775;  tortoiao 
shell,  659  Ihs. ;  fustic,  10  tons;  braziletta,  15  tons;, 
cochineal,  6,182  seroons ;  indigo,  419  seroons ;  sarsapa* 
rilla,  28,250  lbs. ;  old  copper,  7,998  lbs. ;  cocoa  nuts, 
819,943  nuts;  specie  and  bullion,  £65,840  4s. 

In  1849  the  total  value  of  the  imports  was  £237,861^ 

The  total  amount  of  the  exports  was  £801,888. 

The  tonnage  entered  inwards  in  that  year  was  18,62t 
tons ;  the  out^iird  tonnage  was  18,626  tons. 

In  1850  the  total  amount  of  the  imports  was  £196,554» 
The  amount  of  the  exports  was  £261,015. 

The  amount  of  the  tonnage  entered  inwards  in  1850 
was  28,748  tons,  and  outwards,  23,985  tons.  In  the  year 
1850  there  was  a  decrease  in  comparison  with  tiie  former 
year  in  cochineal  amounting  to  £50,000 ;  but  there  ww- 
an  increase  upon  mahogany  of  £16,000,  and  upon  log*- 
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vood  of  iS6»000.  In  aanapftriUa  there  was  a  murprimng 
increase.  In  1848,  the  amount  exported  was  28,(XK)  lbs. ; 
in  1849,  160,000  lbs.,  and  in  1860,  482,000  lbs.  The 
value  of  sanapariUa  in  the  Honduras  market  is  about 
6d.  per  lb.;  but  sarsaparilla,  indigo,  and  cochineal  are 
not  the  produce  of  British  Honduras,  but  are  sent  from 
the  Central  American  States.  I  shall  speak  more  of 
those  articles  by-aiid*bj«. 

In  1851  there  was  a  decrease  In  imports  amouittng  to 
£87,707,  and  in  18fi8  there  was  a  decrease  of  £09,840. 
The  cause  of  this  diminution  is  stated  in  the  blue  book 
for  the  latter  year  to  have  been  the  distressed  condition 
of  the  Central  Amoican  States.  That  may  have  been 
partly  the  reason,  for  the  frequent  dissensions  which 
occur  in  those  oonntries  very  materially  impede  the  pro- 
gress of  trade  and  cultivation,  but  the  pnncipal  cause 
was  the  fact  of  the  Central  American  States  getting 
their  manufactored  goods  direct  from  Qreat  Britain  and 
Germany.  Several  years  ago  all  the  diy  ffoodi  which 
were  required  in  Guatemala  were  pnTOhasen  in  Beliae, 
but  latterly  the  principal  houses  in  that  State  have 
found  it  to  their  advanti^  to  have  their  goods  sent  direct 
from  Europe,  round  Cape  Horn  to  Estapa  on  the  Pacific 
They  are  sometimes  sent  to  BeUse,  where  they  are 
transhipped  to  Isabal,  from  which  place  they  are  *oanied 
to  the  city  of  Goatemala,  on  the  backs  of  moles.  The 
latter  route  is  very  expensive  and  dilatory,  and  is  at- 
tended with  considerable  ride.  The  charge  is  a  dollar 
for  every  25  lbs.  A  mule  will  carry  800  lbs.,  so  that 
one  load  costs  twelve  dollarB,  which  is  about  £2  8s. 
This,  when,  added  to  the  freight  frx>m  England  and  the 
freight  from  Belize,  increases  very  gra^tly  the  price  of 
the  goods.  The  progress  of  the  mules  is,  likewise,  very 
slow,  for,  althongh  if  the  weather  be  favourable  and  the 
eraund  be  dry,  they  may  sonietimes  travel  twelve  miles 
m  a  day,  they  frequently  do  not  advanoe  more  than 
two  or  three,  and  it  is  not  a  rare  ocourrenoe  for  them  to 
be  stopped  altogether  by  the  mud.  Sometimes  a  mule 
will  take  it  into  his  head,  or  into  his  heels,  to  tumble 
down  a  precipice  with  his  load  upon  his  back.  I  have 
stated  that  the  principal  merehants  procure  their  goods 
direct  from  Europe,  but  there  are  many  petty  dealers, 
who,  not  being  able  to  employ  buvers  in  £ngland,  and 
to  make  regfiar  remittances,  stUl  resort  to  Belise  to 
make  their  purdiases,  where  they  are  allowe^S  months' 
credit.  This  class  of  traders  generally  pay  for  their 
goods  !h  old  chundi  plate  (which  has  no  doubt  been 
stolen),  silver  bullion,  and  gold  dust.  These  gentry  re- 
quire to  be  diarply  lookedf  after,  for  they  notunfre- 
qnently  have  recourse  to  tricks,  which,  though  Shylock 
might  have  called  "  thrift,"  we  are  apt  to  designate 
by  a  haivher  term.  One  ingenious  contrivance  is  to 
stick  a  lump  of  day,  or  a  good-sised  stone,  into  the 
middle  of  a  piece  of  silver  ore.  But  the  BeHae  mer- 
chants are  geneimUy  too  sharp  to  be  taken  in  by  this 
device.  The  late  Mr.  Patrick  Walker  used  to  say,  that 
if  a  man  had  graduated  at  Beliae  he  was  fit  to  tranaaet 
business  in  any  part  of  the  world.  Mr.  Walker  was  that 
potent  enchanter  by  whose  magic  wand  the  Mosouito 
shore  was  metamorphosed  into  the  kingdom  of  Mos- 

auitia,  and  at  whose  instance  the  mightjr  autocrat  of  all 
le  Mosquitos,  George  Augustus  Fredenck,  was  crowned, 
with  great  pomp  and  ceremony  at  Belize,  bv  the  bishop's 
commissary,  whilst  a  band  of  music  played  the  appropriate 
air  of  that  popular  song  commencing  with  the  words, 
"  Hoky,  poky,  winky,  wang."  In  the  year  1853  there 
was  a  deficiency  in  the  vame  of  the  imports  from  the 
West  Indies  and  forei^  states,  compared  to  those  of  the 
former  year,  amounting  to  £4,000,  but  from  Great 
Britain  and  the  United  States  there  was  a  slight  increase. 
In  the  exports  there  was  a  deficiency  amounting  to 
£46,000,  there  being  a  decrease  to  Great  Britain  of 
£63,000,  and  an  increase  to  the  United  States  of  £20,000. 
The  total  amount  of  the  exports  to  Great  Britain,  the 
United  Stfttee,  and  other  countries,  was  £346,877.  The 
totil  §mwai  of  ouiwaid^htps,  28,986  tosf,  aad  Iheimm* 


her  of  men  employed  was 990.  In  1864  there  waaa  very 
great  increase  both  in  the  imports  and  exports.  The 
amount  of  the  imports  I  have  not  been  aide  to  get  cor- 
rectly; the  amount  of  theexporuwas  £452,818.  The 
inward  ships  amounted  to  81,124  tons,  and  the  outward 
ships  to  27,803  tons.^  The  number  of  men  employed 
was  1,269.  I  have  now  stated  the  amonntof  thetiade  of 
Honduras  up  to  the  last  repoK.  The  staple  eammodities 
whidi  form  the  export  trade  of  that  settunent  are  prin<f 
cipally  mahogany  and  logwood.  Some  ooco»>nRits  are 
occasionally  exported  as  broken  stowage,  but  the  foaatity 
is  too  trifling  to  deservo  particular  notice. 

The  population  of  Honduras  has  greatlv  inoreaasd 
of  late  years.  When  the  war  broke  out  in  YucfttMi 
in  1848,  between  the  Indians  and  Bpantsh  inhabitants, 
or  Mistetzos,  as  they  are  called,  b^ng  a  mixture  of  the 
Spanish  and  Indian,  there  was  a  great  influx  of  both 
people  into  Honduras,  where  they  came  as  to  a  city  of 
rsfrige.  There  is  much  difficulty  in  taking  a  ecnsasof 
the  population  of  Honduras.  In  1848  it  was  sunossd 
to  amount  to  about  14,000,  but  sinoa  that  time  I  have 
no  doubt  the  population  is  more  than  trebled.  Beliad 
contains  a  ranging  population  of  from  6,000  to  8,000t. 
At  Christmas  the  town  is  always  very  ftdl,  for  at  thai 
time  the  Ubouren  come  from  the  various  aiahoganir 
works  to  receive  their  wages,  if  anv  be  due  to  them,  and 
to  enter  into  oontraots  of  service  for  the  ensnlBg  yearv 
It  is  then  that  you  see  a  daas  of  men  who,  frtnn  their 
height,  qrminetry,  and  maaoular  developoMnt,  would 
form  splendid  models  for  a  Hercnl^  or  an  Antiens. 
When  these  men  are  aetively  employed  it  is  curious  to 
observe  the  play  of  their  nmsoles,  which  rise  and  UJl 
like  the  swelling  of  «  sea  in  gentle  motion.  At  Christmas 
there  arepitpan  races  between  the  negroes  and  the  Garibs, 
A  pitpan  Is  a  long  fiat^bottomed  boat,  deep  and  wide  in 
the  middle,  but  shallow  at  the  ends,  whiea  are  square. 
Some  of  them  are  fitted  with  a  wooden  awning,  which 
can  be  removed  at  pleasure.  It  is  made  of  one  log  of  wood, 
which  is  sometimes  mahogany,  and  somettoies  cedar. 
This  kind  of  boat  was  no  doubt  used  by  tiie  Induns  pre* 
viously  to  the  disoovexy  of  America,  and  is,  most 
probably,  of  very  ancient  origin,  Brysn  Edwards,  in  his 
"  History  of  the  West  Indies,"  says,  that  Bartholoniew 
Columbus  met  one  of  them  in  passing  through  the  Gulf 
of  Honduras.  It  was  eight  feet  in  breacuh,  and  in 
length  equal  to  a  Spanish  galley.  Over  the  middle  was 
an  awning,  composed  of  mats  and  palm  tree  leaves; 
underneath  which  were  disposed  the  women  and  children. 
The  pitpan  race  is  a  eunous  spectacle ;  the  enormous 
length  of  the  boat,  sometimes  sixty  feet,— the  grsat 
number  of  paddlen,  with  their  bodies  naked  to  the 
waist,  and  black  and  shining  as  polished  ebony,— their 
broad  brawny  chests,  and  muscular  backs  and  anns,>~ 
their  shrill,  dissonant,  ferocious  cries,— their  wild  ges- 
tures,  sometimes  plying  the  paddle  with  inconceivable 
vigour,  which  sends  the  canoe  with  the  swiftness  of  an 
arrow  through  the  water,  sometimes  hurling  it  into  the 
air,  and  dexterously  catching  it  as  it  fidls,  and  sometimes 
dadiing  up  the  qiray,  which,  for  a  mosnent,  makes  them 
invisiue,  present  altogether  such  an  exhibition  of  sava«e 
nature  as  to  cause  the  beholder  for  an  instant  to  doubt 
whether  the  wild  creatures  he  sees  beloog  to  the  same 
species  as  himself.  They  are,  however,  very  fond  of  mtt» 
SIC,  which,  it  is  said,  "  tames  the  savage  beast."  If  yon 
engage  a  party  of  them  to  paddle  von  up  any  of  the  riven, 
they  generally  insist  upon  indulging  you  with  a  song, 
neitiier  the  air  nor  the  words  of  which  would,  I  am 
afraid,  be  duly  appreciatsd  at  her  Majesty's  theatre. 

The  town  of  Belize  occupies  a  space  of  at  least  two 
miles  in  lensth.  Before  the  recent  fire,  whioh  consumed 
so  many  buildings,  there  were,  at  thelowestcomputatioo, 
1,600  houses.  Those  which  are  occupied  hy  the  moii 
respectable  portacm  of  the  inhabitants,  are,  for  the  most 
part,  large  and  elegant  stmetures,  having  in  front  specioos 
verandahs.  There  are  two  pretty  little  churohes,  a 
£aptiat  Qha^  »  Fresi^jrtencn  Chisel,  a  Weslsyan 
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Methodist  Chapel,  and  there  was,  but  it  hasunfortiinately 
been  burnt,  a  Roman  Catholic  Chapel.  It  has  been  said 
that  Honduras  is  only  capable  of  producing  mahogany 
and  logwood.  Whj^  the  very  fact  of  mahogany  growing 
in  such  abundance  is  the  strongest  proof  of  the  fertility 
of  the  soil.  The  mahogany  tree  wul  not  flourish  except 
in  a  dry,  rich  soil,— and  this  again  proves  that  Honduras 
is  not  Vkiolly  a  swamp.  Wherever  mahogany  will  grow, 
there  every  tropical  product  will  flourish ;  wherever  log- 
wood grows,  there  you  can  produoe  the  finest  rice.  I 
will  now  proceed  to  mention  a  few  vegetable  products, 
besides  mahcjgany  and  logwood,  which  not  only  can  grow 
but  do  grow  iH  Honduras.  Captain  Henderson,  the  in- 
telligent writer  from  whose  book  I  have  before  quoted, 
says,  "  Few  countries,  perhaps,  ever  possessed  higher  ad- 
vantages, in  an  agricultural  point  of  view,  uian  the 
greater  part  of  that  which  is  placed  contiguous  to  the 
bay  of  Honduras.  It  is  certainly  but  imperfectly  known 
to  us,  but  what  has  been  ascertained  respecting  it  dis- 
covers in  a  very  striking  degree  the  vast  obligation  it 
owes  to  nature,  if  it  be  not  in  any  way  beholden  to  the 
industry  of  man.  The  extraordinary  benefits  which 
might  result  fh>m  the  happiest  combination  of  climate 
and  soil  are  almost  disregarded ;  and  the  cultivation  of 
the  earth,  which,  in  almost  every  other  spot  of  the 
habitable  world,  dkims  our  first  regard,  is  here  held  of 
no  consideration  at  all.  Pursuits,  therefore,  of  the  most 
important  utilitv  give  place  to  those  which  are  viewed 
as  being  infinitely  more  profitable.  Nor  is  it  probable 
that  such  resources  will  suggest  themselves  until  the  op- 
portunities afforded  by  the  latter  shall  begin  to  fail. 
This  must  happen,  and  it  will  be  only  then  that  the  real 
value  of  this  country  can  possibly  be  discovered." 

The  cocoa-nut  tree,  of  course,  grows  in  Honduras, 
and  can  be  cultivated  to  any  extent.  This  tree  will 
flourish  in  the  most  sterile  soil.  Where  nothing  else 
will  grow,  where  not  a  blade  of  grass  can  be  seen,  this 
tree,  crowned  with  its  broad,  plume-like,  drooping 
branches  and  pendant  dusters,  bends  its  tidl  stem  and 
courts  the  breeze.  It  is  about  eight  years  in  arriving  at 
maturity.  At  the  expiration  of  that  time  it  is  in  full 
bearing.  The  average  value  of  a  cocoa-nut  tree  is  three 
dollars  per  annum.  If  a  person,  therefore,  chooses  to 
plant  a  thousand  cocoa-nut  trees,  which  is  the  easiest 
thing  in  the  world  to  do,  at  the  end  of  eight  years  he 
will  possess  a  secure  income  of  £600  per  annum.  The 
great  importance  of  the  cocoa-nut  tree  has  been  long 
recognised.  From  the  kernel  of  the  nut  a  valuable  on 
is  made,  which  is  now  much  used  in  the  manufacture  of 
candles  and  soap,  and  from  the  husk  a  species  of  fibre  is 
made,  which  has  within  the  last  few  years  been  success- 
fully employed  in  the  manufacture  of  matting.  This 
fibre  is  also  frequentlpr  used  in  the  stuffing  of  mattresses 
and  cushions,  for  which  it  is  an  excellent  substitute  flor 
horse-hair.  It  is  equally  elastic,  though  not  so  durable. 
But  its  cheapness  recommends  it  as  an  article  of  com- 
merce. 

There  is  another  species  of  palm  in  Honduras,  called 
the  mountain  cabbage.  This  tree  grows  to  the  height 
of  100  and  120  feet.  The  stem  is  auite  smooth  and 
perpendicular,  and  like  the  cocoa-nut  the  branches  droop 
gracefully  from  the  top.  There  is  a  singular  feature  in  this 
tree,  which  I  have  not  noticed  in  any  other  of  the  pahn 
tribe^the  stem,  from  the  bottom  to  the  top,  is  sur- 
.  rounded  with  a  suooessicm  of  rings  of  a  darker  coloured 
bark.  Until  the  tree  has  arrived  at  its  Ml  growth,  its 
age  can  be  ascertained  by  the  number  of  rings  which  it 
possesses.  The  topmost  portion  of  the  tree  is  a  delicious 
esculent.  It  is  perfectly  white,  and  is,  in  appearance, 
very  like  the  tusK  of  an  elephant.  It  cimsists  of  a  num- 
ber of  thin,  crisp  laminae.  When  this  is  boiled,  it  re- 
sembles, both  in  appearance  and  taste,  the  Jerusalem 
artichoke.  It  also  makes  an  excellent  pickle.  But  to 
obtain  the  cabbage  it  is  necessary  to  cut  down  this 
beaatiM  tree, — ^which  is  sometimes  too  great  a  sacri- 
fice for  one  dish.     But  the  most  Talume  tree  in 


British    Honduras    is,    unquestionably,    the   Cahoun 
palm.     The  branches  of  this  tree  resemble  those  of 
the  cocoa-nut,  but  instead  of  growing  from  the  top  they 
shoot  up  and  radiate  from  the  bottom.    It  does  not  grow 
so  high  as  the  cocoa-nut  tree,  and  the  stem  is  oonsiderablv 
thicker.    It  bears  a  nut  about  the  size  of  an  egg^  whidl 
grows  in  large  bunches,  which,  from  their  size,  form,  sod 
weight,  remind  one  of  those  ancient  Dutch  tiki,  on 
which  were  represented  the  Hebrew  spies  beodingimdfir 
the  ponderous  clusters  of  the  promised  land.    The  oU 
which  is  made  from  this  nut  is  very  much  superior  to 
the  oil  of  the  coc«ft-nut.    A  pint  of  the  fonner  will  ham 
as  long  as  a  quart  of  the  latter.    The  one  oongeaU  at  a 
temperature  of  72  deg.,  the  other  at  a  temperature  of  GS 
deg.     The  cahoun  tree— which  will  only  grow  in  the 
ri<mest  soil — abounds  in  British  Honduras,  though  it  Ih 
not  found  in  any  of  the  West  India  islands ;  and  Sir 
William  Hooker  informed  me  that  it  was  not  known  in 
Europe  until  I  sent  it  to  this  country.    Sir  W.  Hooker 
planted  some  of  the  nuts  which  I  forwarded  to  him  at 
Kew,  two  of  which  have  germinated,  and  are  likely  to  do 
well.    Mr.  Faber,  the  crown  surveyor  in  British  Hon- 
duras— a  very  intelligent  gentleman,  who  tiioroughly 
knows  the  country — thus  writes  about  the  cahoun  tree  :— 
"  By  the  late^  computation  the  settlement  of  Hon- 
duras contains  87,600  square  miles,  of  which,  i  do  not 
hesitate  to  assert^  two-fifths  are  composed  of  what  is  com- 
monly called  here  cahoun  ridges  (corossales  in  Spanish). 
These  corossales,  or  cahoun  ridges,  are  mostly  along 
the  tracks  of  the  rivers,  and  possess  the  richest  \irgiu 
soU;  some  of  them  are  only  a  quarter  of  a  mUe  deep, 
while  others  extend  to  from  twelve  to  twenty  miles  m 
depth.    The  cahoun  trees  grow  at  an  average  distance  of 
five  yards  from  one  another,  thereby  forming  arches  of 
eveigreens,  which  soften  the  rays  *of  the  tropical  son, 
and  give  a  majestic  air  to  those  forests  whose  silence  is 
only  broken  bjr  the  titter  of  bright-plumaged  birds,  or 
the  solitary  cries  of  some  wild  animal  roaming  in  these 
wildcnnesses.    These  cahoun  trees  yield  one  crop  eveiy 
year ;  tills  crop  consists  of  generally  three,  and  sometimes 
four  bunches  of  nuts,  as  close  together  as  grapes ;  the 
nuts  are  of  the  size  of  a  small  turkey's  egg,  and  on  an 
average  there  are  800  nuts  in  one  bunch.    The  people 
here  extract  oil  from  them  in  the  following  manner  :— 
When  the  nuts  are  what  they  term  full,  they  break 
between  two  stones  the  shell,  whidi  is  very  hard,  then 
pound  the  kernel  in  a  wooden  mortar ;  the  sediment  is 
then  put  into  a  boiler  with  water,  and  boiled  down  until 
all  the  oil,  or  fat,  floats ;  they  skim  the  oil  off,  fr>'  it  iu 
an  iron  pot,  so  as  to  disengage  all  the  aqueous  particles, 
and  then  bottle  it.    By  this  simple  process  the  average 
yield  is  one  quart  bottle  of  oil  out  of  one  hundred  nuts." 

The  general  manager  of  the  British  Sperm  Candle 
Company,  Fairfield  Works,  Bow,  thus  writes  respecting 
the  (»houn  oil,  in  the  Society's  «/btfrf}<iJ  ; — 

*'  I  have  formed  a  very  favourahle  opinion  of  thevalae  of  the 
Gaboon  not  oil  (of  which  yoo  were  so  kind  as  to  send  nw  a 
specimen)  as  regards  its  appUcation  to  the  nunofiutoie  of 
candles.  I  forward  to  you  nerewith  a  pair  of  caodks  which 
contain  60  per  cent  of  the  oil,  and  having  burnt  another  I  find 
that  the  light  is  white  and  steady.  I  consider  the  Cihonn-nut 
oU  snnerior  to  coooa-nat  oil  for  xnaking  composition  candles^^ 
the  Odour  is  more  pleasant  and  the  compound  is  less  oily.  The 
best  cocoa-nut  oil  is  now  selling  in  London  at  £2  lis.  a  cwt, 
and  I  think  there  woold  be  no  ufficnlty  in  selling  the  Cahoon- 
not  oil  at  a  higher  rate  in  very  laxge  qoantities." 

I  have  received  the  following  testimonv  to  the  merits 
of  this  oil  trom  Mr.  Wilson,  the  scientific  director  of 
Price  and  Co.'8  Candle  Works ; — 

January  2, 1857. 

My  dear  Sir,— We  have  now  the  pleasure  to  send  you  the  re- 
sults of  a  few  experiments  made  to  ascertain  the  exact  com- 
mereial  Talne  of  Cahoun  oQ,  which  we  find  to  be  that  of  the 
highest  quality  of  cocoa  not  oil,  that  which  comes  fiom  the 
Malabar  coast,  and  is  selling  at  the  present  time  at  £51 10  per 
ton.  We  send  yon  speeimens  of  the  oil  separated  intoits  Hqoid 
and  selid  oonstitiients,  CiwcMtiic  and  (Metnc,  and  a  little  oi  the 
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oil  made  into  WNip,  which  has  aU  the  vety  peculiar  and  ehaiac- 
terUtie  properties  of  loap  made  from  coooa  not  oil.  You  may 
DOW  rely  opon  Cahoun  oil  being  marketahle  in  thia  conntry  in 
oay  quantity  at  ^  price  of  the  finest  and  purest  cocoa  nut  oU. 

Years,  &c., 
B.  Temple,  Esq.  G.  F.  WILSON. 

The  shell,  which  is  yery  hard,  and  admits  of  a  fine 
polish,  might  he  made  use  of-  for  various  ornamental 
puruoses. 

The  Palma  ChrUti^  or  castor-oil  plant,  grows  wild  in 
Honduras.  When  it  hasonoe  got  into  your  grounds  it 
is  almost  impossible  to  extirpate  it.  The  cultivation  of 
this  valuable  product  would  not  then  be  a  matter  of  any 
difficulty,  and  any  amount  of  the  oil  could  be  sent  into 
the  British  market.  Mr.  Wilson  informed  me  that 
he  would  give  from  £40  to  £50  a  ton  for  as  much  castor 


xthe  scientific  Newton,^80othed  the  learned  Parr,  and 
taught  the  fictitious  Syntax  to  bear  and  forbear  when  he 
had  returned  from  his  tour  with  empty  pockets,  and  was 
soundly  rated  by  his  indignant  spouse, — tobacco  grows 
spontaneously,  and  abundantly — in  every  portion  of  Britisli 
Honduras.  Tobacco  was  first  discovered  by  the  Spaniards 
in  1560,  in  Tabasco,  in  Yucatan,  whence  it  was  sent  by 
them  into  Europe.    Formerly  a  very  extensive  trade  was 
can  led  on  between  Havana  and  Yucatan,  the  latter  sup- 
plying that  city  with  logwood,  salt,  deerskins,  a  fibre  from 
which  ropes  and  hammocks  were  made,  and  tobacco. 
When  the  planters  in  Cuba  were  able,  by  careful  and 
skillful  cultivation,  to  produce  a  better  tobacoo  than  that 
with  which  they  had  been  supplied  from  Yucatan,  that 
article  ceased  to  be  a  branch  of  the  trade.    It  is  not  to 
*8  mucn  castor  i  \yQ  empposed  that  the  Spaniards,  when  they  discovered  the 
oil  as  could  be  sent  to  him,  and  he  stated  that  by  expend-    plant,  also  discovered  the  use  of  it.    It  had  long  been 


iiig  one  pound  upon  every  toi,  he  could  make  it  as  good 
as  cocoa-nut  oil  for  the  manufacture  of  candles.  The 
Creoles  use  castor  oil  for  their  hair,  the  growth  and 
lustre  of  which  they  imagine  it  nromotes.  Elliot  War- 
burton,  in  his  <*  Orescent  a*id  the  Cross,"  ascribes  the 
luxuriance  of  the  long,  dark,  clustering  curls  of  the  Nu- 
bians, to  the  use  of  it. 

The  Cayenne  pepper  which  is  made  in  Honduras  is 
very  superior  to  that  which  is  made  in  Jamaica,  being 
manufactured  of  t^e  small  red  bird  pepper,  without  the 
addition  of  an^  otlier  material.  The  Jamaica  pepper  is 
adulterated  with  a  fine  red  powder,  which  is  found  upon 
the  anotta  plant. 

The  ginger  of  Honduras  is  considered  to  be  very  good, 
being  singularly  fr:e  from  that  fibrous  quality  which 
charactedses  the  East  Indian  ginger,  at  least  that  which 
is  imported  into  this  country. 

I  bave  already  said  that  where  logwood  will  grow, 
there  also  excellent  rice  nu.y  be  produced.  I  sent  a  spe- 
cimen of  this  product  of  Honduras  to  this  country,  and 
it  was  pronounced  to  be  equal  to  the  best  Java  rice. 

Much  has  been  said  and  written  of  late  about  the  de- 
sirahleiieflB  of  firoducing  cotton  by  means  of  free  labour, 
and  I>r.  Livmgston  has  drawn  the  attention  of  the 
public  to  certain  portions  of  Southern  AfVica  where  that 
article  could  be  grown  in  perfoction.  Now,  I  will  un- 
dertake to  say,  that  there  is  no  countiy  under  the  sun 
more  favourable  to  the  cultivation  of  that  plant  than 
British  Honduras.  In  the  year  1846  Mr.  James  Banks 
read  to  this  Society  a  pap^r  upon  Honduras  cotton,  when 
he  exhibited  a  number  of  specimens.  In  the  published 
Transactions  of  this  Society,  it  is  stated  that  "  Among 
the  samples  exhibited  to  the  Society  were  the  following 
— from  Honduras,  the  clustered  or  kidney  seed,  showing 
it«  clustered  form  and  staple,  sold  at  6d.',  and  valued  on 
trial  in  1841  at  6}d. :  also  its  native  cotton,  resembling 
Sea  Island,  which,  when  saw-ginned,  was  valued  by  the 
same  spinner  at  6}d.  The  seed  of  it  is  almost  en- 
tirely free  from  down,  and  therefore  capable  of 
pawing  easily  through  the  roller  gin,  and  bringing 
a  much  higher  price.  A  specimen  of  the  Anguilla, 
grown  in  British  Hondoras,  is  one  of  the  very 
finest  cottons  known.  Its  seed  is  entirely  free  from  down, 
easily  separated,  and,  therefere,  readily  cleaned  by  the 
roller ;  its  seed  was  the  smallest  among  the  samples. 
There  are  other  kinds  (indigenous  to  Honduras,)  which 
are  fine,  but  covered  with  down,  rendering  them  difficult 
to  clean,  except  by  the  saw  process ;  one  kind  is  of  a  grey 
colour;  another  is  red,  furnishing  the  cream-coloured 
cotton." 

It  is  not  necessary,  I  think,  to  penetrate  into  Southern 
Africa  to  cultivate  a  plant  by  means  of  free  labour,  in 
cMfder  to  diminish  the  consumptioa  of  that  which  is  pro- 
duced by  the  slave,  when  we  are  able  to  grow  as  good  an 
article  in  one  of  our  own  colonies  as  that  which  is  im- 
pcxrted  from  the  United  States. 

Tobaooo,  the  narcotic  odour  of  which,  it  has  been  said, 
equally  in&tuates  the  ignorant  savage  and  the  intelli- 
gent  pbilotopher,— tobMcOy  which  fldaced  the  mind  of 


used  by  the  aborigines,  who  regarded  it  with  supersti- 
tious reverence.  It  was  called  yoli  by  those  who 
dwelt  in  the  islands,  and  psatun  b^  those  who 
inhabited  the  continent.  There  is  a  considerable  quan- 
tity of  tobacco  now  cultivated  to  the  north  of  the  Belize 
river.  When  the  Indians  fled  from  Yucatan  to  Honduras, 
they  in  a  very  short  time  proceeded  to  plant  the  tobacco, 
for  the  Indian  stiH  considers  that  herb  as  a  special  gift  of 
the  Deity  to  solace  him  in  trouble,  to  tranquilllBe  him 
in  prosperity,  and  to  fill  him  with  soft  and  gentle  feelings. 
He  thinks,  when  he  kindles  the  dried  and  folded  leaf,  he 
is  sacrificing  to  his  God, — that  every  puff  of  smoke  is 
an  incense  of  adoration,  and  that  the  stupor  which  steals 
over  his  senses  is  the  heavenly  calm  enjoyed  by  blessed 
roirits.  Very  good  cigars  are  manufaoturod  at  Merida, 
the  capital  of  Yucatan,  and  also  at  Zacapa,  in  Guate- 
mala, where  they  are  scented  with  vanilla.  I  have  no 
doubt,  if  knowledjpe  and  skill  were  brought  to  bear  upon 
the  cultivation  of  this  plant,  as  good  tobacco  might  bo 
produced  in  Honduras  as  that  grown  in  Cuba. 

In  Honduras  there  is  a  plentitVil  supply  and  a  great 
variety  of  that  animal  which  first  lectured  on  philo- 
sophy— I  mean  the  serpent.    Of  these  reptiles,  the  num- 
ber which  are  venomous  is  much  less  than  is  generally 
supposed.    The  snake,  po^essing  no  defensive  weapon, 
and  having  no  means  by  which  ho  can  speedily  escape 
from  his  enemies,  is  more  easily  captured  than  any  other 
animal.    But  a  few  of  them,  although  not  able  to  fly 
from  or  resist  attacks,  possess  the  power  of  injecting  into 
the  veins,  and  mingling  with  the  olood  a  deadly  venom, 
which  in  a  few  hours  destroys  life.     I  say,  a  few  of 
them  possess  this  power ;  but  as  we  are  not  certain  which 
amongst  the  inx)digious  variety  which  exists  does  not 
possess  it,  they  are  protected  by  a  moral  safeguard  from 
the  hand  of  man,  which  is  the  undefinable  feeling  of 
horror  which  every  one  experiences  at  the  sight  of  any 
of  those  creatures.    The  snakes  which  are  known  to  be 
venomous  in  Honduras  are,  the  rattlesnake,  the  toma- 
goff,  or  tamagasar-<is  it  is  sometimes  called,  and  the 
coral.    The  bite  of  the  two  former  causes  death  in  a 
few  hours ;  but  that  of  the  latter,  it  is  said,  destroys 
life  almost  instantly.    There  is  a  plant  which  grows  in 
Yucatan,  in  Central  America,  in  Chili,  in  Peru,  in 
Columbia — ^indeed,  in  the  whole    of   South  America, 
which  is  universally  known  by  the  name  of  Guaco, 
or    Huaco.      This  is   believed    and   declared    to   bo 
a  certain  remedy  for  snake  bites.    So  strong  is  the  im- 
pressidn  of  the  powerful  medicinal  virtue  possessed  by 
guaoo,  that  no  Indian  ever  traverses  the  dark  and  dense 
forests  of  Uiat  part  of  the  American  continent  without 
carrying  a  portion  of  it  in  his  pouch.     The  late  Dr. 
Francis  Young,  of  Beliae,^  tlius  describes  it :-— "  The 
guaco  is  a  creeping  or  climbing  plant,  growing  in  moist 
and  shady  parts  of  the  forests  of  Central  America,  and 
delights  m  the  rich  black  vegetable  mould  so  abundant 
in  intertropical  forests.    It  is  found  in  gi^at- vigour  near 
the  margins  of  springs,  in  shady  situations,  as  well  as 
along  the  banks  of  rivers.    When  in  its  growth  it  meets 
with  a  shmb  or  any  other  body,  it  attaches  itself  to  it  by 
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winding  in  a  spiral  manner  round  it.  The  leayos  which 
have  reached  full  maturity  are  about  six  inches  in 
length,  and  of  a  proportionate  width,  and  at  a  little  dis- 
stance  from  the  leaf-stalk  are  sagittated  and  serrated. 
The  leaves  of  middle  growth,  as  well  as  the  young  ones, 
are  of  a  dark  purple  hue,  with  a  tinge  of  creen  on  the 
under  surface,  an  appearance  by  which  tne  guaco  is 
readilv  distinguished  from  other  plants  of  the  creeping  or 
climbing  kind  which  may  in  other  respects  strongly  re- 
semble it.  The  upper  surface  is  of  a  green,  glossy,  and 
silky  aspect,  and  of  a  velvety  feel,  from  being  covered 
with  a  short  and  exceedingly  soft  down.  The  taste  of 
the  leaf,  stalk,  and  root  is  an  intense  bitter,  which  leaves 
a  strong  impression  on  the  tongue,  more  lasting  than 
that  caused  by  the  generality  of  bitters." 

Dr.  DunglisBon,  Professor  of  Medicine  in  the  Jefferson 
Medical  College  of  Philadelphia,  in  his  book  styled, 
"  New  Remedies  Pharmaceutically  and  Therapeutically 
Considered,"  thus  speaks  of  guaoo  :—**  Many  species  of  the 
genus  Eupatorinm,  and  of  the  kindred  genus  Mikania, 
have  been  prized  in  various  parts  of  America,  particularly 
in  cases  of  bites  of  serpents.  This  is  especially  the  case 
with  Eupatorinm  agapana.  According  to  Von  Martins, 
a  quantity  of  bruised  leaves  is  applied  to  the  scarified 
wound,  and  tiie  application  of  fraah  Itoves  is  renewed 
over  and  over  agam  until  the  patient  is  freed  from  the 
dangerous  symptoms,  and  especially  (torn,  the  violent 
suffering ;  at  the  same  time  a  few  spoonsAiU  of  the  ex- 
pressed juice  are  administered  ever}*  now  and  then." 
After  mentioning  a  number  of  plants  belonging  to 
the  Eupatorinm,  he  says: — '^  The  most  important 
species  appear  to  be  that  called  in  Peru  Guaco, 
or  Huaoo,  which  is  held  there  in  high  consideration  as 
well  as  in  New  Grenada  and  Venezuela,  not  only  in 
these  cases  but  in  the  prevention  of  hydrophobia ;  Mb  is 
presumed  to  be  the  Mikania  Guaco  of  Humboldt." 

Vezy  eminent  botanists,  whose  opinions  are  deserving 
of  the  greatest  respect,  think  that  the  virtues  attributed 
to  the  guaco  and  other  membeni  of  the  family  of 
Serpentaria,  are  purely  imaginary.  I  am  not  at  all 
qualified  to  argue  that  point  with  them — but  the  testi- 
mony of  an  honourable.  well;informed,  and  intelligent 
Eractitioner  of  medicine — that  the  Guaoo  had  been  by 
im  administered  with  success  to  the  human  subject  in 
cases  of  snake  bites,  is  not  unworthy  of  regard.  Dr. 
Francis  Young,  the  gentleman  to  whom  1  allude,  treated 
four  decided  cases  of  this  character,  by  the  application  of 
guaco,  with  perfect  success.  The  lirst  one  was  that  of 
a  mate  of  a  vessel  who  had  been  bitten  by  a  venomous 
snaJs:e,  which  had  been  brought  on  board  along  with  a 
quantity  of  logwood.    Dr.  Young  says : — 

"  About  eight  o'clock  at  night,  the  mate,  while  wslking  the 
deck,  on  which  a  qaantity  of  logwood  still  remained,  saddeoly 
felt  something  bite  him  near  the  ball  of  the  great  toe.  The  pain 
wss  exquisite,  quiekly  extending  itself  in  shoots  np  the  hmb, 
and  affected  his  side.  There  was  a  giddiness  of  the  head  and 
an  acnte  pain  in  the  pit  ot  the  stomaeb,  and  aickness.  lie  was 
almost  immediately  tbrown  into  violent  convaleions,  and  the 
posterior  muscles  of  the  body  became  so  powerfully  affected 
with  spasms  as  to  send  the  head  and  shoulders  backward  to  such 
a  deeree  as  to  resemble  a  severe  case  of  tetanus.  When  my 
brotner,  who  was  hastily  sent  for,  arrived  on  board,  he  im- 
mediately concluded  it  was  a  case  of  snakebite,  and  was  in  the 
act  of  lending  ashore  for  the  gitacOj  a  quantity  ot  which,  by 
good  chance,  he  bad,  when  I  arrived  with  it,  havmg  heard  of  the 
mishap.  At  this  moment  a  vei7  ridsnt  fit,  of  an  epileptic  ap. 
pearanoe,  with  riolent  spasms  of  the  bead,  of  the  kind  mentioned 
above  (although  greatly  aggravated)  took  ^^aoe.  These  spasms 
hsd  appeared  about  eveiy  ten  minutes.  We  hastily  descended 
to  the  cabin,  and  as  soon  as  the  power  of  swsUowing  returned 
administered  a  wine-glass  full  of  very  strong  tincture  of  the 
guaco.  We  waited  in  extreme  anxiety  to  see  the  result  of  this 
our  first  essay  in  crapi)Iing  with  a  formidable  enemy  hitherto 
accounted  invincible,  with  a  power,  new  to  us,  indera,  bat  the 
fame  of  which  was  widely  spread.  It  nay  well  be  imsgined  how 
great  was  the  intensity  of  our  impatience  in  awaiting  the  lapse 
of  the  usual  period  inttrvening  betwixt  the  eonvuls&e  attacks. 
Ten»  twentyv  thirtyi  and  finty  m^  untn  ovsrwitbont  sQy  ntvn 


of  the  convulsions.  The  pulss  was  stemg,  flill,  and  aeeelersted 
— ^there  was  much  pain  in  the  bead,  with  somewhat  of  droindneM, 
and  a  profuse  flow  of  perspiration.  We  lefl  the  patient,  ordering 
the  same  dose  to  be  given  in  about  an  hour  ana  a  half  after  the 
first  dose,  should  no  convulsion  appear,  but  immediately  on  a 
threatening  of  such.  About  a  quarter  of  an  boor  aftn  we  left 
a  slight  convulsive  attack  came  on,  when  the  dose  wss  repnted. 
As  we  had  left  orders  to  be  sent  for  should  matters  sgain  beoooie 
unfinvourable,  we  were  agreeably  sniprised  to  pass  the  night 
without  being  called,  the  last  attack  being  so  su^t  as  not  to- 
appear  to  his  father  sufficiently  serious  to  cause  hm  to  distnrb 
us,  more  especially  as  he  was  satisfied  he  had  a  suffieient  remedy 
with  him.  The  young  man  in  a  day  or  two  was  qaite  welL  I 
may  here  observe  that  the  snake  was  neither  seen  befine  nor 
found  on  board  afterwards,  it  having  in  all  probability  slipped 
over  the  side  of  the  vessel  after  inflicting  the  wound.  No  one, 
however,  ever  expressed  a  doubt  as  to  the  identity  of  the  bite 
with  the  snake  which  had  so  cleverly  evaded  the  boat's  crew. 

"  The  other  three  cases  occurred  to  two  Indians  and  a  Osrib, 
and  were  treated  in  the  same  manner.  In  all,  after  ^ving 
guaoo,  the  pulse  became  exceedingly  strong  and  fuU,  with  in- 
tense headache  and  flushed  countenance,  foibwed  after  a  time 
with  a  profuse  flow  of  perspiration.  These  symptoms  would 
doubtless  have  led  me  to  the  free  use  of  the  lancet,  had  I  not 
preriously  reflected  well  on  the  treatment  I  should  adoot.  A 
strong  tincture  was  used  and  given  by  the  wine-<1sss  fuiL  It 
might  be  said  that  the  quantity  of  spirits  would  of  itself  acoonnt 
for  all  the  symptoms  which  manitetted  themselves  after  the 
eidiibition  of  the  guaco,  but  when  it  is  mentioned  that  the 
whole  of  the  last-mentioned  sufferers  were  in  the  almost  dsil^ 
use  of  drinking  Isrj^  quantities  of  spirituous  liquors,  this 
surmise  becomes  dissipated.  I  have  not  a  doubt  upon  my 
own  mind  that  the  symptoms  wen  prodaoed  bv  the  Kpseo^ 
and  as  the  necessary  results  of  an  internal  eihimtioB, 
in  whatever  form  given,  provided  the'  dose  be  laige,  sad 
given  with  a  bold  h^d,  imd  that  provioos  depletion,  either  jiy 
the  lancet  or  otherwise,  had  not  preceded  its  use.  I,  moreover, 
am  of  opinion  that  the  entire  success  of  the  treatment  srose 
from  the  action  of  the  guaco  on  the  body  not  baring  been  in- 
teifisred  with,  or  in  anv  way  modified  by  a  random  recourse  to 
the  lancet,  without  reflectbn  that  its  use  might  altogether  de- 
stroy the  efficacy  of  the  peculiar  power  admitted  to  resids  in 
this  singular  punt.  «  *  •  Tne  guaeo  is  fineqncatiy  used 
in  intermittent  fever  instead  of  bark  or  quinine,  and  as  a  gfnd. 
stomachic  in  djtoeptio  or  debilitated  stats  of  the  intestansl 
canaL" 

George  Byam,  the  author  of  <*  Wild  Life  in  Centita 
America,"  after  telling  ua  that  a  friend  with  whom  he 
was  talking  near  the  coast  one  day,  informed  him  of  the 
extiaordinary  virtues  of  the  guaoo  in- the  cases  of  bites 
by  venomous  reptiles,  says,  "  he  was  not  then  awaie 
how  soon  his  remedy  was  to  be  tested.  Seeing  am  of 
the  Indians  attached  to  his  plantation  idling  about,  he 
told  him  to  go  and  remove  some  loose  timber  that  was 
lying  near  an  outhouse,  and  put  it  under  abater.  The 
man  came  back  in  a  few  minutes,  looking  more  like  a 
blue  Indian  than  a  red  one,  and  having  only  time  to 
say,  he  had  been  stung,  dropped  down  m  a  sort  of  fit. 
My  friend  said,  it  must  have  been  d<me  by  a  snake, 
but  a  bottle  of  the  tincture  was  quic^y  brought  out,  and 
about  a  wine-glass  full  poured  down  his  throat:  he 
was  then  laid  on  a  bench  and  covered  up  with  a  poncho, 
and  in  a  few  minutes  he  burst  out  into  a  profiise  pers- 
piration, and  fell  asleep.  '  All  rig^t,*  said  my  fnend, 
*  he  is  all  right  now,'  and  several  men  having  doUeoted, 
we  started  off  to  kill  the  snake  that  was  suppoeed  to 
have  bit  him.  On  taming  over  the  piece  of^  vrood  he 
had  been  raising,  we  found  not  a  snake,  but  the  laige^ 
and  blackest  looking  scorpion  any  of  us  had  «>ver  seen 
before.  Having  secored  it  alive,  we  brcmght  it  into  the 
house  and  put  it  under  a  bell  glass  to  observe  it;  it 
must  have  been  six  inches  long  and  had  daws  as  laige 
as  those  of  a  small  firesh  water  crav  fish.  The  man 
awoke  in  a  couple  of  hours  quite  well,  but  rather  weak 
from  the  violent  perspiration  occasioned  by  the  dose." 

Guaco  is  also  said  to  be  a  remedy  for  cholera. 

Several  months  ago,  I  stated  in  a  letter  published  in 
the  Sodet^s  Jtrnmal,  that  there  was  an  odoriferous 
Bubatanoe  in  the  aziUarv  glanda  and  under  the  Jaw 
of  theaU^ator,  whieh  might  h%  vted  as  a  Mibftilai*  for 
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musk,  and  thereby  become  a  valuable  article  of  com- 
meroe.  In  going*up  or  down  the  rivers  of  Honduras  you 
are  always  warned  of  the  presence  of  an  alligator,  by  a 
sirong  and  sometimes  almost  overpowering  smell  of 
musk.  9 

Two  hundred  years  ago  the  musk  of  the  alligator  of 
Yucatan  and  Honduras  was  extracted  from  that  animal. 
Captain  Dampiersays,  "  The  flesh  smells  very  strong  of 
musk,  especially  four  kernels,  which  are  always  found 
about  them,  two  of  which  grow  in  the  groin,  near  each 
thigh,  the  other  two  at  the  breast,  one  under  each  fore 
leg,  and  about  the  bigness  of  a  pullet's  egg ;  therefore, 
when  we  kill  an  alligator,  we  take  out  these,  and  having 
dried  them,  wear  them  in  our  hats  for  a  perfume." 

An  extract  from  the  "  Official  and  Descriptive  Beport 
of  the  Madbras  Exhibition  of  1855,"  shows  that  the  musk 
of  the  alligator  is  known  and  appreciated  in  the  East 
Indies.  It  is  as  follows,  "  The  huk^st  animal  found  in 
the  backwaters  is  the  alligator.  This  vicious  animal 
is  sometimes  very  destructive  to  those  who  travel^  in 
oommon  canoes,  and  is  found  in  the  northern  districts 
(of  Travanoore)  measuring  from  20  to  80  feet  in  length, 
and  from  o  to  8  feet  in  girth,  and  10  feet  in  circumference. 
Musk  is  taken  from  the  glands  of  the  jaw,  which  is  very 
fine  if  well  prepared  and  separated  from  the  flesh,  other- 
wise it  wiU  give  a  very  bad  smell."  But  the  presence  of 
this  famous  perfume  does  not  alone  constitute  the  value 
of  the  alligator.  The  teeth  of  that  animal  are  from  four 
to  six  inches  in  length,  and  are  very  white  and  hard. 
There  is  no  doubt  that  they  might  be  applied  to  many 
useful  and  ornamental  purposes.  But  there  isstill  another 
article  of  no  slight  importance,  which  may  be  extracted 
from  that  amphibious  brute.  The  tail  of  an  alligator, 
measuring  twelve  feet  in  length,  when  boiled  down, 
gives  from  60  to  80  pounds  of  excellent  oil.  These 
various  materials  render  that  animal  much  more 
valuable  than  it  was  supposed  to  be  in  the  days  of  Bomeo, 
when  "  starved  apothecaries,  to  show  that  learning  and 
not  beef  was  their  aliment,  hung  up  in  their  *  meagre 
repertories'  alligators  stuffed."  The  alligator  of  the 
New  World  is  a  timid  animal  on  land,  but  m  the  water 
he  will  always  attack  man.  It  is  not  able  to  bite  off  a 
1^,  as  the  shark  does,  not  havinsr  the  incisors  which 
that  fish  possesses.  He  has  only  the  canine  and  molar 
teeUi,  and  consequently  can  only  tear  his  prey.  Two 
of  remarkable  length  grow  at  the  end  of  the  under  Jaw, 
in  the  smallest  yui.  There  are  two  holes  in  the  tipper 
jaw  to  receive  them,  otherwise  he  would  not  be  able  to 
«hai  his  mouth.  It  generally  comes  on  shore  at  night, 
and  attracts  to  him  pigs,  and  dogs,  and  goats  by  an  exact 
imitation  of  the  reiqpective  cries  of  those  animals. 

The  Queen  conch  abounds  in  the  shallow  waters  which 
cover  the  numerous  coral  reefs  near  the  coast  of  Hondmiui. 
The  shell  of  the  Queen  conch  is  extensively  used  for  the 
mamifacture  of  cameos.  In  a  paper  read  to  this  Society 
in  April,  1847,  by  J.  £.  Gray,  £%.,  it  was  stated  that 
in  theyear  1846, 12,000  of  these  shells,  valued  at  £726, 
or  Is.  2]d.  each,  were  sold  in  France  for  this  purpose. 
From  a  Queen  conch  one  good-sized  cameo  br(X)ch  can 
be  made,  and  several  shirt-studs.  The  Queen  conch  fre- 
quently contains  a  pearl,  which  is  extremely  beautiful. 
It  id  sometimes  white,  and  sometimes  of  a  light  pink 
colour.    The  latter  is  the  most  esteemed. 

AH  those  materials  for  fibre  which  grow  in  Jamaica 
and  the  other  islands,  such  as  the  plantain,  the  banana, 
the  penguin,  and  the  aloe,  Honduras  produces  in  great 
abundance.  But  there  are  two  vegetable  products 
which  I  believe  are  confined  to  British  Honduras,  Cen- 
tral America,  and  Mexico.  One  is  called  the  Ajfavt 
ntiUma.  Of  this  ropes,  mats,  hammocks,  and  coarse 
acking  is  manufactured ;  the  other,  called  the  Pita 
bronmelia,  ixtle  by  the  Mexicans,  and  silk-grass  by  the 
Creoles  of  British  Honduras.  This  pj^nt  grows  sponta- 
neously in  the  greatest  abundance.  The  leaves  are  soft, 
dark  green,  from  five  to  twelve  feet  Ions,  and  from  an 
inch  and  a-half  to  four  inches  wide.    Along  the  edge  of 


the  leaf,  at  a  distance  of  about  six  inches  from  each 
other,  are  short,  sharp,  curved  thorns.  When  the  plant 
is  cultivated  these  thorns  gradually  disappear.  The  fibre 
which  this  leaf  contains  is  unquestionabiv  of  a  very  su- 
perior description,  and  I  have  no  doubt  could  be  used  in  the 
manufacture  of  every  species  of  textile  fabric.  Mr.  Pye, 
of  Ipswich,  has  informed  me  that  this  fibre  is  equal  to 
the  best  China-crass — ^is  superior  to  the  New  Zealand  flax 
— and  is  capable  of  beingmanufactured  into  the  finest 
fabrics.  Major  Barrow,  United  States  engineer,  in  his 
book  on  the  Isthmus  of  Tehuantepec,  thus  »peaks  of  it : — 
**  Among  the  spontaneous  products  is  the  iroumelia  jntu, 
or  ixtU  of  the  Isthmus,  which  differs  in  some  respects 
from  the  Af^eufi  Americana  of  Europe,  ihepaJgue  de  mal' 
guey  of  Mexico,  and  the  Agata  sitalana  of  Camijeachv. 
Of  this  prolific  plant  there  are  numerous  varieties,  all 
vielding  fibres,  which  varv  in  quality,  from  the  coarsest 
hemp  to  the  finest  flax.  Nor  is  the  value  of  the  plant 
dimmished  by  its  indifference  to  soil,  dimate,  and  sea- 
son. The  simplicity  of  its  cultivation,  and  the  facility 
of  extracting  and  preparing  its  products,  render  it  of 
universal  use.  From  it  is  fabricated  thread  and  cordage, 
mats,  bagging,  and  clothing,  and  the  hammocks  in 
which  the  natives  are  born,  repose,  and  die.  The  fibres 
of  the  pita  are  sometimes  employed  in  the  manufacture 
of  paper ;  its  juice  is  used  as  a  caustic  for  wounds,  and 
its  thorns  serve  the  Indians  for  needles  and  pins." 

The  india-rubber  tree  is  a  spontaneous  proauct  of  Hon- 
duras. This  tree  grows  to  #1  very  large  size,  and  it  is 
dispersed  over  the  whole  country.  When  an  incision  is 
made  in  the  bark,  a  thick  milky  fluid  gushes  out,  which 
in  the  course  of  a  week  becomes  black  and  solid.  The 
woodcutters  frequently  have  recourse  to  it.  When  an 
accident  occurs  to  those  habiliments  which,  since  the  fall 
of  man,  it  has  been  customary  to  wear  in  civilized  coun- 
tries, the  owner,  instead  of  resorting  to  the  ordinary  me- 
thod of  needle  and  thread,  makes  a  gash  in  an  india- 
rubber  tree,  and  wiih  some  of  the  inspissating  juice  which 
immediately  rushes  out,  he  plasters  up  the  chasm. 

There  is  a  tree  in  Honduras  called  the  mammee.  It 
is  a  tall  straight  tree,  spreading  at  the  top,  and  having 
long,  dark'  green  leavqs,  the  under  surface  of  which  is 
covered  with  a  soft  down.  It  bears  a  fruit  about  the 
size  of  a  cocoa-nut  when  it  is  denuded  of  the  husk.  The 
rind  of  ^is  fruit  is  rough,  and  of  a  pale  brick  colour. 
The  inside  is  soapy,  of  a  yellowish  pink  colour,  and 
tastes  like  a  mixture  of  tar  and  molasses.  It  contains  a 
lari^e  oval  seed,  of  a  dark  brown  colour,  and  highly 
polished,  the  kernel  of  which  has  a  strong  flavour  of 
prussio  acid.  The  Indians  cut  the  keruels  in  small 
pieces,  roast  them,  and  mix  them  with  their  chocolate ; 
some  eat  them  alone.  It  is  said  to  be  agreeable,  nutri- 
tious, and  sedative.  An  inAision  of  the  dried  leaves  is  a 
powerM  narcotic.  An  infusion  of  the  bark  is  a  narcotic 
and  a  tonic.  The  Indians  of  Tehuantepec  extract  an  oil 
from  the  kernel,  which  they  apply  to  their  hair,  and 
to  which  they  ascribe  certain  medicinal  properties,  but 
what  they  are  I  have  not  heard.  The  flowers  of  the 
trees  are  used  in  flavouring  a  liqueur  made  in  some 
parts  of  the  West  Indies,  called  CrSfM  du  Ckeciu, 

That  valuable  plant  ipecachuana,  the  root  of  which 
is  so  extensively  used  in  medicine  as  a  powerful  but 
harmless  emetic,  and  which  is  a  principal  ingredient  in 
the  Dover's  powder,  is  also  indigenous  to  Honduras.  The 
flower  is  seen  growing  on  the  roadside  and  in  the  pastures, 
as  the  daisy  and  the  dandelion  in  this  country. 

The  silk  cotton  tree  is  a  native  of  Honduras.  It  growa 
to  a  prodigious  height, — is  widely  spreading,  and  is 
covered,  when  in  blossom,  with  most  beautifiu  flowers. 
These  flowers  are  succeeded  by  green  pods,  from  four  to 
six  inches  in  length,  which  contain  a  grey  cotton,  which 
is  extremely  soft  and  silky.  This  material  I  think  might 
be  used  for  covering  hats. 

There  is  no  country  in  the  world  in  which  better  rice 
could  be  grown  than  Honduras.  The  nature  of  the 
greatest  part  of  the  Und  near  the  sea  coast  is  low  and 
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inoiflt,  anrl,  consisting  of  a  rich,  black,  nnctaoiu,  vegetable 
moultl,  in  i»eculiarily  adapted  to  the  production  of  rice. 

I  have  Kiid  that  the  corhincal,  indigo,  and  mnaparilla 
which  are  shipped  at  Belize  are  not  the  produce  of 
Honduras,— but  of  the  Central  American  States.  Cochi- 
neal or  coccuM  caeti,  from  the  Greek  word  Koicjrot, 
because  it  was  thought  at  one  time  to  be  the  grain 
or  seed  of  the  cactus, — called  by  the  Spaniards  Vochi- 
nUla,  is  confined  entirely  to  Guatemala.  The  cochi- 
neal is  a  small  insect,  which  feeds  only  upon  the  cac- 
tus. It  was  introduced  into  Guatemala  in  the  year 
1811,  by  Don  Jose  de  Bustamente,  from  Oaxaca,  in 
Mexico,'of  which  he  was  Captain  General,  when  he  was 
removed  from  that  province  to  the  former  state.  It  was 
formerly  exi)orte<l  to  Cadiz,  but  since  the  independence 
of  the  Central  American  States,  the  whole  of  it  has  been 
sent  to  England  by  way  of  Belize.  It  is  packed  up  in 
hides,  each  bale  being  called  a  seroon,  and  containing 
IfiOlbs.  The  demand  for  this  beautiful  dye  has  very 
much  increased  of  late  vears.  In  1827, 100  seroons  were 
exported:  in  1880,  800"^;  in  1831.  700;  in  1846,  9,037; 
and  in  1849,  9,794.  The  price  20  years  ago  was  lOs.  6d. 
alb.  It  now  varies  from  8s.  4d.  to  48.  5d.  for  silvers, 
and  for  blacks  from  38.  6d.  to  6s.  8s.  The  black  cochi- 
neal, which  is  considered  the  best,  is  the  insect  which  is 
dried  after  it  has  ceased  to  breed.  The  silver  is  that 
which  is  dried  before  it  has  begun  to  breed.  Mr.  Dunlop, 
in  his"  Travels  in  Central  America,"  states  that  there 
are  five  varieties  of  the  ductus  which  have  been  tried  in 
Central  America  for  the  propagation  and  sustenance  of 
the  cochineal.  The  '*  nenka  beaver"  (hedge  cactus),  the 
tienka  amarilla,  or  yellow  flowering  cactus,  the  pcnka 
blanoa,  or  white  flowering  cactus,  the  **  mosote,"  having 
a  bright  crimson  flower,  and  the  costanea,  which  has 
also  a  red  flower.  Of  these  flve  descriptions  of  the  cac- 
tus, the  mosote  is  preferred,  for  a  plantation  of  this  cac- 
tus will  last  12  years,  and  yield  two  crojw  a  year.  The  in- 
fect is  preserved  during  the  winter  upon  the  leaves  of  the 
cactus,  in  long  narrow  buildings  erected  for  the  purpose. 
At  the  commencement  of  the  dry  season,  which  is  in 
October,  the  insect  is  placed  upon  the  leaf;  and  at 
the  expiration  of  90  days,  when  the  mother  cochineal  has 
done  breeding,  and  the*  young  insect  is  sufliciently  ma- 
ture, they  are  taken  oh*  and  dried  in  the  sun.  The 
different  descriptions  of  cactus  which  I  ha>'e  mentioned 
grow  as  well  in  Honduras  as  in  Guatemala,  and 
there  is  no  reason  why  the  cochineal  insect  should  not  be 
also  pix)duced  there.  "  All  that  is  required  is  dry  weather 
while  the  insect  is  breeding  and  feeding  upon  the  leaf. 
A  heavy  shower  of  rain  would  in  an  instant  wash  the 
cochineal  fVom  the  leaf.  From  the  beginning  of  March 
until  the  end  of  May,  scarcely  a  drop  of  rain  falls  in 
Honduras.  During  that  jieriod  the  cochineal  might  feed 
uiK)n  the  cactus  in  perfect  security.  It  is  extremely  pro- 
bable that  the  climate  of  Honduras  would  be  more  favour- 
able to  tlie  cultivation  of  this  insect  than  even  Guatemala, 
for  in  the  latter  State  the  nights  are  often  ver}-  chilly, 
which  is  not  the  case  in  the  former  countrj'  during  the 
dn*  season.  The  insects  are  often  destroyed  by  the 
chill,  cold,  night -air  of  Guatemala. 

Sat*8a)virilla,  the  meilicinal  pro|icrtie8  of  which  are  so 
valuable,  is  a  native  of  British  Honduras.  At  the  pre- 
sent moment  the  whole  of  the  sarsanarilla  which  comes 
from  Belize  grows  in  the  republic  of  Honduras,  although 
the  scan) en,  when  they  Iwar  upon  their  backs  bales  of 
this  article  to  the  boat  at  the  aea-side,  which  is  to  carry 
them  on  lx»rd  the  ship  bound  for  England,  which  is  riding 
at  anchor  in  the  bay,  |>a«s  by  this  very  plant  wliich  is 
growing  wild,  and  which  ignorance  or  apathy  leaves  to 
wither  unrcirardeil. 

A  very  couMdcrable  quantity  of  indigo  pasw*  yearly 
through  I VI izc  for  England.  'Tlii?  comes  entirely  from 
San  i^alvador.  and  is  the  only  article  cxi>orted  from 
that  stato.  lYcxnously  to  the  indci^ndcnoo  of  the  Cen- 
tral Amoricin  States,'  a  ^-cry  considerable  quantity  of 
indigo  wa^  produced  in  San   Salvador,  but.  Muce  that 


event,  the  cultivation  of  it  has  gradually  declined.  In 
1820,  the  quantity  produced  amounted  to  8,828  bales, 
but  in  1846  the  quantity  did  not  exceed  1,200.  The 
plant  which  is  cultivated  in  San  Salvador  ia  a  triennial, 
but  there  is  another  species  indigenous  to  the  country, 
whith  is  a  perennial.  The  hitter  plant  produces  a  dye 
very  superior  to  the  former,  but  it  only  yields  about  half 
the  quantity.  In  British  Honduras  the  forests  are  full 
of  this  indigenous  plant,  and  there  is  not  the  slightest 
doubt,  if  it  were  properly  cultivated,  and  science  and 
skill  were  brought  to  bear  upon  the  manufacture  of  the 
dye,  that  countr\-  would  produce  an  article  equal  to  the 
best  Bengal  indigo. 

The  moringa  tree,  from  the  seeds  of  which  the  cele- 
brated oil  of  Ben  is  said  to  be  made,  grows  readily. 
Digitalis,  or  fox-glove,  is  found  in  the  high  lands. 

The  ftistic,  a  lar^e  tree,  from  which  a  yellow  dye  is 
procured ;  the  braziUetta,  or  Brazil  wood,  which  givea  a 
crimson  dye;  Pteroearput  Draco,  from  which  dragona* 
blood  is  derived ;  the  Doliehos  prurient^  or  cowhage, 
which  is  used  as  a  vermifuge ;  the  contrayerva,  which 
is  valuable  for  its  tonic  properties;  vanilla,  so  much 
used  as  a  scent,  and  for  flavouring  confectionery ;  cacao, 
from  which  chocokte  is  made,— all  these  vegetable 
products  grow  in  wild  profusion  in  British  Honduras. 
To  manlnnd  they  are  of  no  use;  to  man,  ungrateful  to 
his  Maker  for  his  varied  and  exhaustless  bounties,  they 
are  like  i^e  rose  which  is— 

"  bom  to  Uiish  unseen, 
And  waste  its  sweetness  on  the  desert  air." 
In  the  district  to  the  north  of  Belize,  excellent  sugar  and 
rum  are  produced,  and  there  is  no  locality  in  the  world 
where  better  coffee  could  be  grown  than  in  the  Ma- 
nati  hills  and  the  Cockscomb  mountains.  The  mulberry 
tree  flouridies,  and  the  silk-worm  could  be  cultivated 
with  success. 

All  this  vegetable  wealth,— all  these  varied  resources, 
the  Honduras  merchants  are  well  aware  of ;  but  so  long  as 
our  position  in  the  country  is  uncertain,  so  long  as  we  are 
threatened  to  be  expelled,— so  long  as  our  American 
friends  keep  firing  off"  against  us  Clayton  and^  Bulwer 
treaties  and  Monro  doctrines,  they  consider  that  it  would 
be  too  groat  a  risk  to  embark  much  capital  in  the  gene* 
ral  trade  of  that  country. 

But  the  Central  American  question  is  now,  happily^ 
set  at  rest  by  the  last  treaty  between  this  countiy  and 
the  United  States,  and  anvone  who  attempts  to  dis- 
turb the  good  feelings  which  dictated  its  amicable  ad- 
justment, will  display  neither  patriotism  nor  good  sense. 

I  have  so  far  confined  luy  observations  to  the  vegetable 
resources  of  Honduras ;  and  of  them  I  have  only  men- 
tioned those  which  were  the  meet  prominent.  It  has 
numerous  valuable  woods — the  iron-wood,  the  sappo- 
dilla,  the  red  pine,  button-wood,  the  dogwood,  the 
cedar,  the  ziricote  (of  which  there  is  a  specimen  upon 
the  table),  the  mohoe,  the  red  mangrove,  the  Santa 
Maria,  the  sea  grape,  and  a  host  of  others,  extremely 
valuable,  which  I  must  abstain  from  noticing  at  present. 
But  there  are  many  animal  productions  which  deserve  to 
be  ranked  amongst  the  commercial  commodities  of  this 
country.  Turtle,  tortoiseshell  (which  is  the  shell  of  tho 
hawksbill),  the  roe  of  the  calipever,  equal  in  all  respects 
to  the  roe  of  the  stui^on,  and  the  sterlet  which  comes 
from  Russia,  the  liver  of  the  hiccattee,  the  oil  from  the 
tail  of  the  manati,  the  eggs  of  the  iguana,  the  scales  of 
the  tarpaum  and  the  caliiiever,  the  jew-fish  fVom  the 
thick,  gelatinous  skin,  bones,  and  fins  of  which,  ising- 
glass  might  be  made,  and  many  others,  which  I  have 
not  time  to  notice. 

There  is  no  question  that  Honduras  is  destined  before 
many  years  have  elapsed  to  hold  an  exalted  rank  amon^ 
our  colonies.  That  grand  conception,  the  Honduras  in- 
terooeanic  railway,  which,  when  finished,  and  I  have  no 
doubt  it  will  be  finished,  will  confer  immortality  upon 
its  projectors,  will  give  new  life  to  Britidi  Honduras,— 
it  will  launch  into  it  fresh  energy,  skill,  inteUigence, 
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and  capital:  and  it  will  bring  into  high  relief  the 
great  inercantilo  capabilities  which  it  possesses,  and 
place  it  in  that  position,  commercial  and  political, 
which  by  right  it  ought  to  opcupy.  Telegraphic  com- 
monication  will  be  established  between  London  and 
Havana  within  the  next  year.  It  is  the  intention  of 
the  Honduras  Railway  Company  to  lay  a  wire  from 
Havana  to  Cape  Antonio,  from  Cape  Antonio  to 
Belize,  and  from  Belize  to  Puerto  Caballos,  tlie  Atlantic 
terminus  of  the  line. 

I  have  now  placed  before  you  a  sketch  or  outline  of 
the  history,  trade,  and  commercial  capabilities  of  Hon- 
duras ;  and  although  my  task  has  been  imperfectly  per- 
formed, you  will,  I  am  sure,  feel  satisfied  that  Honduras  is 
deserring  of  more  attention  than  has  hitherto  been  be- 
stowed upon  it,  and  now  I  would  beg  permission  to  say — 
if  the  spirit  of  adventure  animates  you — that  spirit  which 
moved  a  Columbus,  a  Magellan,  a  Vasco  de  Gama,  and 
a  Cabot — do  not  now  waste  your  energies  and  throw  away 
yoor  time  amidst  the  icebergs  and  eternal  snows  of  polar 
climes,  in  the  solution  of  problems  which  have  been 
already  solved— do  not  wreck  your  fortunes  and  risk 
your  lives  in  explorations,  the  only  fruite  of  which  will 
i)e  the  stranded  boats,  and  whitened  bones,  of  the  gallant 
men  who  preceded  you  in  that  perilous  path,  but  direct 
yoar  exertions  to  the  development  of  a  country,  which 
teems  with  every  species  of  animal  and  vegetable  wealth, 
by  which  you  will  not  only  benefit  yourmlvea,  but  con- 
tribute to  the  wants  of  your  fellow  man — ^by  which  you 
will  not  only  be  the  architecte  of  your  own  fortunes, 
bat  the  benefactors  of  mankind. 


DISCUSSION. 

Mr.  T.ixyEH  Owen  CLARKssaid  that,havingspentseve- 
nl  vearsin  the  West  Indies,  and  being  still  connected  with 
someofthose  colonies,  he  could  speak  with  some  confidence, 
and  bear  concurrent  testimony,  were  it  necessary,  in  con- 
firmation of  the  views  which  had  been  so  ably  advanced 
by  the  hon.  and  learned  author  of  the  paper.  There  ex- 
isted, however,  a  great  and  paramount  evil,  and  until 
that  was  remedied,  or  in  a  great  measure  mitigated,  he 
aw  very  little  hope  for  the  resitscitation  of  our  West 
Indian  Colonies,  or  of  the  realisation  of  those  commercial 
effects  which  the  learned  author  so  much  desired.  That 
evil  was  the  want  of  labour.  In  many  of  our  colonies 
the  relative  position  of  master  and  labourer  was  reversed 
—the  servant,  in  fact,  occupied  the  position  of  the  master, 
and  it  was  only  with  the  greatest  difficulty  that  any 
labourers  could  be  obtained.  Were  there  an  adequate 
nipply  of  labour — free  labour, — ^there  was  no  reason  why 
the  numerous  products  of  those  countries  might  not  lie 
cnltivated  with  advantafi;e.  He  thought  a  well-advised 
Bystem  of  continuous,  self-supporting  emigration,  under 
proper  guidance  and  supervision,  was  the  desideratum  for 
the  resuscitation  of  those  colonies.  Of  all  the  natural 
products  of  the  West  Indies,  none  perhaps  were  more 
nlnable  than  the  oleaginous  fruits  and  seeds  indigenous 
to  the  soil,  and  almost  unlimited  in  quantity.  These, 
even  vnder  existing  circumstances,  rai^ht  be  cultivated 
to  a  profit.  Acting  upon  that  impression,  he  had  sent 
OQtinstmctions  to  his  agent  in  Jamaica  to  commence  an 
experiment  on  a  small  scale  with  the  cultivation  of  the 
"  moringa,"  which  had  been  Bix)kcn  of  by  the  author  of 
the  paper.  He  had  brought  with  him  a  sample  of  the  seeds 
and  the  oil  produced  from  them,  and  he  read  the  follow- 
ing report  upon  the  seeds  of  the  Moringha  pUrygotperma^ 
by  Mr.  Dugald  Canipbell,  Analytical  (Chemist  to  the 
Brompton  Hospital,  London : — * 

''The  seeds,  as  tbey  are  received  by  me,  wcis^  on  an  average 
4^  mins  each,  and  when  th»y  are  divested  m  their  bask  and 
Bbell,  leave  a  smill  pith-like  sabstanee,  about  the  sise  of  a  pea, 
vcighbg  as  near  as  may  be  3.07  grains,  which  is  a  yield  of  72.27 
pcreeat. 

''This  pitb-liiEeffabstaaee  is  composed  of  oily  matter,  saceharine 


matter,  with  other  Vegetable  sabstances,  besides  mineral  salts 
and  water,  and  in  the  following  proportions  in  100  parts  :— 

Ouy  matter ...  36.83 

Saccharine  matter    ...  8.28 

Other  vegetable  substances     44.17 

Mineral  salts     ...     ...     •••     ...     ...     ..«  3  92 

waxer.**    •«.     *••     ...    •••     .*.     .t*     ...  d.ou 


100.00 


** Although  I  have  obtained  by  exact  chemical  processes  36.83 
per  cent,  of  oil,  the  modes  of  analysis  which  I  was  necessitated 
to  adopt  in  order  to  estimate  all  the  oil  in  the  seed  are  too  ex- 
pensive in  their  operations  for  commercial  pniposes,  and  could 
not,  on  that  account  alone,  were  there  no  other  reason  against 
their  use,  be  applied  to  extract  the  oil  from  the  seed* 

**To  test,  however,  what  wonld  be  the  practical  yield  of  oil,  a 
quantity  of  the  seeds  were  deprived  of  tneir  shell,  and  in  thia 
state  5Ib.  weight  were  enclosed  in  a  horse-hair  baf-^the  usoal 
custom  in  sach  an  operation — and  submitted  to  hydraulic  pres« 
sure  for  neariy  three  days  in  a  room  kept  at  about  the  tempera- 
tore  of  80«  Fah. 

**  The  product  thns  obtained,  after  filtering  once  throng  ordi- 
nary bibulons  paper,  was  a  rich,  fattv,  bright,  clear,  ratl^  deep- 
straw-colonred  oil,  weighing  lib.  and  |ths.  of  an  ounce,  or  20.9» 
per  cent,  of  oil  to  seea  deprived  of  its  outer  shell. 

**  This  oil  is  the  opposite  to  a  dry  oil,  being  extremely  rich  in 
fatty  substances,  and  is  of  speciBc  gravity  915.60  at  60°  Fah. 
water  taken  as  1,000°.  When  it  is  kept  cooled  for  a  short  timo 
at  44°  it  soon  becomes  opaque  from  cTystals  of  the  fattpr  sub- 
stances forming  throughout  it,  and  it  is  now  very  viscid  and 
thick.  In  this  state  it  may  be  heated  up  to  65°  before  it  assumes 
its  original  brightness,  althouph  it  may  when  above  that  tem- 
perature be  gradually  cooled  down  to  below  50°  without  any 
change  being  perceived ;  it  is  nearly  tasteless  and  almost  without 
odour ;  any  odour,  however,  which  it  may  have  is  suggestive  of 
the  dahlia.  ~ — 

The  practical  operation  gave  results  as  follows : — 

dear  oil  aa  described  above       20.93 

vaxe     ...     ...     ...     ...     ...     ...     ...     ..•  f  D.«v 

Loss  in  the  operation 2.81 

100.00 

"  My  opinion  of  the  oil  is,  that  it  is  hiffhly  rich  and  valuable, 
and  applicable,  by  reason  of  its  qnslities  aoove  described,  for  wry 
many  purposes,  out  I  have  not  gone  into  a  perfect  chemical  ana- 
lysis of  it,  although  I  would  be  happy  to  do  so  were  you  to 
wish  it. 

**  The  cake,  the  residue  in  the  press  after  the  operation,  is  a 
valuable  substance  and  may  be  apphcable  in  more  ways  than  one ; 
its  full  examination  and  applications,  however,  are  reserved  for 
vour  consideration,  but  its  examination,  so  for  as  I  have  gonet 
has  led  me  to  the  foUowing  results  in  100  parts  :— 

..    17.90 
..    11.24 


Oil  remaining  in  cake 
Saccharine  matter 


••«     ••• 


Other  vegetable  substances 
Mineral  salts 
Water... 


•••   •••    •••    •#• 


•■•    •••   ••• 


•■•    t««    ••• 


•••   ••• 


•••   ••• 


•••    ••• 


67.18 
4.96 
8.72 


100.00 
''As  many  substances  yielding  fat  oils  contain  essential  oils 
likewise,  1  may  suggest  as  an  instance  of  this  the  bitter 
almond.  I  deemed  it  necessary  to  make  an  examination  of  the 
cake  in  this  direction,  but  although  the  experiments  were  carried 
on  to  their  fullest  extent,  I  was  unsuccessful,  and  got  no  essential 
oil  from  it. 

**  The  great  value  of  oil  cakes  is  in  their  properties  of  feeding, 
the  present  value  of  best  linseed  cake  here  is,  for  American, 
£12  10s.  per  ton,  English  £12,  and  French  £11.  Rape  cake 
has  been  found  to  be  inferior  in  feeding  qualities,  and  its  price 
is  about  £7  per  ton. 

**  I  am  not  aware  that  physiologists  can  dedde,  from  ehemical 
data,  wher«n  the  difference  between  these  two  substances  in 
power  of  feeding  exists,  theor  chemical  composition  is  not  ao  dis- 
similar as  to  sug^t  speculation  in  this  direction.  The  element 
which  physioloffists  and  chemists  agree  in  conrideriog  one  of 
the  most  rital  importance  in  the  system  is  nitrogfen,  out  thia 
exists  in  linseed  and  rape  cakes  as  near  as  maybe  in  the  samo 
proportion,  and  hence,  although  a  good  deal  may  depend  upon 
this  element  in  the  feeding  process,  still  it  would  appear  that 
the  differenee  in  the  feeding  power  between  these  two  suhstancea 
does  not  depend  upon  thu  alone.  If  this  wcrs  the  case  and 
that  the  nitrogen  was  the  great  element,  the  cake  which  I  have 
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obtained  from  the  seeds  would  stand  pre>einineDt,  for  linseed 
and  rape  cake  contain  on  an  average  from  5  to  5§  per  cent,  of 
nitrntTen  whilst  it  jiclds  7i  per  cent. 


8a;r?estive 

and^ ... 

have  ascertained  that  the  sweet  taste  is  from  sugar,  a&d  I  hare 
likewise  estimated  the  amount,  as  mij  beseen  onjreferring  back 
to  the  partial  analysis  of  the  cake,  I  have  not,  however,  deter- 
mined or  even  etiOTinated  the  bitter.  Many  of  these  bitter 
principles  are  very  nutritious  and  likewise  many  are  the  reverse, 
nay  even  poisonous.  Should  no  deleterious  matters  exist  in  the 
cake,  froni  the  chemical  examination  I  have  nude,  I  am  able  to 
say  it  possesses  elements  which  place  it,  according  to  all  views 
in  physiology,  superior  in  feeding  power  to  the  finest  linseed 
cake.  Shoud,  however,  this  cake  be  found  deletcrioos  as  a 
feeder  its  value  as  a  manure  is  considerable,  and  from  the  amount 
of  nitrogen  it  contains,  comparing  it  with  Peruvian  Guano,  and 
allowing  10s.  per  ton  to  the  cake  for  the  more  favourable  condi- 
tion of  the  nitrogen  in  it  over  the  guano,  it  would  meet  a  ready 
tale  now  in  the  London  market  at  £6  per  ton. 

^  From  your  information  I  am  awore  that  the  seeds  which  I 
have  been  operating  upon  are  growing  without  cultivation,  and 
there  cannot  be  a  doubt  bat  that  the  yield  of  the  oil  would  be, 
to  a  very  great  extent,  increased  by  the  culture  of  the  plant, 
and  so  likewise  would  the  saccharine  principle,  whilst  the  cake 
would  be  slightlv  deteriorated  in  value  as  a  manure,  for  it  is  a 
rule,  as  far  as  I  have  observed,  in  moat  plants,  that  cultivation, 
whilst  developing  the  non-nitrogenous  substances,  if  it  does  not 
depress  the  mtrogenons,  at  least  in  no  way  assbts  in  increasing 
them. 

"  Should  you  deem  it  necessary  for  me  to  proceed  further 
with  the  investigation  of  the  seeds  upon  any  ot  the  properties 
to  which  I  have  called  attention,  I  will  be  happy  to  do  so." 

Mr.  Clarke  went  on  to  remark  that  thero  was  no  fear 
of  overstocking  the  market  with  oil,  even  if  the  quantity 
brought  in  were  double  or  ten  times  the  present  amount. 
Mr.  Clarke  also  produced  a  sample  of  the  antidote  cocoon 
nut  [FtviUea  seecuderei),  the  kernel  of  which,  he  said, 
when  prepared  like  coffee,  so  far  as  flavour  was  concerned, 
was  an  excellent  substitute  for  that  article.  It  was, 
however,  supposed  to  be  provocative  of  dropsy.  It  was, 
nevertheless,  used  by  the  negroes  in  sickness,  and  also  in 
lien  of  candles,  as  well  as  an  antidote  in  many  cases  of 
poison. 

Mr.  SheriflF  Mechi  spoke  in  reference  to  the  cake  of 
the  caator-oil  plant.  He  had  been  furnished  with  some 
of  it,  with  which  he  dressed  some  gro\*nng  crops  of  wheat. 
He  had  no  doubt  the  cake  of  the  castor-oil  plant  produced 
very  excellent  results  as  a  manure,  and  increased  the 
crop  very  considerably, 

Mr.  P.  L.  SiMUONDs  said  that  he  could  folly 
corroborate  the  observation  that  there  was  an  almost 
unlimited  demand  for  vegetable  oils  for  manufac- 
turing purposes.  It  was  but  on  Monday,  in  a  leader 
in  the  Mark  Lane  Ezprtu,  that  he  had  called  attention 
to  the  growing  wants  of  commerce  for  oil,  for  while*  our 
imports  of  animal  fats  were  almost  stationary,  the  sup- 

?ly  of  vegetable  oils  had  more  than  doubled  in  the  last 
6  years — a  strong  stimulus  having  been  given  to  im- 
portation by  the  abolition  of  the  duty  on  oil,  and  on  the 
manufacture  of  soap,  while  the  large  production  and 
consumption  of  Gomix)6ite  candles  led  to  an  extra  de- 
mand. Indeed,  oils  of  all  kinds  were  in  great  request ; 
whether  they  consisted  of  the  new  Cahoun  oil  (in- 
troduced into  notice  by  Mr.  Chief  Justice  Temple), 
the  castor  oil,  oil  of  Ben — ^nsed  chiefly,  he  believed, 
by  watchmaksrs— palm  oil,  or  any  other  of  the  nume- 
rous oils  with  which  the  tropics  abounded.  Much  as 
he  desired  to  stimulate  the  production  of  oil-cakes, 
whether  for  feeding  purposes  or  for  manures,  he  feared 
the  refuse,  after  expressing  the  oil  from  the  moringa, 
would  be  ver>'  limited ;  and  it  would  be  long  before  any 
appreciable  supply  could  be  obtained.  He  trusted  it  would 
be  the  means  of  bringing  the  locality  more  prominently 
into  notice  among  our  merchants  and  capitalists,  and 
obtaining  for  it  the  Government  recognition  and  esta- 
blishment as  a  colony.  This,  with  the  question  of 
labour   alluded  to  by  Mr.  Clarke,    as  the    essentials 


requisite  for  its  advancement    Among  the  vast  range  of 
products  incidentally  or  specifically  mentioned  by  Mr. 
Temple,  fibrous  materials  were  among  the  most  im- 
)^K>rtant.     At  a  lecture,  on  Monday  e\'ening,  he  (Mr. 
Simmonds)  had  gone  somewhat  elaborately  into  our 
increasing  demands  for  cotton  and  other  fibrous  gab- 
stances,  and  our  dependence  upon  the  United  States  for 
our  supply  of  cotton,  while  it  could  be  produced  in 
abundajioe  in  our  various  dependencies.     The  subject 
was  prominently  taken  up  yesterday  in  a  leader  in  the 
TSimei.    The  beautiful  specimens  of  cotton  and  fibre  pro- 
duced that  evening  showed  what  could  be  done  in  the 
neglected  district  of  Honduras.     Formerly,  our  West 
Indian  and  American  possessions,  British  Guiana,  Ja- 
maica, Barbadoes,  Bahama,  dice,  supplied  us  with  con- 
siderable quantities  of  cotton,  while  they  now  scarcely 
produced  any.    But  there  were  numerous  wild  plants 
of  the  Brounielia  and  Agave  and  other  tribes,  as  well  as 
the  palms,  fh)m  which  fibrous  material  for  many  useful 
purposes  could  be  obtained.    He  had  seen  that  da^  some 
indigenous  specimens  of  the  peng^n  or  bromeha,  and 
other  fibres  from  Honduras,  which  had  been  operated 
upon  by  a  new  patented  process,  by  Messrs.  Pye,  Bro- 
thers, of  Ipswich,  and  he  was  astonished  at  the  remark- 
able improvement  in  the  quality  and  the  high  com- 
mercial value  given  to  this  article.     The  main  difiicalty 
that  had  stood  in  the  way  of  the  utilising  many  of  those 
fibres,  was  cheap  machinery  for  preparing  them,  and  the 
getting  rid  of  the  various  and  gummy  matters  by  which 
they  were  surrounded,  without  injury  to  the  fibre.    This 
was  now  effected,  and  he  foresaw  great  benefits  to  the 
colonies  and  to  our  own  manufacturers'at  home  there- 
from. 

Mr.  Pye  said,  that  his  name  having  been  mentioned 
by  the  Honourable  Chief  Justice  in  his  paper  in  con- 
nection with  the  commercial  value  of  one  of  the 
fibres  exhibited  in  the  state  in  which  it  was  owd 
by  the  inhabitants  of  British  Honduras,  and  having 
been  also  aUnded  to  by  Mr.  Simmonds  with  refer- 
ence to  other  fibres,  the  produce  of  our  possession?, 
he  deemed  it  due  to  the  Society,  to  state  how  he 
had  been  able  to  give  such  a  decided  opinion  upon  the 
merits  of  the  fibre  in  question — the  **Fitabroumelia" 
or  silk  grass.  The  Chief  Justice  had  sent  to  him  a  speci- 
men of  this  fibre  to  test  its  commercial  and  spinning 
qualities,  and  he  (Mr.  Pye)  then  produced  it  in  a  state  fit 
for  manufacturing  purposes  generally.  On  the  authority 
of  practical  men,  he  could  confidently  assert  that  this 
fibre,  from  its  strength  and  quality,  might  be  rendered 
fit,  by  the  heckling  process,  for  the  finest  fabrics.  Inci- 
dentally he  would  remark  that  the  specimen  given  to  him 
contained,  by  accidental  contact  with^some  strong  ^mo— 
much  of  that  substance — a  matter  perfectly  foreign  to- 
the  plant  itself — thereby  increasing  the  difficulty  of  it^ 
purification  from  its  own  natural  gums.  This  combina- 
tion of  gummy  matters  was  a  sevei'e  test  of  the  efficacy 
of  his  (Mr.  Pye's)  process,  and  the  specimen  he  then  pro* 
duced  showed  how  perfectly  his  system  had  acted  in  pro- 
ducing a  pure  and  and  valuable  fibse.  Mr.  Sinimonds 
having  alluded  generally  to  the  fibrous  productions  of 
India,  both  eastand^west,  he  trusted  that  he  might  be  per- 
mitted to  mention  that  the  numerous  plantii  and  gn^* 
classed  commercially  as  hemps,  were  readily  and 
effectually  treated  by  his  process  (which  was  simple  and 
speedy  in  its  operation,  and  of  little  cost).  He  had  from 
them  produced  pure  and  valuable  fibres,  possessing  great 
strength,  and  capable  of  conversion  into  the  best  shipa 
cordage  and  canvas,  and  many  of  them  into  the  finest 
fabrics. 

Mr.  J.  B.  Sharp  said  that  he  could  confirm  all  that 
had  been  said  br  Mr.  I^e  and  Mr.  Simmonds ;  and  with 
regard  to  the  silk  grass,  to  which  especial  reference  had 
been  made,  and  which,  although  not  exclnsively  tne 
growth  of  Honduras — ^sinceit  was  produced  in  British 
Guiana — ^waa  not  of  general  growth  in  the  West  India 
I  colonies,  he  had  that  morning  submitted  some  of  the 
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fibre  to  dose  micro§copical  examination,  and  had  aaoer- 
tained,  as  might  have  been  expected,  that  each  fibre  con- 
dated  of  from  six  to  twelve,  or  more,  fine  filaments,  held 
together  by  a  gammy  matter,  capable  of  being  dissolved, 
'which  woiUd  bring  the  material  to  the  same  perfect  state  as 
two  of  the  specimens  he  hadlaid  upon  the  table.  These  had 
been  passed  over  the  combs  or  heckles  of  a  flax  mill,  and 
had  been  pronomioed,  by  the  most  experienced  flax- 
fliinnerB  of  the  North,  to  be  greatly  superior  to  Russian 
flax,  and  approaching  the  best  description  of  Belgian,  in 
capability  of  application  to  the  finest  textile  fabrics. 
These  two  specimens  were  of  altogether  different  plants 
from  the  silk  grass,  and  partook,  with  it,  of  the  valuable 
qualities  of  great  fineness  and  strength.  A  material 
point  to  be  conmdered  was  the  machinery  to  be  employed 
in  obtaining  these  fabrics ;  and  the  scarcity  and  cost  of 
labour  in  Uondoras  rendered  such  means  of  superseding 
manoal  labour  essential.  On  that  head  he  would 
observe,  that  the  plantain,  one  of  the  most  luxuriant 
plants  in  growth,  could  be  easily  prepared  by  one  ma- 
diioe;  whilst  the  silk  grass,  which  was  of  the  genus 
Broumdia,  together  with  the  i>enguin,  or  wildfire,  the 
aloe,  and  numerous  others,  required  a  machine  essentially 
^iferent  in  construction.  The  leaf  of  the  silk  grass  con- 
sisted of  two  different  structures,  the  upper  side  being  of 
a  soft  or  pulpy  character,  eaxy  or  removal;  and 
the  under  side  of  a  harder  or  more  ligneous 
character,  and  more  difficult  to  separate,  these  two 
external  bodies  holding  the  fibre  between  them. 
The  preparation  of  the  fibre  was,  however,  a  mere 
qnestion  of  mechanical  arrangement;  and  in  a  few 
weeks  he  would  be  able  to  show  the  hoo.  and  learned 
Chief  Justice  machines  adapted  to  all  those  purposes. 
Hr.  Sharp  then  stated  that  he  quite  concurred  in  the 
opinion  that  the  interests  of  the  colonies  had  not  met 
^th  that  support  from  the  home  authorities  to  which 
they  were  entitled ;  and  he  had  no  hesitation  in  stating, 
that  two  of  our  West  India  possessions,  the  Island  of 
Jamaica  and  the  colony  of  British  Guiana,  to  which  he 
would  add  Honduras,  were  capable  of  fumi^ing  these 
fihr^  in  their  various  kinds,  to  the  amount  of  three 
millions  sterling  per  annum.  He  had  been  severely  at- 
^^ed  for  advocating  the  cause  of  the  colonies  in 
preference  to  Russia  and  other  foreign  countries,  with 
'apect  to  supplies  of  fibrous  matter.  But  he  would 
plunly  avow,  that  he  was  sufficiently  an  Englishman, 
and  sufficiently  patriotic,  to  prefer  the  interest,  the 
welfare,  and  the  prosperity  of  our  colonial  possessions,  and 
of  oor  fellow-sabjects  engaged  there,  to  those  of  any 
foreign  country  whatsoever. 

Mr.  BouTLEDOB  said,  with  reference  to  the  machines 
jhich  were  exhibited  before  the  Society  on  the  28Ui 
November,  for  expressing  the  fibres  of  plants,  he  had  re- 
«eived  a  letter  from  Mr.  Burke,  of  Montserrat,  statins 
^t  both  the  large  and  the  small  machine  had  been  used 
^liere  with  the  most  satisfactory  results.  Samples  of  the 
fibres  so  manufactured  would,  on  a  future  occasion,  be 
abmitted  for  the  inspection  of  the  Society.  Machines 
Md  been  brought  out  to  test  the  matter  upon  a  proper 
wis,  and  witlun  a  month  from  that  time  20  or  more 
machines  would  go  out  to  India.  Thus  the  fibre  ques- 
tion would  very  soon  be  settled. 

Mr.  TuELAW^Y  Saunders  said,  there  were  two  points 
<iol.v  to  which  he  would  allude.  The  first  was  tiie  geo- 
graphical question,  and  the  second  was  the  administrative 
question.  With  regard  to  the  former,  he  thought  the 
delineator  of  the  map  exhibited  had  been  sufficiently 
inodest  in  fixing  the  boundarien  of  this  province  from 
the  Hondo  to  the  Sarstoon.  The  actual  frontier  must 
'onain  in  uncertainty  until  the  enterprise  of  some  parties 
Hwnld  carry  exploration  and  survey  into  the  interior,  so 
»«  to  determine  a  question  of  considerable  importance 
»here  every  inch  of  territory  was  of  the  productive  cha- 
racter they  had  heard  described.  With  reference  to  the 
Wministrative  question,  he  would  remark  that  it  could 
^er  be  expected  that  much  would  be  done  in  the  shape 


of  a^cultural  operations  in  these  colonies  until  the 
question  of  title  to  the  land  was  placed  upon  a  more 
satisfactory  basis.  The  goven^ment  proceeded  u^wn  no 
fixed  principle  in  matters  of  that  important  character. 
It  often  happened  that  in  the  first  instance  private  in- 
terests grew  up  until  they  became  of  sufficient  importance 
to  force  themselves  ui)on  the  attention  of  government, 
w^ho  met  the  demands  of  those  intei*est8  as  expediency 
suggested.  That  was  the  conclusion  to  which  he  came 
from  witnessing  the  operations  of  government  in  some  of 
our  growing  colonies.  He  thought  in  this  respect  they 
mi^ht  take  a  lesson  from  their  brethren  in  the 
United  States,  and  follow  their  example  with  regard 
to  the  occupation  of  new  territories.  Their  plan 
was  to  establish  a  government  office  for  the  allotment  of 
the  land  at  a  set  price.  Where  sufficient  attractions 
were  ofiered  settlera  would  speedily  follow.  With 
referenoe  to  the  complaint  they  had  heard  of  the  indo- 
lence and  indisposition  of  the  negroes  in  Jamaica  to  work, 
he  did  not  blame  them  for  it.  They  would  not  work 
unless  they  were  duly  paid,  and  there  was  not  sufficient 
inducement  in  the  wages  which  the  colonists  could  pay. 
It  was  not  60  much  a  place  for  capital  as  for  free  and 
independent  labour;  and  that  could  only  be  procured  by 
granting  a  secure  title  to  the  land. 

Mr.  G.  F.  Wilson,  F.R.S.,  said  that  he  hoped  this 
very  valuable  paper  would  lead  to  the  products  of  Hon- 
duras being  more  fuUy  explored  and  brought  into  com* 
meroe.  If  any  gentleman  was  incited  by  it  to  undertake 
the  manufacture  of  cahoun  oil,  he  need  be  under  no  fear 
of  glutting  the  English  market,  nor  that  the  supply  of 
all  that  class  of  butters  and  oils  was  not  keeping  pace 
with  the  constantly  increasing  demand,  and  there  would 
be  no  fear  of  any  quantity  of  cahoun  oil  not  meetinx 
with  a  ready  sale  at  the  price  of  the  finest  cocoa-nut  oil. 
The  moringa  seed,  better  known  as  the  oil  of  Ben,  whidi 
had  been  spoken  of,  had  long  been  used  in  small  quan- 
tities in  this  country,  and  was  a  valuable  bland  oil,  wilJi 
a  low  congealing  point.  Wlien  the  commercial  explora-* 
tion  takes  place  it  would  be  well  to  collect,  in  addition 
to  the  palm  and  the  other  known  butter  and  oil  seeds, 
all  other  seeds  which  on  being  burnt  would  show  any 
considerable  light-giving  properties.  In  all  tropical 
countries  where  he  had  had  the  means  of  collecting 
information,  there  were  found  many  varieties  of  tallow, 
butter,  and  oil-yielding  seeds,  some  of  which,  when  un- 
tried, would  appear  only  woody  and  hard,  but  which 
yielded  hard  tallows,  and  from  their  high  melting  points 
were  capable  of  being  substituted  for  even  the  hardest 
descriptions  of  animal  tallow.  Caster-oil  could  now  be 
used  in  ver}*  large  quantities  for  manufacturing  purposes, 
and  at  the  present  nigh  rate  of  oils  it  would  sell  readily 
at  above  £40  a  ton. 

Colonel  O'CoNNOB  said,  had  he  not  been  requested  to 
do  so,  he  should  not  have  taken  the  liberty  of  obtruding 
any  observations  of  his  own  in  confirmation  of  what  the 
learned  Chief  Justice  had  stated.  But  the  experience  of 
three  and  a-half  years*  residence  in  Honduras,  and  the 
havingtra veiled  through  a  considerable  portion  of  Central 
America,  added  to  some  experience  in  Africa,  enabled 
him  to  state  that  the  subjects  brought  forr^-ard  l>y  the 
learned  Chief  Justice  were  of  the  greatest  importance. 
The  Chief  Justice  had  thrown  light  upon  a  colony 
which  had  been  long  kept  in  the  shade;  and  it  was 
only  matter  of  astonishment  that  the  subject  had 
not  been  sooner  brought  forward.  He  considered 
they  were  greatly  indebted  to  the  Chief  Justice;  and 
looking  at  the  important  service  he  had  rendered  to  the 
colony  itself ,  he  (Colonel  O'Connor),  as  Governor  of  one 
of  her  2^jestv's  colonies,  hoped  he  would  receive  that 
reward  which  6e  so  richly  deserved. 

The  Chairman  said  his  duties  that  evening  were  light, 
being  rather  to  elicit  discussion  from  others  than  to  take 
part  m  it  himself.  He  had,  however,  one  pleasing  por- 
tion of  his  duty  still  to  perform,  that  of  inviting  the 
meeting  to  give  their  warmest  thanks  to  Mr.   Chief 
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Justice  Temple,  for  the  very  valuable  and  interesting 
paper  with  which  he  had  favoured  them  that  evening. 
All  must  be  greatly  indebted  to  that  gentleman  who, 
while  in  this  country  for  relaxation  from  his  arduous 
duties  as  Chief  Justice,  had  devoted  his  leisure  to  the 
making  known  the  value  and  importance  of  the  settle- 
ment about  which  he  (the  chairman)  was  sorry  to  say 
in  this  country  they  knew  very  little.  In  bringing  for- 
ward this  information,  and  showing  the  almost  un- 
toudied  field  for  capital  and  labour  which  existed  there, 
Hr.  Temple  was  not  only  benefiting  British  Honduras, 
but  British  commerce,  de  would  not  detain  the  meeting 
any  f\irther  than  formally  to  propose  the  vote  of  thanks 
for  the  paper  read  to  them  that  evening. 

A  vote  of  thanks  was  then  passed  to  Mr.  Chief  Justice 
Temple. 

The  Paper  was  illxistratcd  by  a  great  variety 
of  BpecimeiiB  of  the  products  of  Honduras,  among 
%^liich  were  several  varieties  of  cotton,  cahoun 
palm  nuts,  cahoun  oil,  and  candles  manufactured 
from  it,  the  ground  nut,  castor-oil  seeds,  the 
moringa  pods  and  seeds,  the  zericote  wood, 
snake  root,  <&c 

The  Secretary  announced  that  on  Wednesday 
next,  the  21st  inst.,  a  Paper  by  Mr.  £.  6.  Squier, 
**  On  the  proposed  Honduras  Interoceanic  Rail- 
way," would  be  read. 


DRYING  OILS. 

8ia, — Mr.  Binks's  method  of  treating  linaeed  oil,  aa  de» 
4Bcrihed  in  your  paper  of  the  5th  inst.,  will,  if  founded 
upon  a  correct  hasis,  conunend  itself  to  every  unprejudiced 
mind,  inasmuch  as  it  excludes  the  necessity  for  usmg  sul- 
phuric acid,  thus  supplying  a  remedy  for  a  great  evil, 
not  only  in  reference  to  painting  in  general,  but  also  as 
regards  the  artistic  world. 

By  means  of  the  injection  of  sulphuric  acid,  followed 
by  steam,  almost  all  such  oils,  good,  bad,  and  indifferent, 
hiave  been  mixed  together  by  almost  every  crusher  and 
large  consumer,  thereby  injuring  their  protective  property 
•and  deceiving  the  public  at  large. 

In  London,  where  the  external  stucco  is  so  universally 
painted,  the  difficulty  has  hitherto  been  to  account  for 
the  blackness  which  so  frequently  comes  upon  the  painted 
surfaces,  but  now  that  the  use  of  inferior  oils  saturated 
with  sulphuric  acid  has  been  brought  to  light,  the  mys- 
tery is  solved.    Of  course,  if  the  oxide  of  manganese  be 
rot  completely  separated  from  the  oil,  the  painted  sur- 
face may  still  acquire  colour,  viz.,  that  of  a  brick  red, 
which  would  be  almost  as  objectionable.     Perhaps  Mr. 
Binks  can  prevent  this,  but  as  white  lead  is  the  pigment 
which  forms  the  basis  of  most  colours,  it  is  equally  im- 
portant that  its  manufacture  should  also  be  attended  to, 
•as  there  is  only  one  variety  of  carbonate  of  lead  suitable 
for  paint,  i,e,,  carbonate  of  lead  devoid  of  constituent 
water.    This  variety  is  soluble  in  linseed  oil,  and  in  a 
manner  is  in  a  state  of  chemical  union  with  it.     The 
vaxleties  of  cai'bonate  of  lead  formed  from  precipitation 
always  contains  water  (constituent),  or  of  crystallisation 
incapable  of  entering  into  union  with  the  oil.  Hence  its 
want  of  durability ;  and  moreover,  from  its  transparency 
it  does  not  cover ;  the  consequence  is,  that  when  an  at- 
tempt is  made  to  wash  surfaces  painted  with  such  ma- 
terial, or  even  zinc  prepared  in  a  similar  way,  all  will 
come  away  with  the  dirt ;  the  oil  aleo,  if  reduced  by 
an  extia  dose  of  the  sulphuric  acid  to  ae  granular  a  state 
as  the  lead  or  zinc ;  but  should  the  oil  be  perfect,  then  it 
alone  is  left  to  protect  the  work,  but  deprived  of  its  uni- 
form appearance. 


Then,  although  it  is  notorious  that  all  paint  will  blister 
if  applied  to  new  plaster  or  unseasoned  wood,  yet  is  it 
not  probable  that  it  may  arise  from  the  agency  of  water 
contained  in  the  oil  or  pigment  mixed  with  it?  This  ap- 
pears to  be  more  narticularly  the  case  when  the  work  is 
made  to  dry  rapialy  by  the  addition  of  mineral  driers— 
the  surface  of  the  paint  gets  dry  and  water-proof,  pre- 
venting the  escape  of  watery  vapour.  My  only  anxiety 
is  to  obtain  an  article  to  stand  the  test  of  time. 

A  MEMBER. 


BROWN  LIME. 

Sir, — I  am  glad  to  see  my  views  confirmed  in  regard 
to  the  finding  of  a  boulder  li  ne  stone  in  the  Principality 
fit  for  hydraulic  works ;  but,  in  order  to  clear  up  aU 
doubt,  I  should  be  much  gratified  if  Mr.  Girdwood  would 
have  the  goodness  to  state,  whether  any  manufacturing 
process  be  required  in  making  up  the  Welsh  hydraulio 
mortar,  because,  if  so,  the  result  will  be  nothing. 

Should  edge  or  face  stones  be  required  to  grind  the 
burnt  limestone  to  powder,  a  lai^  capital  would  be  ren- 
dered necessary — the  rock  upon  which  we  always  split 
in  England. 

I  allude  to  this  point  more  particularly,  because  the 
hydraulic  limestone  of  Italy  is  slacked  and  brought  into 
fine  dry  powder  by  merely  sprinkling  the  burnt  limestone 
with  the  smallest  possible  quantity  of  water,  while  the 
mortar  made  from  such  lime  reouires  to,be  inundated  witg 
water  as  fast  as  each  course  is  laid.  *- 

I  have  also  received  a  communication  from  Sir  Wil- 
liam Curtis,  Bart.,  of  Caynham-court,  near  Ludlow, 
informing  me  that  the  Poughnill  limestone  quarries  on 
his  estate  will  afford  any  quantity  of  hydraulic  lime 
such  as  I  have  described. 

In  regard  to  the  rottenstone  mentioned  by  Mr.  Gird- 
wood, as  being  abundant  in  various  parts  of  the  Princi- 
pality, I  should  wish  he  had  found,  instead,  the  real 
tripoli,  that  formerly  came  to  us  from  the  coast  of  Bar- 
bary,  which  is  a  much  superior  article,  as  it  is  of  a  very 
light  buff  colour,  nearly  white,  and  the  grit  is  both  finer 
and  sharper. 

Tripoli  cannot  be  purchased  at  present  in  the  ordinary 
wa3' ;  the  very  dirty-looking  rottenstone  is  always  offered 
as  a  substitute ;  which  may  be,  moreover,  largely  adul- 
terated, whilethe  true  tripoli  cannot,  as  it  is  imported  in 
solid  native  lumps,  and  yet  so  soft  that  it  requires  no 
grinding. 

HENRY  W.  REVELEY. 

Farkttone,  I>onet. 

SNAKE  BITES. 

Sib,— Observing  that  some  considerable  attention  has 
recently  been  directed  by  your  Society  to  the  subject  of 
snake  bites  and  their  remedies,  I  would  introduce  to 
your  notice  that  singular  vegetable  phenomenon  the 
*'  snake  nut  "  of  Demerara,  which  is  the  product  of  a 
large  tree,  not  by  any  means  common  in  that  country, 
where  alone  it  is  to  be  found. 

The  pericarp  is  hard,  bivalvular,  nearly  round,  and 
about  an  inch  in  diameter,  and  contains  a  soft,  rather 
oily  kernel,  in  the  exact  similitude  of  a  coiled  snake, 
tapering  gradually  to  the  tail,  and  possessing,  when 
fVesh,  all  the  more  prominent  characteristics  of  the 
living  reptile  it  represents,  with  distinctly  formed  eyes 
and  mouth.  There  is  also  a  soft  pithy  substance  sur- 
rounding the  kernel  which  is  easilpr  detached. 

The  native  legend  connected  with  this  rather  ano- 
malous offspring  of  nature,  is  to  the  effect,  that  the 
kernels  of  these  nuts  are  but  the  counterpart  of  a  small 
and  venomous  species  of  snake,  which  frequents  the 
roots  of  the  tree  producing  them,  but  that  the  same 
kernels  broken  and  applied  to  any  wound  caused  by 
the  bite  of  these  reptiles,  act  as  an  antidote  to  the 
poison. 

The  description  of  the  nut  I  have  given  from  ocular 
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«lMervation  of  two  or  three  which  I  possess,  in  a  private 
collection  of  some  2,000  specimens  of  natiuul  products, 
and  the  legend  connected  with  it  I  had  hy  word  of 
month  from  a  kind  friend  long  resident  in  British 
Guiana,  who  ftimiahed  me  with  the  nuts  above  mentioned. 

The  animal  form  assumed  in  this  instance  by  a 
vegetable  fhiit  is  certainly  deserving  of  the  attention  of 
naturalists  and  botanists,  and  appears  to  point  to  some 
such  origin  as  that  attributed  by  Dr.  Hooker  to  the 
v^table  caterpillar  of  New  Zealand,  viz.,  the  germina- 
tion of  a  seed  in  the  body  of  an  animal  which  it  must 
have  destroyed,  and  whose  form  it  consequently  assumed. 

These  few  imperfect  remarks,  if  of  no  other  service. 

Bay  elicit  further  and  more  correct  information  from 

some  of  the  readers  of  your  Joiunal  on  so  interesting  a 

subject  as  the  snake  nut  of  Demerara. — I  am,  &c., 

T.  D.  ROCK. 
8,  Napier-temee,  WeUington-street,  Idington. 

POSTAL  DISTRICTS. 
Sib, — I  would  take  the  liberty  of  suggesting,  as  a  means 
of  more  readily  carrying  out  the  recent  postal  arrange- 
ments, that  the  initials  of  each  district  should  be  painted 
on  the  wall  under  the  name  of  the  street.  The  majority 
of  persons  will  not  take  the  trouble  of  informing  them- 
selves of  the  district  in  which  each  street  is  situated  if 
that  information  can  only  be  derived  from  circulars  or 
nape, — but  they  must  acquaint  themselves  with  the 
names  of  the  streets  in  order  to  carry  on  their  everyday 
transactions.  If,  then,  the  initials  of  the  districts  be 
placed  under  the  name  of  the  street,  people  will  learn  the 
street  and  the  district  at  the  same  time.  I  should  re- 
commend the  ordinary  stencil  plate  letters  cut  out,  with 
which  and  with  the  necessary  pot  of  white  or  black  paint 
and  a  brash,  the  gaslighters,  when  they  so  with  ladders 
in  a  morning  to  clean  their  lamps,  coula,  whether  they 
were  able  to  write  or  not,  mark  every  street,  at  a  veiy 
mall  cost.— I  am,  &c.,  R.  TEMPLE. 

Ju.  13,1857. 

FEMALE  EDUCATION. 
8», — The  Mayor  of  York,  in  his  address  to  the  Me- 
chanics* Institution  of  that  city,  in  speaking  of  the 
education  of  girls,  said,  that  not  only  the  lower  classes 
should  be  instructed  in  domestic  duties,  but  also  those  of 
Ihe  middle  ranks  of  life.  Indeed,  when  it  is  considered 
that  many  men  in  all  professions  have  but  very  limited 
means  at  the  commencement  of  their  career,  it  behoves 
their  wives  to  accommodate  themselves  so  as  to  make 
the  scanty  earnings  of  their  partners  go  as  far  as  possi- 
ble in  procuring  comforts,  consequently,  then,  their  wives 
should  themselves  be  sufficiently  instructed  to  direct  in- 
ferior servants  in  domestic  employments.  But  ac- 
quaintance with  such  matters  need  not  interfere  with  the 
attainment  of  accomplishments  and  the  higher  branches 
of  education ;  indeed,  the  contrary  has  generally  been 
foDzid  to  be  the  case.  A  proof  of  this  may  be  seen  in 
tiiie  Meehanieti*  Magawu,  No.  1613,  August  7, 1852,  which 
enters  into  many  useful  details. — I  am,  &c., 

M.  S.  BENTHAM. 
98,  WntOB-plMe. 


BsAUifONT  IxsTrruTioN. — On  Monday  evening,  Mr. 
P.  Xf.  Simmonds  delivered  an  excellent  and  instructive 
lecture  "  On  the  Progress  of  Science  in  the  Nineteenth 
Century,*' in  which  he  gave  an  interesting  resume  of 
the  most  important  modem  inventions  and  discoveries, 
and  the  benefits  they  liad  conferred  on  arts,  manu- 
factures, and  commerce,  and  in  promoting  civilization. 
The  lecture  was  illustrated  by  a  variety  of  specimens  of 
improved  mechanism,  and  examples  of  the  cheapening 
and  improvement  of  articles  of  common  use.  The  lecture 
gave  much  satisfaction  to  a  numerous  and  intelligent 
audience. 


f  0  Corrt8]|0n]rtnt8« 

Erratum. — In  last  number  of  the  JbumoZ,  p.  lU,  col.  1, 
Une  34,  for  **  mechanical,**  read  "  uunechanical." 


MEETINGS  FOR  THE  ENSUING. WEEK. 
Hox.  London  Institution,  7.    Dr.  Tjndall,  "  On  the  Nature  and 

Phenomena  of  Liffht.**  _ 

Chemical,  8.    Mr,  J.  B.  Lawea  and  Dr.  J.  H.  GUbert, "  On 

the  Composition  of  Wheat  Grain,  and  its  Products  at  the 

Hill,  with  Observations  on  Bread.'* 
Tuxs.  BoTBl  Institution,  3.  Prof.  Huxler  «  On  the  General  Nature 

of  Motion  and  Sensation  in  Linng  Bodies." 
Civil  Engineers,  8.    Renewed  Discussion  on  Mr.  Window  • 

paper  **  On  Submarine  Electric  Telegraphs.** 
Linnsean,  8. 
Pathological,  8. 

fiutistical,  8.    Mr.  W.  G.  Lumley, "  An  Aooount  of  a  Bank- 
ing Establishment  at  Belgium,  entitled  L*Union  du  CrMit 

de  Bruxelles.** 
Wkq.  Bojal  Soc.  Ut.,  4|. 

Society  of  Arts,  ».    Mr.  E.  G.  Souier,  "  On  the  propOMd 

Honduras  Interoceanic  Railway. 
Geological,  8.    Mr.  Prestwioh,  "  On  a  FoisUliftrons  Iron. 

sand  on  the  chalk  escarpment  <tf  the  North  Downs,"  and 

other  communications. 
THuna.  Rc^  Institution,  3.    Prof.  Tyndall  "  On  Sound.** 
Royal  Society  Club,  6. 
Kumismatio,  7. 
Antiquaries,  8. 

Royal  Institntion,  8|.    Prof.  Tyndall,  "  ObiennaUonB  on 

Gladera.*' 
London  Institution,  3.     Mr.  T.  A.  Malone, "  On  Esperi- 

mer  al  Physics,  chiefly  in  Relation  to  Chemistry.** 
Royal  Institntion,  3.    Prof.  Phillips  *'  On  the  Nature  and 

Origin  of  the  Rocky  Crust  of  the  Globe.** 
Royal  Botanic,  3|. 
Medical,  8. 


Fu. 
Bat. 


PATENT  LAW  AMENDMENT  ACT. 

APFUOATIONS  FOR  PATEKTS  AND  PBOTKCTION  ALU)WSD. 

[Frwn  Gazette^  January  9thy  1850.] 
Dated  20ik  November^  18M. 

2761.  Richard  Archibald  Brooman,:i6e,  Reet^street— A  method  0^ 
and  certain  varnishes  or  compositions  fbr  rendering  wood 
and  other  substances  uninflammable  and  flre-proof,  applica- 
ble also  to  the  indurating  of  calcareous  earths  and  stone,  and 
to  the  rendering  of  paper  and  fltbrics  damp-proof;  together 
with  apparatuses  for  maniiflictnring  such  camposiflons.  (A 
communication.) 

Dated  3rcf  December  1 18fi6. 

S866.  Thomas  Crabtree,  BalUkx,  Yorkshire— Improvements  in  eard- 
setting  machines,  and  in  certain  machinery  or  apparatua 
employed  in  the  construcUon  thereof,  which  apparatus  ia 
also  applicable  to  slndlar  purposes. 

Dated  171*  December ,  18B6. 

298S.  John  Smith.  Beywood,  Lancaster^Improvements  in  maehineiy 
ftir  pumpng. 

Dated  19th  December^  1866. 

2995.  Francis  Barber  Howell,  36,  High  Holbom— Improvements  In 
machinery  for  cutting  or  noaking  corks.  (A  communication.) 

2997.  William  Hartley,  Bradford,  Yorkshire  —  Improvements  in 
spinning  fhunes  for  spinning  wool,  hair,  alpaca,  cotton,  silk, 
flax,  or  any  other  fibrous  substances,  on  spools,  paper  tubes, 
or  any  kind  of  bobbins. 

2999.  GeoKge  Miller  Clarke,  Goldington,  Herts— Improvaaents  in 
the  manu&oture  of  moulded  candles. 

3001.  William  Knox  Wigrsip,  Lincoln's-inn  —  An  appaiatus  ftr 
igniting  luclflv  matches,  or  matrhps  tipped  with  phosphor- 
ous oriipiitlng  composition. 

3003.  Joho  Brown,  Liverpool— Improvements  in  the  construed  on  of 
shipi'  yards. 

3006.  Wanen  A.  Simonds,  Boston,  Massachusetts,  U.S.  — An  sou 

proved  life^preserving  float. 

Dated  l9tA  December^  1666. 

3007.  William  Rye  and  James  Simpson,  Oldham,  Lancashire— An 

improved  self«cting  willow  for  opening  cotton  and  other 
fibrous  materials. 

3009.  Charles  MassI,  13,  Greville-street,  Hatton-garden— Improve- 
ments in  apparatus  tot  mounting  cameras. 
DcMl  201*  December^  1866. 

3013.  Heniy  Batchelor,  Newport,  Monmouthshire  —  Certain  Im- 
provements in  steam  bcdlers. 

3016.  Thomas  White,  Sleafbrd,  Lincolnshircy— A  new  or  improved 
manufiicture  of  boots,  shoes,  and  other  ooverlaga  ftv  the 

feet. 

3019.  Charles  Cave  Wilkinson,  14,  Hennes-street,  PentonvUle** 
An  improvonentin  carving  forks. 

l>«fed22mfJE>ecrmAer,  1866.  ^      . 

3021.  Robert  Gibson,  Hull,  Yorkshix«-An  Improved  aeltaetfaig 
apparatus  fbr  signalling  on  railways. 

3023.  William  Janes  Payne,  119,  Waterloo-road,  Lambeth— Cer- 
tain improvements  in  casUng  and  finishing  oodu  fbr  genetal 
purposes. 
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9035.  Louis  Antoine  Lang,  Rue  de  Chaillot,  No.  64,  Pari*— A  new 

system  of  rotary  motion  for  all  kinds  of  rehicles. 

9026.  Elienexer  Thornton,  Huddersfleld— Improvements  in  Aimaoei. 

3028.  Thomas  Lyon  Thnrlow,  Bernard's-park,  Bnrrey—ImproTe- 
ments  in  reaping  machiJies. 

9029.  William  Henry  Stratton,  179,  Lambeth-waUc,  Lambeth— Im- 
proTements  In  the  fire-doors  of  furnaces. 

9090.  James  Redgate,  Edwin  Ellis,  and  John  Cropper,  Nottingham— 
ImprOTements  in  bobbin  net  or  twist  laoe  roachineij. 

3032,  George  Daris,  Clcrkenwell— An  improved  name  and  bntineis 
plate  for  the  oatsides  of  doors  and  windows. 

9038.  Edward  Stanford,  Charing  cross,  Westminster— An  improre- 
ment  in  the  mannCftcture  of  envelopes. 

9034.  William  Beckett  Johnson,  Altrincham,  Cheshire— Improve- 
ments in  steam  engines  and  In  apparatus  connected  therewith. 

3036.  William  Smith,  10,  Salisbury-street,  Adelphi— Certain  im- 
provements in  railway  rolling  stock.    (A  communication.) 

9036.  Frederic  Prince,  4,  TrafiUgar-square— Improvements  in  fire- 

arms. 

Dated  23nf  December*  1856. 

aOST.  Joseph  Sharp  Bailey,  Keighley,  Yorkshire— ImproTeme&ti  in 
machinery  for  combing  wool  and  other  fibrous  materials. 

9038.  William  Spenoe,  60,  Chancery-lane— Improrements  in  the 
manufacture  of  felt.    (A  oommunieation.) 

9(M.  James  Robertson  Dick,  Alnwick,  NorthnmberUndsliire— Im- 
provements in  window  sashes. 

9040.  WUliam  Edward  Newton,  66,  Chancery-lane— An  improred 
mode  of  manuflicturing  capsules  for  containing  medicines.  (A 
communication.) 

3041.  William   Edward   Newtoo,  66,  Chancery-lane— Certain  im- 

provements in  meters  for  water  and  other  liquids.  (A  com- 
munication.) 

3042.  John  Anderson,  Woolwich— Improved  means  of  protecting 

floating  batteries,  ships,  land  batteries,  martello  towers,  or 
other  constructions,  agabist  shot  or  shell,  or  other  projectilee. 

3043.  Williun  Farrer  Ecroyd  and  Jonathan  Heywood,  Marsden,  Lan- 

cashire, and  Ueorgc  Scarr,  Burnley,  Lancashire— Impcove- 

ments  in  looms  for  weaving. 
30M.  James  Lark,  5,  Bridge-foot,  Vauxhall-cross — Improvements  in 

kilns  for  burning  materials  iu  the  mannfltrture  of  lime  and 

cements. 
9045.  Julien  Louis  Ouillanme  Bailly,  King-square,  Middlesex— Im- 

provementsin  winding  up  or  maintuning  the  power  of  docks. 
3047.  Felix  Dehaynin,  Paris — Improvements  in  machinery  for  mould- 
ing and  pressing  artificial  fuel  and  plastic  substances,  and  for 

dnving  the  same  fh>m  Uie  moulds. 
9048.  George  Washington  Van  Abbott.  Croydon— An  improvement 

in  bank  notes,  which  is  also  applicable  to  share  certificates 

and  other  similar  documents. 
9010.  Alft«d  Heather,  Portsmouth— Improvements  in  fienry  boats. 

Dated  24M  December ^  1856. 
9QB0.  WlUiam  HacNaught,  Manchester— Certidn  improvements  in 
steam  engines. 

9061.  Benjamin  Ooodfellow,  Ilyde,  Cheshire — Improvements  in  the 

construction  of  steam  boilers. 

9062.  William  Macpherson,  Manchester— Certain  improrementi  in 

machinery  for  spinning  and  doubling  cotton  and  other  fibrous 
materials. 
90S3.  Giuseppe  Antonio  Giovanni  Kanl,  Sablonibre  Hotel,  Leicester, 
square — Improvements  In  toys  for  the  use  of  children. 

3064.  William  Taylor,  Nottingham— Improvements  in  producing  va- 

rious ornamental  efll^cts  upon  fobrics,  paper,  and  other  sur- 
faces. 

3065.  James  Samson  Barraclough,  Hallfiix,  Yorkshire — Improvements 

in  the  means,  machinery,  or  apparatus  used  for  grinding 
dye- wares. 
9068*  John  Elliott,  Sunderland— Improved  machinery  for  mannikc- 
turing  rivets,  bolts,  spikes,  and  other  similar  arUdes. 

Dated  26M  December^  1866. 

9061.  Jaoqnos  Hostein,  ain£,  Bordeaux,  France— An  improved  me- 
chanism for  stopping  railway  trains. 

3063.  Dsvid  Macdonald,  Glasgow — Improvements  in  washing,  bleach- 
ing, cleansing,  and  preparing  textile  fiibrios  and  materials. 

3063.  William  Smith,  85,  Margaret-street,  Cavendish-square,  and 
D(»aldBethune,  Cambridge-terrace,  Hyde-park — Consnming 
or  prevenUng  smoke  in  chlmnles  and  furnaces. 

3066*  WUUam  Irlam,  Gibraltar  Iron  Works,  Newton  Heath,  Man. 
Chester — Improvements  in  the  construction  of  railwi^  turn- 
tables and  weighing  cranes. 

3066.  Sidney  Newboivh,  Islington,  and  Charles  Stdnhart,  Great 

Aile  street,  London->-Improvements  in  keys  and  certain 
means  for  preventing  the  picking  of  locks.  (A  oonununlca- 
tion.) 

3067.  Frederick  Campin,  166,  Strand— The  manoActare  of  a  certain 

textile  fabric,  which  the  inventor  terms  *'  tissu  buflle."*— <A 
communication. ) 

3068.  John  Clay,  Birmingham— \  new  or  improved  portable  printing 

or  impressing  Instrument. 

3060.  John  Holntyre,  Newcastle-upon-Tyne— A  safety-soondlng  ap- 
paratus or  alarum  for  sailing  ships  and  steam  vessels. 

3070.  Henry  Horace  Goodman,  1,  Rue  Orange  Batelierc,  Paria— Im- 

Srovements  in  the  coiurtruction  of  locks.  ( AcommonioaUon.) 
Lliam  Lawrenoe  Mitohell,  34,  Albert*terraee,  London-road, 
Soathwark — Improvements  in  railway  switch  and  dgnii  ap- 
paratus. 
90T1.  George  Heppell,  Uttoxeter.  Staffordshire— An  Improved  me- 
thod of  prodndng  signals  in  railway  uaina  by  means  of  air. 


3073. 
3074. 

3075. 

3077. 
3078. 
3079. 
3080. 

3081. 
3082. 
3083. 

3084. 
3085. 

3087. 

3088. 

3080. 
3090. 

3092. 

3094. 

3096. 
3098. 

3100. 

3102. 
3104. 

3106. 


William  Clarke  Deeley,  3,  Devonshire-terraoe,  WestbonnM- 
terrace,  Hyde-park — Improvements  in  reducing  copper  oxee. 
(A  commnnieation.) 

William  Clark,  63,  Cnanoeiy-lene— ImproveoMBts  in  air  and 
waterproof  coatings,  and  in  their  application.  (A  commnni- 
eation.) 

Dated  Vfth  December,  1886. 

Richard  Reeves  Cox,  Fareham,  Hants — Improviements  in  the 
mannflictnre  of  artificial  Aael,  and  in  machintiy  for  that  puw 
pose. 

WlUiam  Edward  Newton,  66,  Chanoerr-Iane— Improvements 
in  sewing  machines.    (A  communication.) 

Thomas  Shaw,  Ilkeston,  Derbysliire—Improvementainftmaflev 
or  fireplaces. 

James  Petrie  and  William  Me  Naught,  Rochdale— Im^ove- 
ments  in  steam-engines. 

Thomas  Wilki  Lord,  Leeds— An  improved  mode  of  dxying 
flax,  tow,  hemp,  silk,  cotton,  and  othia  yarn,  in  the  prooeif 
of  dressing,  warping,  sixeing,  beaming,  andprepsu-ing  yam  for 
weaving. 

William  Swain,  Birmingham— Improvements  in  heating  and 
ventilating. 

Ge<nge  Ritchie,  Ponsonby-itreet,  Middlesex— Improvementa  in 
the  manulkcture  of  beds  and  mattresses. 

John  Cheesman  Wagstaff,  Cannon-street,  L(»idon— Improve- 
ments in  the  mannftcture  of  foiled  cloth.  (Partly  a  com- 
munication.) 

Isaac  Atkin  and  Mannadoke  Miller,  Nottingham— Improve- 
ments in  folding  lace,  paper,  and  other  flhbrics. 

Joseph  Morel,  Gap,  Franoe— Improvements  in  castors  for  fitting 
under  the  foot  of  tables,  seats,  and  other  similar  pieces  of 
household  goods. 

Dated  29IA  December,  1856. 

Horace  Vaughn,  Providence,  Rhode  Island,  U.S. — ^An  im- 
proved method  of  liardening  and  tempering  steel,  and  of 
hardening  cast  and  wrought  Iron. 

Joseph  Henry  George  M^lis,  45,  Essez.etreet,  Strand— Ink- 
provements  in  pumps  and  valves  used  therewith.  (A  com- 
munication.) 

Timothy  Alden,  New  York,  U.S.— Setting  and  distributing 
printing  types. 

John  James  Speed,  Jun.,  and  John  Ayleeworth  Bailey,  New 
York,  U.S. — Improvements  in  the  manufootnre  of  seaatileae 
pipes  and  tubes. 

Dated  301*  December,  1856. 

Jean  Louis  CelesUn  Le  Francois  de  GrainvUle,  39,  Roe  d* 
TEchiquier,  Paris— Certain  improvements  in  heating  appa- 
ratus. 

Richard  Archibald  Brooman,  166,  Fleet-street  •  Improvcmenta 
in  the  construction  of  portable  houses  and  other  bnJMinyu 
(A  oommunieation.) 

Richard  Archibald  Broonan,  166,  Floet*«treet— An  improTO- 
ment  in  sawing  machinery.    (A  communication.) 

George  Alfoed  Shaw,  Dartmouth-row,  Blackheath— An  Im- 
proved machine  for  thrashing  and  cleansing  com  or  gnJn. 
(A  communication.) 

Daied  31«/  Decembet ,  1856. 

Jean  Omer  Henry,  39,  Rue  de  TEchtquier,  Paris— CertiUn  im- 
provements in  the  production  of  embossed  surfoces  on  wood. 

William  Br»^,  Folkstone — Improvements  in  traction  enginea. 

Alexander  Robert  Terry,  45,  Bedford-row — Improvements  in 
machinery  for  cutting  sugar  and  other  substances. 

William  Charles  Mann  and  Frederick  Jolm  Ingram,  East  Pa- 
rade, Leeds— An  improved  mode  of  embossing  cloth  or  other 
flibrics. 


WEEKLY  LIST  OF  PATENTS  SEALED. 


Jtmuary  9AI. 

1626.  Moss  Defrics. 

1631.  John  Marsh  and  John  Catt. 

1633.  Samuel  Hardacre. 

1639.  John  Westwood. 

1643.  Edward  Henry  Cradock 
Monckton. 

1646.  Thomas  Madely  Hartwell, 
James  William  Gladwin, 
and  Henry  Gladwin. 

16S7.  Wlllism  WiUiams. 

1697.  John  Hamiltoo. 

3165.  GeorgeTomllnsonBousfldd. 

2293.  John  Daugiish. 


2359.  Peter  Ward. 
2365.  James  Atkinson  Longridge 
and  Thomas  Richardson. 
William  Johnson. 
William   Clay  and  Jodah 
Harris. 
2493.  John  Dearman   Dnnnlcltf 
and  Walter  Dexter. 
William  Edward  WUey. 
James  Fernihough  and  Ro» 
bert  Farrow. 
3664.  William    Henry   BalmaJn 
and  Thomas  Colby. 


2376. 
2463. 


2595. 
2597. 


PATK9TS  ON  WHICH  THS  THIRD  YeAB'S  STASIF  DcTT  HAS  BEEN  PAID. 


JanHttry  htk, 
224.  BeiOaminO'NcaleStratAird. 
962.  Andrew  White  Gibson. 

January  ^tJk. 

47.  Richard  Albert  TUghman. 
70.  Mated  VeUllart. 

101.  George  Fergusson  Wilson. 

102.  George  Fergnsson  WUson. 

January  Ttk. 
99.  Anthony  Bembard  Baron 
VonRathen. 

48.  Richard  Husband. 

January  nth. 
45.  Bei\jamin  Burielgh. 


January  9tk» 
56.  Rev.     William     Renwlck 

Bowditch. 
60.  Adolphe  Drevelle. 
67.  Felix  Licvcn  Banwens. 
109.  Henry  Holland. 
212.  Jodaik  Latimer  Clark. 
325.  BeiOamiaHombuekleHioe, 
Anthony  John  MundcUa, 
and  Luke  Barton. 
365.  BeqIamiaHombucklenfaMi, 
Anthour  John  Muadella, 
and  William  Onloiu 
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FRIDAY,  JANUARY  2%,  1857. 


OOITVERSAZIONL 

The  Oounca  have  arranged  for  two  Conver- 
«^oni  for  the  Members  of  the  Society  and  their 
Mends,  the  first  to  take  place  on  Saturday,  the 
2l8t  of  February,  to  which  ladies  will  be  invited; 
Ae  second  on  Wednesday,  the  6th  of  May,  to 
which  gentlemen  only  will  be  invited. 


Parliamentaiy  Toies,  roecimens  of  Art  and  Scieooe, 
ihotild  be  rendered,  as  far  as  may  be  practicable,  useM 
to,  and  brought  into  connexion  with,  the  Local  Institu- 
tions promoting  Art  and  Science  throughout  the  United 
Kingdom,  especially  the  Mechanics'  and  Literary  Insti- 
tutions in  Union  with  the  Society. 

"  For  the  purpose  of  discussing  and  organising  tho 
measures  by  which  this  resolution  may  be  carried  into 
effect,  the  Council  propose  to  hold,  on  certain  fixed  days, 
a  series  of  Extraorainary  Meetings,  during  the  ensuing 
Fkrliamentary  Session,  to  which  they  will  invite  the 
Members  representing  the  Institutions  in  Union  with 
the  Society. 


NINTH  ANNUAL  EXHIBITION  OF 
INVENTIONS. 

The  Council  have  fixed  Monday,  the  2Srd  of 
Hardi  next,  for  the  opening  of  the  Ninth 
Annual  Exhibition  of  Eecent  Inventions. 

Persons  intending  to  contribute  to  the  Exhi- 
bition should  communicate  with  the  Secretary 
forthwith,  stating — 

1.  The  title  of  the  invention. 

2.  Whether  the  article  will  ht  a  specimen, 
model,  or  drawing. 

Articles  for  exhibition  murt  %«  forwarded  to 
«ie  House  of  the  Society,  carrieige  paid.  The 
•wjrs  for  receiving  articles  are,  Thursday,  the 
5th,  Friday,  the  6th,  and  Saturday,  the  7th  of 
March. 

All  articles  should  be  accompanied  with  a 
fihort  description  of  the  invention,  for  the  Cata- 
logue, with  a  wood-block  (when  possible),  and  a 
reference  to  any  publication  where  a  fuller  ac- 
^unt  may  be  found. 


HpNOBART  LOCAL  SECBETARY. 

The  foUowing  gentleman  has  been  appointed 
Honorary  Local  Secretary  for  Bedford : — 

Dr.  Herbert  Barker. 


COUNCIL. 

Notice  has  been  given  tbat  the  following 
Resolutions  will  be  submitted  for  the  considera- 
Hon  of  the  Council,  on  the  4th  of  February  next, 
and  it  has  been  ordered  that  the  Council  be 
specially  summoned  for  that  day,  at  6  p  jn. 

"The  Council  are  of  opinion  that  the  time  has 
arrived  when,  in  order  to  give  just  facilities,  throughout 
the  United  Kingdom,  for  acquiring  knowledge  in  Art 
azkl  Sdeoce,  it  is  expedient  that  the  National  Huseums 
■Ituate  in  the  metropolis  and  elsewhere,  such  as  the 
l^ational  Gallery,  the  British  Museum,  the  Museum  of 
Ornamental  Art,  the  Museum  of  Practical  Geology,  and 
the  puhlic  Museums  in  Ireland  and  Scotland,  &c,  which 
have  already   acquired,  or  may  hereafter  acquire,  by 


EDUCATIONAL  MUSEUM, 

Undbb  the  Gha&ob  of  the  Lords  of  the  Committsk 
OF  pRivy  Council  on  Education,  Cbomwell-boad, 
South  Kensington. 

1.  To  aid  all  classes  of  the  public  in  canying  out  the 
woric  of  National  Education,  and  especially  those  en- 
gaged in  teaching,  the  Lords  of  the  Committee  on  Educa- 
tion have  arranged  to  establish  at  the  new  buildings  at 
South  Kensington,  a  museum,  which  will  exhibit  under  a 
proper  classification  all  important  books,  dingrams,  illus- 
rations  and  apparatus  connected  with  education,  already 
in  use  or  which  may  be  published  from  time  to  time, 
either  at  home  or  abroad. 

2.  It  is  proposed  that  the  museum  shall  be  opened  io 
the  public  next  spring.  The  public  will  be  admitted 
free  to  the  museum  as  a  public  exhibition  on  certain  days 
of  the  week ;  and  on  other  days,  which  will  be  reserved 
for  students,  opportunity  will  be  given  to  examine  and 
consult  the  objeoto. 

8.  The  objects  exhibited  at  St.  Martin*s-hall  in  1854, 
which  were  presented  to  the  Society  of  Aits,  and  by  that 
Society  given  to  the  Education  B<Mud,  in  order  to  found 
a  museum,  will  form  part  of  the  Educational  Museum. 
The  producers  of  apparatus,  books,  diagrams,  maps,  &c., 
used  in  teaching  will  have  the  privilege— subj^  to 
certain  regulations— of  placing  their  publications  and 
productions  in  ihe  museum,  and  thus  making  them 
known  to  the  public.  A  catalo^ewill  be  prepared  which 
will  contain  the  price  lists  which  exhibitors  may  furnish 
for  insertion. 

4.  The  books  and  objects  will  be  grouped  under  the 
following  divisions: — 1.  School  buildings  and  fittings, 
forms,  desks,  slates,  plans,  models,  &c.  2.  Greneral  e<m- 
cation,  including  a,  Beading;  6,  Writing;  c,  Grammar; 
d.  Arithmetic ;  «,  Mathematics ;  /,  Foreign  Languages ; 
y,  Histories.  3.  Drawing  and  the  Fine  Arts ;  4.  Music'; 
5,  Household  Economy ;  6.  Geography  and  Astronomy; 
7.  Natural  History;  8.  Chemistry;  9.  Physics;  10.  Afo- 
chanics;  11.  Apparatus  for  Teaching  the  Blind  and  the 
Deaf  and  Dumb. 

5.  In  organising  the  museum,  the  Committee  on  Edu- 
cation hope  to  have  the  co-operation  of  all  who  are  in- 
terested in  the  object. 

Books,  diagrams,  maps,  apparatus,  &c.,  intended  for 
the  museum,  may  be  addressed  to  the  Secretaiy  of  tiie 
Department  of  Science  and  Art,  CromweU-road,  South 
Kensington,  care;  of  Mr. ,  Richard  Thompson,  Super- 
intendantof  the  museum. 

Jan.  issr. 


SEVENTH  ORDINARY  MEETING. 

Wednssdat,  Jan.  21,  1857. 

The  Seventh  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  T^as  held  on  Wed- 
nesday, the  2l8t  inst,  T.  M.  Weguelin,  Esq., 
Governor  of  the  Bank  of  England,  in  the  chair. 
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The  following  Candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 


Arbathnot,  C.  T. 
Anchmuty-Glovcr,  Edwd. 
Ck)ode,  John. 
Graham,  Thomas,  D.C.L., 

F.R.8. 
Pearce,  Dr.  Ebenezer  John. 


Bankipg,  George  Edgar. 
Bawson,  W.  B.,  jnn. 
Thomas,  Jamea. 
Trehomiais,  Frederick  Ro- 

bieu  de  la. 
Wrigley,  Rev.  Alfred. 


The  following  Institutions  have  been  taken 
into  Union  since  the  last  announcement : — 

480.  Weymouth,  Literaiy  and  Scientific  Institution. 

481.  Dundee,  Watt  Institution. 

The  following   School  has  been  taken    into 
Union  since  the  hist  announcement  :— 
HoUand  House  (BUckheath)  School. 

The  Paper  read  was : — 

ON  CENTRAL  AMERICA,  AND  THE  PROPOSED 
HONDURAS  INTER-OCEANIC  RAILWAY. 

Bt  E.  G.  Squieb. 

I  wish  to  caU  your  attention  tiiis  evening  to  a  portion 
of  the  American  continent  which  has  lately  attracted 
no  small  share  of  public  notice,  and  which,  from  its 
Ideographical  position,  has  a  commercial  and  political 
importance  second  probably  to  no  equal  portion  of  the 
earth's  surface.  "  If,"  asks  M.  Michel  Chevalier, 
'*  setting  aside,  for  a  moment,  the  relative  position  of 
the  leading  nations  of  the  present  time,  we  stand  before 
a  chMt  of  the  earth,  and,  considering  civilisation  as  yet 
to  begin,  inquire  of  ourselves  where  we  ouffht  to  place 
the  capital  of  the  world — the  dty  in  which  the  Am- 
j^ctyons  of  a  universal  confederacy  should  meet 
in  council — what  spot  would  suggest  itself  as  pre- 
senting the  highest  claims  to  the  general  suffrage?*' 
Perhaps  no  one  acquainted  with  my  antecedents,  and  the 
somewhat  special  nature  of  my  studies,  would  be  sur- 
prised if  I  were  to  put  in  no  timid  plea  in  behalf  of 
Central  America,  as  best  fitted,  in  respect  of  geographical 
position,  in  the  extent,  value,  and  variety  of  its  natural 
resources,  and  best  entitled,  in  respect  of  the  magnificence 
of  its  soeneiy  and  the  beauty  of  its  skies,  to  be  uie  chosen 
spot  whence  the  navies  of  the  world  should  radiate,  and 
where  the  city  of  universal  brotherhood  should  be 
founded. 

Certainly,  in  respect  of  geographical  position,  it  almoet 
realises  the  ancient  idea  of  the  centre  of  the  world.  Not 
only  does  it  connect  the  two  grand  divisions  of  the 
American  continent,  the  northern  with  the  southern 
hemispheres,  but  its  ports  open  to  Europe  and  Africa  on 
the  east,  and  to  Polynesia,  Asia,  and  Australia  on  the 
west.  Here,  too,  the  continent  shrinks  to  its  narrowest 
limits ;  and,  standing  upon  some  high  peak  of  the  Cor- 
dilleras, the  adventurous  traveller,  with  the  sky  of 
eternal  summer  above,  and  the  exuberance  of  an 
unfading,  tropical  vegetation  around  him,  may  look 
down  upon  the  restless  Atlantic — ^the  great  hiffhway  of 
oommeroe — on  one  hand,  and  upon  the  broad  Pacific, 
rolling  its  unbroken  waves  over  half  the  globe,  on  tihe 
other. 

Glancing  at  the  map,  we  find,  at  the  isthmus  of  Te* 
huantepec,  on  the  north-west,  the  Gulf  of  Mexico 
approaching  to  within  200  miles  of  the  Pacific  Ocean,  the 
waters  of  the  river  Coatzacoalcos,  which  flows  into  the 
former,  almost  interlocking  wiUi  those  of  the  Chicapa, 
flowing  into  the  latter.  Below  this  point  the  continent 
widens,  embracing  the  hich  table-lands  of  Ghiatemala 
on  the  west,  and  the  broad  plains  of  Tobasoo,  Chiapas, 
and  Yucatan  upon  the  north  and  east.  The  Bay  of 
Honduras,  however,  closes  around  this  section  on  the 
floafh-east,  and  again  narrows  the  continent  within 
160  miles.    The  country  intervening  between  this  bay 


and  the  Pacific,  comprised  within  the  State  or  Republi® 
of  Honduras,  is  traversed  by  a  grand  transverse  valley* 
running  due  north  and  south,  through  which  the  large 
river  Ulua  finds  its  way  into  the  Atlantic,  and  the 
smaller  river  Goascoran  flows  into  the  Bay  of  Fonseca,  on 
the  Pacific.  It  is  precisely  this  great  physical  feature 
which  afibrds  the  means  of  here  constructing  a  railway, 
extending  from  sea  to  sea,  to  the  advantages  and  value 
of  which  I  shall  soon  beg  to  call  your  attention. 

Passing  this  point,  which  I  shall  distinguish  as  the 
Isthmus  of  Honduras,  still  lower  down,  we  reach  the 
great  transverse  basin  of  the  Nicaraguan  lakes,  supposed 
to  constitute  one  of  the  best  lines  on  which  to  construct 
an  inter-oceanic  canal,  and  to  which,  also,  I  shall  have 
occasion  again  to  refer.  Below  the  Nicaraguan  basin,  we 
find  the  well-known  narrow  Isdimus  of  Panama  or 
Darien,  over  which  the  tide  of  emigration  has  twice 
poured  its  floods^once  upon  Peru,  and  again  upon  the 
glittering  shores  ^f  California. 

The  points  which  I  have  indicated,  where  the  conti- 
nent is  most  contracted  in  width,  it  is  also  worthy  of 
remark,  are  coincident  with  those  where  the  great 
mountain  chain  of  the  Cordilleras — the  back-bone  of  the 
continent — is  either  greatly  depressed,  or  entirely  inter- 
rupted ;  thus  affording  greater  or  less  facilitieb  lor  those 
ways  of  communication  between  the  oceans,  which  have 
become  among  ihe  desiderata  of  modem  times. 

Nor  are  the  topographical  characteristics  of  Cential 
America  less  remarkable  than  its  geographical  features. 
In  its  i^ysical  aspect  and  configuration  of  surface,  it  is 
an  epitome  of  all  other  countries  and  climates  of  the 
globe.  Hiffh  mountain  ranges,  isolated  volcanic  posl^t 
elevated  table-lands,  deep  valleys,  broad  and  fertile 
plains,  and  extensive  alluvions,  are  here  found  grouped 
together,  relieved  by  large  and  beautiful  lakes  and 
majestic  rivers,  the  whole  teeming  with  animal  and 
vegetable  life,  and  possessing  every  variety  of  dimatOy 
from  torrid  heats  to  the  cool  and  bracing  temperature  of 
eternal  spring. 

But  time  would  fail  me  in  attempting  to  indicaie 
to  you  the  physical  peculiarities  of  the  country  as  con- 
nected with  its  climate,  and  as  influencing  the  variety 
and  "^ue  of  its  productions,  and  the  probable  fhture 
character  of  its  population.  I  hasten,  therefore,  to  the 
consideration  of  the  question  of  interoceanic  communi- 
cations through  Central  America,  as  being  that  which 
gives  to  this  portion  of  the  continent  its  present  principal 
importance  in  the  eves  of  the  commercial  and  maritime 
nations  of  the  world,  and  to  which  its  latent  elements  of 
greatness  are  regarded  only  as  secondaiy. 

From  the  period  of  the  discovery  of  America  in  the 
15th  century,  when  Balboa  crossing  its  narrowest  isthmus 
at  Darien,  ru^ed,  buckler  and  evoid  in  hand,  into  the 
waters  of  the  South  Sea,  and  claimed  its  almost  limitless 
shores  for  the  crown  of  Castile  and  Leon,  to  the  present 
hour,  that  country  has  been  regarded  with  a  constancy 
increasing  interest,  which  tlie  requirements  of  commerce, 
the  lecent  acquisitions  of  the  United  States  in  the  Pacific, 
and  the  discovery  of  gold  in  California  and  Australia, 
have  not  only  augmented,  but  turned  to  a  practical  di- 
rection. 

Columbus,  not  yet  comprehending  the  importance  of 
his  own  discoveries,  coasted  along  its  eastern  shores  trcnn 
Honduras,  where  he  first  planted  his  foot  on  the  conti- 
nent, as  far  southward  as  the  mouth  of  the  Orinoco,  in 
anxious  hope  and  impatient  endeavour  to  discover  a 
passage  through  which  the  treasures  of  the  East  might 
be  poured  into  the  lap  of  Spain.  The  same  rich  prue, 
augmented  in  value  by  the  lapse  of  time  and  the  progress 
of  discovenr,  is  still  ofiered  to  the  enterprise  of  the 
world.  Asia,  with  its  vast  populations  and  inmssing 
wants,  furnishes  a  market  worthy  of  the  competition  of 
nations.  New  and  growing  states  have  sprung  into  a 
vigorous  existence  on  the  Pacific  Coast  of  America, 
which  are  destined,  in  the  course  of  time,  to  reaeh  a 
pitch  of  greatness  equalling  that  of  the  proudest  nations 
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of  Europe.  The  Aastxulian  and  Polynesian  Islands 
have  already  risen  into  importance,  and  now  enter  largely 
into  the  commercial  and  political  calculations  of  the 
maritime  world.  A  new  empire  is  planting  deep  its 
foundations  on  the  coast  of  New  Holland,  and  it  re- 
quires no  great  degree  of  prescience  to  predict  that, 
sooner  or  later,  it  must  take  high  rank  among  inde- 
pendent nations.  In  short,  the  great  tides  of  civilisation, 
lor  three  centuries  moving  majestically  eastward  to  India, 
and  westward  to  the  New  World,  now  meet  in  the  waters 
of  the  Pacific;  they  have  encircled  the  globe,  and  the 
*•  short  and  easy  passage  to  the  Indies,"  which  Columbus 
and  Cortez,  and  Cabot  and  Yespucius,  and  Baleigh  and 
Venazzano,  sought  in  vain,  from  Hudson's  river  south- 
ward to  Cape  Horn,  and  northward  to  the  yet  impenetrable 
fields  of  Arctic  ice,  from  a  leading  desideratum  has  be- 
come the  ^preat  necessity  of  the  age. 

Deeply  impressed  with  the  importance  of  such  a  com- 
munication, the  great  Charles,  writing  from  Valladolid 
in  1623,  enjoined  upon  Cortez  to  seek  diligently  for  "  el 
mereio  del  e$treeho,"  the  secret  of  the  strait  which  would 
shorten,  as  was  then  supposed,  by  two-thirds,  the  voyage 
from  Cadiz  to  the  "land  of  spices,"  and  the  shores  of 
Cathay.  In  reply  to  this  behest,  the  Mexican  conqueror 
laments  the  failure  of  his  search,  but  consoles  himself 
with  the  hope  that  he  will  yet  be  able  to  achieve  that 
grand  discovery,  which,  he  adds,  "  would  make  the  King 
of  Spain  master  of  so  many  idngdoms  that  he  might 
consider  himself  lord  of  the  world." 

Geographical  research,  however,  early  demonstrated 
that  to  this  "  short  and  easy  passage  "  the  American  con- 
tinent presents  an  unbroken  barrier.  From  that  period 
the  daring  of  man  began  to  contemplate  the  Titanic  en- 
terprise of  cutting  through  the  continent,  and  opening 
an  artificial  water  communication  between  the  two  oceans. 

The  kings  of  Spain,  ruling  over  dominions  equalling 
in  extent  the  proudest  empires  of  antiquity,  and  supported 
by  a  people  roused  to  the  highest  pitch  of  daring  and  of 
enterprise,  looked  with  impatience  upon  the  barrier  which 
interposed  between  their  ambitions  and  those  oriental 
kingdoms  which  their  fancies  had  surrounded  with  ex- 
aggerated splendours  and  invested  with  unbounded  wealth. 
To  overcome  this  obstacle  became  at  once  a  leading  ob- 
ject of  imperial  zeal.  The  bravest  and  best  of  their  sub- 
jecta,  knowing  well  the  rich  rewards  which  success  in 
this  respect  would  be  sure  to  secure,  devoted  to  it  all  the 
intelligence  and  energy  of  the  period.  They  traversed 
the  continent  and  investigated  its  recesses,  as  eagerly  and 
as  thoroughly  as  their  predecessors  on  the  sea  had 
scrutinised  every  river,  and  inlet,  and  bay,  in  their  un- 
availing search  for  the  '*  short  and  easy  passage  to  the 
lndi»5.*'  Could  we  expose  to  light  the  treasui^es  of  the 
Spanish  archives,  that  mine  of  early  American  history, 
we  would  find  abundant  evidences  that  not  a  single 
point  which  modem  research  has  indicated  as  affording 
facilities  for  inter-oceanic  communications,  had  escaped 
the  observation  of  these  active  and  indefatigable  ex- 

Slorers.  Certain  it  is,  that  within  thirty  years  after  the 
isoovery,  all  the  great  lines  of  transit  which  are  now 
known  and  recognised,  had  been  very  carefully  traced, 
and  their  capabilities  very  accurately  pointed  out. 

"It  is  true,"  wrote  the  ancient  historian  Gomara, 
"  that  mountains  obstruct  these  passages,  but  if  there  be 
motmtains  there  be  also  hands;  let  but  the  resolve  be 
formed  to  make  the  passage,  and  it  can  be  made.  If 
inclination  be  not  wanting,  there  will  be  no  want  of 
means ;  the  Indies  to  which  the  fiassage  is  to  be  made 
will  itself  supply  them.  To  a  Kmg  of  Spain,  with  the 
wealth  of  the  Indies  at  his  command,  when  the  object  to 
be  attained  is  the  spice  trade,  that  which  is  possible  is 


But  at  tliat  early  j^eriod  engineering  science,  except 
perhaps  in  its  application  to  military  purposes,  was  in  its 
infancy,  and  under  the  system  and  with  the  com- 
pantively  limited  mechanical  appliances  of  the  day,  the 
task  of  cutting  through  the  contment  was  too  vaat  for  , 


even  the  gigantic  power  of  Spain,  with  the  spoils  of  a 
hundred  conquered  nations  at  its  feet,  to  undertake.  The 
swart  miners  of  England  had  not  yet  torn  up  the  iron  ribs 
of  the  earth,  wherewith  to  fashion  implements  for  the 
hands  of  the,  as  yet,  untamed  spirit  of  fire  and  water,  the 
giant  steam — ^beneath  whose  mighty  blows  the  hills 
crumble  down,  and  who  now  pauses  with  uplifted  weapon, 
more  potent  than  the  thunder  mallet  of  the  Scandinavian 
Thor,  before  the  very  Alps  themselves,  threatening  to 
smite  through  that  massive  barrier,  to  scale  which  con- 
stituted the  fame  of  a  Hannibal,  and  was  the  boast  of  a 
Napoleon !  The  Kings  of  Spain  had  the  will  to  do,  but 
lacked  the  ability  to  accomplish.  Slowly  and  reluctantly 
they  were  compelled  to  abandon  their  cherished  scheme 
of  a  great  open  cut  channel  for  their  fleets  into  the  South 
Sea,  and  to  accept  the  only  alternative  of  a  long,  cir- 
cuitous, and  dangerous  voyage  by  the  Straits  of  Magellan. 

For  all  purposes  of  rapid  communication,  nevertheless, 
the  monarchs  of  Spain  depended  upon  those  roads  across 
the  continent  which  their  inability  to  convert  into  canals 
had  compelled  them  to  accept.  The  galleons  from  the 
Philippines,  and  those  laden  with  the  treasures  of  Pern, 
and' carrying  also  the  passengers  and  correspondence  of 
that  period,  concentrated  either  at  Panama  or  Acapulco, 
whence  their  precious  freights  were  transferred  overland 
to  the  Atlantic  coast,  and  thence  despatched  to  S^in. 

The  selection  of  these  points  of  communication  be- 
tween the  seas  was  not,  however,  made  with  reference'to 
those  conditions  which  would  govern  a  dioice  at  the  pre- 
sent time,  and  under  our  application  of  steam  to  sea  and 
land  transport.  Depending  necessarily  upon  mules  as  a 
means  of  conveyance,  the  Spaniaixls  fixed  upon  those 
points  where  the  continent  was  the  narrowest,  and  with 
little  reference  to  such  consideration  as  good  ports  and 
salubrious  climate,  which  would  now  be  reganled  as  of 
more  consequence  than  distance,  since,  in  the  aggregate 
of  a  voyage,  it  is  of  little  importance  if  the  transit  be 
effected  in  two  hours  or  six. 

But  the  adoption  both  of  Acapulco  and  Panama  was 
perhaps,  chiefly  determined  by  accidental  circumstances. 
The  discovery  of  Peru,  the  achievements  of  Pizarro  and 
his  captains,  and  the  spoils  which  they  wrested  from  the 
Incas,  immediately  directed  thither  the  current  of  ad- 
venture. This  current  swept  naturally  over  the  Isthmus 
of  Panama,  and  contributed,  equally  with  the  considera- 
tions ^at  I  have  already  mentioned,  to  fix  the  principal 
line  of  communication  between  the  seas  at  that  point, 
where  also  trading  and  other  establishments  and  interests 
gradually  grew  up,  hostile  to  any  change,  however 
powerful  the  considerations  on  which  it  might  be 
demanded. 

Yet  the  extreme  insalubrity  of  the  Isthmus  of  Panama, 
its  inability  to  furnish  supplies,  and  its  deficiency  in  good 
ports,  stimulated  the  Spanish  Crown,  and  particularly 
the  famous  **  Council  of  the  Indies,"  to  encourage  the 
opening  of  a  better  and  more  salubrious  route  of  transit. 

The  search  for  a  point  which  would  admit  of  the  con- 
struction of  a  canal,  to  which  I  have  alluided  as  having 
been  prosecuted  with  the  greatest  zeal  and  energy,  had 
resulted  in  the  discovery  of  a  line  in  the  then  province, 
now  state  of  Honduras,  which  it  was  supposed  offered 
certain  facilities  for  that  project.  But  when  the  plan  of 
a  canal  was  laid  aside,-  and  the  purposes  of  the  crown, 
for  the  time  being,  limited  to  the  choice  of  a  route  over- 
laud,  which  should  meet  the  immediate  requirements  of 
the  nation  and  its  colonies  in  the  Pacific,  attention  was 
again  directed  to  the  line  across  Honduras. 

HisTOuicix.  Notices, 

As  early  as  1540,  but  38  years  after  Columbus  had 
lauded  on  the  shores  of  Honduras  at  Truxillo,  and  but 
14  years  after  Cortez  himself,  at  the  close  of  a  long  and 
weary  journey  from  Mexico  overland,  had  built  the  town 
of  Natividad,  at  Puerto  Caballos — as  early  as  1540, 
Alonzo  Casceres,  one  of  the  lieutenants  of  Alvarado,  had 
founded  the  city  of  Comayagua,  then  called  Valladolid, 
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the  present  capital  of  Honduru,  in  obedience  to  instroc- 
tiona,  **  to  find  out  en  eliffibU  sitwUion  for  a  tomn^  midway 
hetvetn  1M  oeeam.  It  was  the  intention  of  the  founden," 
adds  the  historian  of  Guatemala.  Juarros,  "  by  means  of 
this  place  to  obtain  on  eatp  comnatmeatian  between  the 
Atlantic  and  Paeifie;  its  situation,  being  about  half-way 
between  Puerto  Caballos  and  the  Bay  of  Fonseca,  would 
render  it  a  convenient  intermediate  depot ;  the  climate 
being  healthy,  and  the  soil  fertile,  much  of  the  sickness 
and  waste  of  human  life  would  be  prevented,  and  many 
of  the  fatigues  and  privations  avoided,  that  were  usually 
experienced  in  the  journey  from  Nombre  de  Dios 
[Chagres]  to  Panama." 

Although  the  establishment  of  the  City  of  Gomayagua 
does  not  seem  to  have  led  to  any  immediate  change  in 
the  course  of  trade  across  the  Isthmus  of  Panama,  stiU 
the  object  had  in  view  was  neither  neglected  nor  aban- 
doned. Amongst  the  many  papers  relating  to  this  sub- 
ject in  the  Department  of  the  Marine,  at  Madrid,  is  a 
memorial  addressed  to  the  King  of  Spain,  in  1566,  by 
Philip  de  Aninon,  entitled ;  **  Onthe  utUiiy  and  advan- 
taget  which  would  result  from  changing  the  route  of  transit 
between  the  seat,  from  Nombre  de  Dios  and  Panama  to 
Puerto  de  Oaballot  and  Fonseea"  From  this  MS.  it  ap- 
pears, that  in  the  year  1554,  the  King  of  Spain  oommia- 
sioned  Juan  Grarcia  de  Hermosilla  to  make  a  special 
examination  of  the  route  through  Honduras,  and  of  the 
porta  at  its  extremities.  The  observations  of  Heimo- 
idlla  were  embodied  in  two  memorials,  presented  by  him 
to  the  King,  in  VaUadolid,  dated  1556,  and  in  a  report 
of  the  examination  of  a  number  of  witnesses  to  the  »cts 
therein  presented,  made  at  Seville,  in  1558.  Amongst 
those  who  testified  on  that  occasion,  and  supported  the 
recommendation  of  Hermosilla  in  favour  of  the  chanse, 
we  find  the  names  of  the  celebrated  chronicler  of  the  ni- 
dies,  Gonzalez  Hernandez  de  Oviedo,  of  Juan  de  Barbon 
(Governor  of  Tierra-firme),  and  the  cosmographer  Luis 
Gutierrez. 

The  memorial  of  Aninon  sets  forth,  that  the  subject 
of  which  he  proposes  to  speak  is  one  that  **  concerns  the 
glory  of  God,  the  service  of  his  Majesty,  and  the  common 
good,"  and  he  claims  to  be  heard,  and  have  his  representa- 
tionscredited,  as  "  being  an  old  settler  in  the  country,  well 
informed  on  its  condition  and  resources,  and  from  having 
travelled  all  over  it."  He  affirms  that  the  change  pro- 
posed by  Hermosilla  would  *'  result  in  the  saving  of  the 
lives  of  many  Spaniards,  in  conseauence  of  a  better  cli- 
mate ;  in  the  better  protection,  at  less  cost,  of  the  estab- 
lishments on  both  seas,  against  the  attacks  of  freebooters 
and  pirates,  and  in  the  speedy  establishment  of  ten  or 
twelve  cities,  in  a  country  rich  in  the  ores  of  gold  and 
silver,  and  abounding  in  com,  cattle,  and  other  supplies." 

Upon  the  point  of  comparative  salubrity,  Aninon 
speaks  with  the  blunt  emphasis  of  -a  man  In  downright 
earnest.  He  says: — ''At  the  outset,  if  there  be  any- 
thing on  earth  which  may  be  compared  to  hell,  it  is  the 
climate  of  Nombre  de  Dios,  which  is  so  notorious  that  I 
shall  not  enlarge  upon  it,  but  sum  up  by  saying,  that  in 
all  the  Indies,  nuithil  and  abundant  as  they  are,  Nombre 
de  Dios  alone  is  so  thoroughly  barren,  that  no  kind  of 
fruit  can  be  grown  there,  not  even  plantains ;  nor  can 
children  be  reared  there ;  and  the  Spaniards  die  out  so 
rapidly,  that  the  population  becomes  almost  entirely  ex- 
tinct every  six  months,  and  is  only  filled  up  by  the  num- 
ber of  persons  attracted  thither  by  the  laiige  profits  on 
the  vast  quantities  of  gold  and  silver  which  pass  through 
theplaoe." 

He  next  combats  the  objection  that,  if  abandoned  by 
the  Spaniards,  the  Isthmus  of  Panama  would  be  occu- 
pied by  the  French.  This  notion  he  pronounces  "  ridi- 
enloos,  since  even  the  Spaniards  themselves,  a  people 
more  hardy  and  temperate  than  the  French,  cannot 
withstand  tiie  violence  of  the  climate,  which  would  soon 
break  up  the  French  settlements,  it  any  were  attempted." 
And  in  reply  to  Uie  objection  that  the  change  would 
destroy   the  establishments  at   Nombre  de  Dios  and 


Panama,  he  asks  if  it  be  the  part  of  a  wise  monarch,  or 
a  rational  people,  to  persist  in  a  fatal  error,  because  its 
correction  may  involve  a  temporary  sacrifice,  which, 
after  all,  would  be  only  apparent,  since  the  advantages 
resulting  from  the  change  would  speedily  compensate 
the  loss.  "  Why,"  he  exclaims,  "  a  dozen  new  cities 
mi^t  be  founded  in  Honduras,  with  the  people  who 
pensh  in  the  fleets  at  Nombre  de  Dios  and  Panama, 
amounting  annually  to  1,500  men !  This  mortality,'* 
he  adds,  "  would  be  entirely  prevented  at  Puerto  de 
Caballos,  for,  although  all  the  porta  in  the  North 
Sea  are  sickly,  but  in  no  comparison  with  Nombre  de 
Dios,  yet  it  must  be  rememberea  that  here,  at  a  distance 
of  four,  six,  and  ten  leagues  inland,  the  country  is  salu- 
brious, which  is  not  the  case  on  the  Isthmus  of  ranama.** 

In  evidence  of  the  fruitfulness  of  Honduras,  and  the 
advantages  which  it  ofiered  for  the  transit,  he  affirms 
that,  at  the  early  day  when  he  wrote,  *'  it  abounded  in 
supplies  of  wheat,  maize,  cattle,  sheep,  goats,  mules, 
horses,  and  poultry,  both  Spanish  and  native ;  *'  and  that, 
while  the  cost  of  tnmsporting  a  mule  cargo  across  the 
Isthmus  of  Panama,  a  aistance  of  eighteen  leagues,  was 
thirty  silver  dollars, ' '  it  might  be  earned  across  Honduras, 
a  distance  of  fifty  leagues,  for  nine  dollars ;  which  cir- 
cumstance," he  adds,  "  shows  the  sterility  of  one  coun- 
try and  the  fruitfulness  of  the  other."  He  alludes,  also,  to 
the  numerous  mines  of  gold  and  silver  in  Honduras 
which  would  be  brought  into  notice  by  the  proposed 
change  in  the  transit,  and  whidi  would  contribute  lu*gely 
to  the  revenues  of  the  crown.  "  Thus  the  change,"  he 
continues,  "  would  here  create  for  his  majesty  a  kingdom 
richer  than  Spain  itself,  and,  should  any  wars  arise,  it 
would  serve  to  protect  all  the  Indies,  as  it  commands 
both  New  Spain  (Mexico)  and  Peru,  and  hence  was  early 
called  the  '  Kingdom  of  the  Confines.' " 

Finally,  Aninon  points  out,  in  a  dear  and  practical 
manner,  the  steps  necessary  to  effect  successfully  the 
proposed  change,  and  condudes  by  begging  the  kine 
not  to  be  surprised  that  so  humble  an  individual 
**  should  venture  to  present  a  memorial  on  a  subject  of 
so  mudi  importance  and  gravity.  But,"  he  adds,  "  as,  at 
the  commencement)  the  Gospel  was  preached  by  twdve 
simple-minded  men,  I  may  be  allowed  some  liberty 
in  speaking  of  this  matter,  from  being  ^  a  disin- 
terested party  and  from  having  resided  thirty  years 
in  the  Indies."  And,  in  oider  to  avoid  the  imputa- 
tion of  interest  which  might  attach  to  his  advocacy 
of  the  change,  he  takes  pains  to  say,  "  Now,  I  have 
sdidted  no  place  in  this  enterprise,  nor  would  I  accept 
one  were  it  offered  tome ;  hence  it  may  be  believed  that 
a  Christian  mind,  zealous  for  the  service  of  God  and  his 
Majesty,  has  moved  me  to  present  this  memorial." 

Shortly  after  the  presentation  of  the  memorial  of 
Aninon,  namely,  in  1578,  another  was  laid  before  the 
King  of  Spain,  by  the  Licenciado  Diego  Garcia  de 
Paliunoe,  Councillor  of  the  Court,  and  Auditor  of  the 
Kingdom  of  Guatemala,  entitled ;  "  On  the  Conquest  and 
Pac^atian  of  the  PhiUippine  Islands,  and  the  advantages 
which  would  result  if  the  communication  with  them  were 
conducted  across  Honduras,  and  from  the  Bay  of  Fonseca^ 
on  the  account  of  the  greater  convenience  tktreby  afforded,  as 
well  for  the  outfit  of  his  Majesty* s  fleets,  at  for  the  easier 
pronisUming  and  greater  comfort  of  those  embarked  thereuL.** 
I  do  not  propose  to  follow  Palacios  through  his  argu- 
ments in  favour  of  the  change,  but  shall  confine  myself 
to  the  quotation  of  a  single  paragraph. 

After  enumerating  the  difficulties  and  dangen  of  the 
transit  throueh  Mexico  and  across  Panama,  he  savs : — 
"  To  avoid  uiese,  your  Majesty's  troops  and  munitions 
for  the  Phillippines  might  pass  across  tnis  province,  d{»- 
embarking  at  Puerto  de  Caballos,  which  is  on  the  North 
Sea,  and  re-embariring  at  the  port  of  Fonseca,  which  is 
on  the  South  Sea.  And,  although  the  passage  at  Panama 
is  shorter,  yet  the  difficulties  a&eadv  recit^,  and  others 
of  a  substuitial  natuie,  lie  against  it ;  while  here  there 
H  greater  salubrity,  less  opportunities  for  the  desertloD 
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of  loldien,  a  larger  supply  of  providaiui,  and  greater  faci* 
lities  for  building  Bhips,  at  less  cost,  besides  other  things 
neoessary  and  indispensable  for  the  voyaire  and  its  com- 
fort." 

These  representations,  not  less  than  the  obvious  neces- 
sities of  a  change,  although  contested  by  an  opposing 
interest,  neyertheless,  induced  the  Council  of  the  Indies 
to  order  a  new  and  more  complete  examination  of  the 
Honduras  line.    Accordingly,  in  the  year  1586,  the  oele- 
biated  Italian,  Bautista  Antonelli,  universally  conceded 
to  have  been  the  first  engineer  of  his  day,  if  not  of  that 
century,  the  builder  of  the  Moro,  at  E^vana,  and  of  the 
first  fortress  of  San  Juan  de  Ulua,  at  Vera  Cruz,  was 
sent  to  America  to  make  a  survey  of  the  route  in  ques- 
tion.   This  he  effected  in  conjunction  with  one  Juan 
Texada,  and  their  joint  report  was  made  from  Havana  in 
1591,  and  still  exists  amongst  the  archives  of  the  Indies, 
at  Seville.    I  have  not  yet  been  able  to  obtain  a  copy, 
and  lam,  consequently,  imable  to  present  his  conclusions. 
That  they  were  favourable  to  the  proposed  chanse,  never- 
theless, ajMpears  from  the  fact  that  the  report  called  out  a 
number  of  replies  from  the  opposing  interest.    One  of 
these,  written  in  1606,  by  the  Dr.  Alonzo  de  CastiUa, 
makes  the  objection  that  the  ports  of  C^ballos  and  Fon- 
seca,  so  far  from  being  recommendable  on  the  ground  of 
their  ease  of  entry  and  exit,  as  set  forth  by  Antonelli,  are 
for  that  reason  to  be  avoided,  since,  he  argues,  "  the 
nacally  French  and  English  pirates  can  enter  and  escape 
with  ease,  whereas,  if  the  channels  were  narrow,  intri- 
cate, and  difficult,  they  could  not  enter  without  the  aid 
of  ex^rt  pilots,  which  the^  would  be  unable  to  obtain !" 
This  is  certainly  an  objection  which,  at  this  day,  would 
hardly  teU  in  &vour  of  Dr.  CastiUa's  case,  or  against 
the  ports  which  he  condenms  I 

I  do  not,  however,  propose  to  detain  you  any  longer 
with  what  may  be  called  the  antiquarian  part  of  my  sub- 
ject. The  wars  in  which  Spain  became  involved  in  tiie 
early  part  of  the  16th  century,  and  the  large  interests 
oQncentnited  at  Panama,  which  were  naturally  hostile  to 
a  change,  were  probably  amongst  the  causes  that  sus- 
pended the  opening  of  the  transit  across  Honduras ;  and 
in  the  subsequent  troubles  of  the  mother  countiy,  ex- 
tending equally  to  the  colonies,  which  were  harrassed  by 
invasions,  and  their  coasts  infested  by  pirates  of  every 
nation,  it  would  seem  that  the  project  was  not  only 
neglected  but  absolutely  forgotten.  It  is  said  that  some- 
time daring  the  last  centuiy  the  line  was  again  examined 
by  engineers  with  reference  to  a  canal,  but  of  this  fact  I 
have  been  unable  to  obtain  any  satisfactory  evidence. 
And  here  I  may  say  that  the  notices  which  I  have  pre- 
sented of  the  early  attention  given  to  the  line  in  ques- 
tion, have  all  been  obtained  since  I  was  first  led,  by  ob- 
servations on  the  spot,  to  suspect  the  existence  of  a 
&vouTable  route  of  inter-oceanic  communication  through 
the  republic  of  Honduras. 

PbOPOSSD  fiAUiWAT. 

In  the  year  1850,  while  occupying  the  position  of 
diplomatic  representative  of  the  united  States  in  Central 
America,  it  Mcame  requisite  for  me  to  visit  the  Bay  of 
Fonseca,  which  has  a  commanding  geographical  position 
between  the  states  of  Nicaragua  and  San  Salvador,  on 
the  Pacific  Ocean.  During  my  residence  there,  my  at- 
tention was  arrested  by  the  circumstance  that  portions  of 
this  bay  were  swept  by  strong  winds  from  the  north, 
leading  me  to  infer  that  there  must  exist  an  interruption 
in  the  great  mountain  chain  of  the  Cordilleras,  which 
otherwise  would  interpose  an  impassable  barrier  to  the 
winds  blowing  from  that  direction.  This  inference  was 
strengthened,  on  learning  that  the  north  winds  prevailed 
only  during  the  period  of  their  continuance  on  the  At- 
lantic coast,  and  was  confirmed  by  the  additional  circum- 
stance, that  the  current  of  wind  reaching  the  Pacific  was 
only  felt  over  a  very  narrow  space,  not  exceeding  ten 
mQes  in  breadth.  It  was  with  no  surprise,  therefore,  on 
ascending  the  volcano  of  Conchagua,  which  rises  above 


the  port  of  La  Union,  that  I  turned  my  glass  to  the 
northward,  and  saw  that  the  mountains  of  Honduras 
seemed  to  be  completely  interrupted  in  that  direction. 

Then,  this  fact  only  interested  me  as  a  remarkable 
feature  in  the  general  physical  character  of  the  country, 
nor  was  it  until  the  autumn  of  1852  that  I  was  led  to 
reflect  upon  it  in  connection  with  the  subject  of  inter- 
oceanic  communications.  At  this  time  the  practical 
examination  of  the  Isthmus  of  Tehuantepec,  with  refer- 
ence to  the  construction  of  a  railway  between  the  seas, 
had  resulted  in  establishing  the  fact  of  the  total  absence 
of  adequate  ports  for  the  purpose  upon  both  oceans.  The 
project  of  a  communication  at  that  point  had,  moreover, 
become  involved,  politically,  to  such  a  degree,  that  little 
hope  cotild  be  entertained  of  its  successful  prosecution 
until  a  new  and  permanent  order  of  things  should  be 
established  in  Mexico ;  a  result  which  the  previous  histoiy 
of  that  country  gave  no  warrant  for  anticipating  as  likely 
to  happen  for  many  years. 

It  was  now  rendered  evident,  that  unless  some  better 
and  more  feasible  route  were  discovered  in  order  to 
reach  California,  it  would  continue  to  be  necessary  to 
follow  the  tedious,  circuitous,  and  insalubrious  route  by 
way  of  the  Isthmus  of  Panama. 

The  observations  which  I  had  made  at  the  Bay  of 
Fonseca  now  recurred  to  me  with  increased  force,  and 
induced  me  to  inquire  if  there  might  not  be  a  feasible 
railway  route  across  the  continent,  terminating  on  that 
bay,  in  reference  to  which,  and  on  other  grounds,  I  had 
ventured  ihe  prediction,  that,  "  from  its  position  and 
capacity,  it  must  lUtimately  become  the  great  emporium 
of  trade  and  the  centre  of  enterprise  upon  that  side  of 
the  continent." 

On  presenting  my  views  upon  the  subject  to  a  few  per- 
sonal friends  and  public  spirited  {gentlemen,  it  was  deter- 
mined to  incur  the  expense  of  venfying  them  by  a  direct 
and  careful  examination  of  the  country  in  question. 
The  expedition  sailed  from  the  United  States  in  the 
month  of  February,  1853,  and  in  the  month  of  April 
following,  commenced  its  operations  in  the  field,  taking 
the  Bay  of  Fonseca  as  its  point  of  departure.  The 
accuracy  of  mv  previous  inferences  was  speedily  and  fully 
verified.  A  line  of  observations  and  barometrical  ad- 
measurements was  carried  completely  across  the  conti- 
nent by  Lieutenant  Jeffers.  A  similar  line  was  carried 
from  Leon  de  Nicaragua  to  the  city  of  Comayagua,  in 
Honduras,  by  Dr.  Woodhouse ;  and  another,  by  myself, 
from  Comayagua  to  the  town  of  Santa  Boea,  in  the 
extreme  western  border  of  Honduras,  thence  to  the  city 
of  San  Salvador,  in  the  state  of  the  same  name,  and 
afterwards  throughout  the  length  of  that  state,  from 
Sonsonate  to  the  port  of  La  Union,  our  point  of  de- 
parture. 

But  before  proceeding  to  a  special  notice  of  the  line  in 
question,  it  will  be  useful  to  refer  incidentally  to  some 
of  Uie  peculiar  physical  features  of  Honduras. 

As  I  have  said,  its  general  aspect  is  mountainous ; 
that  is  to  say,  it  is  traversed  in  various  directions  by 
ranges  of  mountains  and  hills,  radiating  from  the  com- 
mon base  of  the  Cordilleras.  This  great  chain  does  not, 
however,  approach  within  fifty  or  sixty^  miles  of  the 
Pacific,  nor  does  it  throughout  maintain  its  general 
character  of  an  unbroken  range ;  but,  in  its  course,  some- 
times turns  back  on  itself,  forming  interior  basins  of 
varying  elevations,  not  inapUy  called  by  the  Spaniards, 
bolione*  or  pockets. 

The  general  course  of  the  Cordillera,  nevertheless,  is 
east  by  south ;  but,  after  pasdng  the  hoUan,  or  plain  of 
Otoro,  it  abruptly  turns  due  north,  forming  what  is 
called  the  MonteciUos,  and  finally  loses  itself  in 
diverging  ranges  and  groups  of  hills  around  the  lake  of 
Tauleb6.  At  the  eastern  base  of  the  Montecilloe  range, 
where  the  break  in  the  Cordilleras  is  complete,  lies  the 
plain  of  Comayagua,  which  may  be  regarded  as  the  most 
remarkable  topographical  feature  of  the  state,  considered 
with  reference  to  the  facilities  which  it  affords  for  the 
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grand  economic  purpose  of  travel  and  commerce  between 
the  seat).  It  occupies  the  geographical  centre  of  the 
atate,  having  its  longest  axis  at  right  angles  to  that  of 
the  continent.  From  it,  extending  due  north  to  the 
Atlantic  Ocean,  is  the  Valley  of  Humuya,  and  from  it 
also,  extending  due  south  to  the  Pacific,  is  the  Valley  of 
the  Kio  Goascoran,  altc^ether  constituting  a  great  trans- 
verse valley,  reaching  from  sea  to  sea.  Thcise  two  rivers 
may  be  said  to  rise  in  the  same  plain,  for  they  botli  have 
their  sources  side  by  side,  in  the  slight  dividing  ridge  or 
swell  of  land  which  defines  its  southern  extremity.  As 
I  have  already  said,  it  is  precisely  this  plain  and  its  de- 
pendent valley,  constituting  a  natural  cut  through  the 
Uordilleras,  which  aflbrd  the  avenue  necessaiy  for  the 
construction  of  the  proposed  Honduras  Inter-oceanic 
Bailway. 

The  line  of  the  proposed  work  commences  at  Puerto 
Caballos,  on  the  Bay  of  Honduras,  in  lat.  15^  49'  N.,and 
Ion.  87 0  57'  W.,  and  runs  nearly  due  south  across  the 
continent  to  the  Bay  of  Fonscca  on  the  Pacific,  in  lat. 
13021'  N.,  and  Ion.  870  35'  w.  Its  total  length  from 
anchorage  to  anchorage  is  148  geographical  miles,  equal 
to  about  161  statute  miles.  It  lies  wholly  in  the  State 
of  Honduras,  whose  territorial  right  and  sovereignty  over 
it  has  never  been  called  in  question.  Starting  at  Puerto 
Caballos  it  pursues  a  course  a  little  east  of  south,  across 
the  plain  of  Sula,  until  it  strikes  the  Rio  Ulua  near  the 
town  of  Santiago ;  thence  it  follows  the  valley  of  that 
river,  now  called  the  Humuya,  to  its  very  source  in  the 
plain  of  Comayagua. 

At  the  southern  extremity  of  this  plain  there  is  a  slight 
elevation,  which  constitutes  the  *'  summit"  between  the 
Atlantic  and  Pacific. 

Commencing  then  at  Puerto  Caballos,  and  proceeding 
southward,  the  leading  facts  connected  ^ith  the  proposed 
road  will  appear  in  their  just  order. 

POBTS. 

A  primary  and  indispensable  requisite  to  any  adequate 
or  permanent  route  of  inter-oceanic  communication  m  the 
possession  of  good  ports  at  both  extremities.  Upon  this 
point  I  cannot  do  better  than  quote  the  language  of  an 
acknowledged  authority  on  this  subject,  I  mean  that 
most  accomplished  officer  and  accurate  observer,  Captain 
Robert-  Fitzroy,  R.N  :— 

**  Irrespective  of  climate  and  political  considerations, 
there  is  one  chief  requisite,  one  main  point  to  be  insisted 
on,  in  connection  with  any  route  or  line  intended  to  be 
available  for  general  utility,  without  which,  permanent 
success  will  1^  impossible.  This  indispensable  adjunct 
is  a  goodport.  Without  such  a  place  of  resoi*t  at  each  end  of 
any  canal  or  railway,  easy  of  access,  and  sheltered  at  all 

'  times,  shipping  could  not  effect  objects  securely  and  in 
definite  times.  Delay,  expense,  and  risk,  must  be  the 
consequence  of  using  a  route  unprovided  with  adequate 
harbourage." 

Puerto  Caballos  answers  perfectly  to  the  conditions 
here  set  forth.  It  was  surveyed  by  Lieut.  Jeffers,  U.S.N., 
in  1854,  who  describes  it  as  "a  good  harbour,  of  great 
capacity,  tuffictent  depth  of  water,  and  easy  of  tntranu  and 
exU,  Situated  at  the  bsLse  of  the  hills,  there  are  neither 
marshes  nor  swamps  to  affect  the  healthfulness  of  the 
locality,  which  is  sufficiently  extensive  for  the  formation 

.  of  a  large  city." 

The  winds  which  prevail  on  the  north  coast  of  Hon- 
duras are  from  the  N.E.,  N.,  and  N.  by  W.,  from  all  of 
which  the  port  is  perfectly  protected.  W.  and  S.W. 
winds  are  scarcely  known,  and  are,  ibrthermore,  entirely 
cut  off  from  the  port  by  the  high  hills  and  mountains 
skirting  the  coast  in  that  direction. 

It  is  of  large  capacity,  being  not  less  than  nine  miles 
in  circumference.  Its  depth  is  ample,  ranging,  for  more 
thjui  two-thirds  of  its  area,  from  4  to  12  fathoms,  with 
secure  holding  ground.  Towards  its  northern  shore  the 
depth  of  water  is  greatest,  and  by  the  construction  of 
docks  80  feet  in  length,  the  largest  ocean  steamers  may 


enter  and  receive  and  land  passengers  and  cargo  more 
easily  tlian  in  the  docks  of  Liverpool,  inasmuch  as,  in 
this  ^rtion  of  the  Bay  of  Honduras,  the  rise  and  fall  of 
the  tide  is  almost  imperceptible. 

Connected  with  the  port  or  bay  is  a  large  salt-water 
lagoon,  upwards  of  two  miles  in  length,  by  about  a  mile 
and  a  quarter  broad,  of  equal  depth  of  water  with  the 
port  itself.  Should  it  ever  be  thought  proper,  the  con- 
necting channel  may  be  dredged  so  as  to  permit  vessels 
to  enter  the  lagoon,  where  they  would  oe  completely 
land-locked,  and  where  no  wind  could  afifect  them  in  any 
|)erceptible  degree.  In  place  of  deepening  the  connecting 
channel,  an  open  cut,  a  few  hundred  yards  in  length, 
would  eflfect  the  same  result. 

The  ground  around  the  port  is  firm,  and  a  considerable 
part  of  it  cleared  and  under  cultivation ;  and  in  abundance 
of  good  water,  and  fertility  of  soil,  the  neighbourhood 
offers  every  condition  necessary  for  the  buil£ng  up  and 
support  of  a  large  and  flourishing  town. 

Puerto  Caballos  was  selected  by  Cortez,  in  his  expe- 
dition into  Honduras,  who  founded  there  a  town,  which 
he  called  Natividad.    The  selection  was  made,  to  quote 
the  language  of  his  letter  to  the  Kinff  of  Spain,  "  porque 
es  el  puerto  mejor  que  hay  en  toda  la  costa  descubierta 
de  esta  Tierra-nrme,  digo,  desdc  Las  Perlas  hasta  la  Flo- 
rida," that  is  to  say,  **  because  it  is  the  best  port  hitherto 
discovered  on  all  the  coast  of  the  mainland,  from  LasPerlas 
to  Florida."  He  adds,  that  he  has  made  haste  to  effect  a 
settlement  there,  not  less  because  of  the  beauty  of  the 
port  itself,  than  on  account  of  the  excellence  of  the 
neighbouring  country,  which  he  affirms  was  wdl  popu- 
lated and  fruitful.  In  fact,  Puerto  Caballos  remained  for 
more  than  two  centuries  the  principal  port  on  the  coast ; 
but  during  the  domination  of  the  pirates,  and  the  wars 
with  the  Lnglish  and  Dutch,  it  was  removed,  a  portion 
of  the  inhabitants  establishing  themselves  at  Chnoa,  a 
few  miles  to  the  westward,  and  the  remainder  setUisg 
at  Santo  Tomas.    The  immediate  cause  of  the  change 
was  the  ver>'  difficulty  urged  against  it  by  the  Dr.  Cas- 
tilla ;  it  was  too  easily  entered,  and,  fiuihennore,  too 
large  to  be  defended;  except  by  a  number  of  works,  while 
a  single  fort  was  sufficient  to  cover  the  little  harbour  of 
Omoa. 

Passing,  for  an  instant,  to  the  other  side  of  the  oonti* 
nent,  at  the  southeni  extremity  of  the  proposed  railway, 
we  find  the  large  and  beautiful  Bay  of  Fonseca,  which 
has  been  justly  described  as  a  "  constellation  of  ports.** 
It  is  fifty  miles  in  length,  by  about  thirty  in  average 
width,  perfectly  protected,  and  contains  two  or  three 
large  islands,  offering  inner  ports  with  ample  water,  and 
admirable  sites  for  towns  and  commercial  and  manufac- 
turing establishments  of  all  kinds.  The  three  states  of 
San  Salvador,  Honduras,  and  Nicaragua,  touch  upon  it. 
Honduras,  however,  has  far  the  lar^st  frontage.  The 
principal  port  of  this  state  is  Amapala,  on  the  island  of 
Tigre.  This  is  a  free  port,  and  is  rapidly  advancing  in 
importance,  its  population  and  trade  having  dotwled 
within  the  past  four  years.  Already  it  posBeases  a  large 
steam-mill  for  sawing  and  preparing  planto  and  timber, 
which  are  exported  even  to  Peru  and  Cfidifomia. 

The  port  of  La  Union,  in  the  subordinate  bav  of  the 
same  name,  is  the  principal  port  of  San  Salvador,  with 
a  valuable  and  increasing  trade. 

The  entrance  to  the  bay  from  the  sea  is  aboat  18 
miles  broad,  between  the  volcano  of  CoQchagua  (S,800 
feet  high),  and  that  of  Coeeguina  (8,000  feet  high), 
which  rise  like  huge  lighthouses  on  either  hand,  and 
constitute  unmistakable  landmarks  for  the  mariner.  On 
a  line  across  this  entrance  are  the  high  islands  of  Con* 
chaguita  and  Mianguera,  and  a  collection  of  rocks  called 
Los  Fai-ellones,  which  serve  to  protect  the  bay  against 
the  swell  of  the  sea. 

These  islands  belong  to  San  Salvador,  but  the  principal 
islands,  Sacate  Grande  and  Tisre,  belong  to  Honduras.. 
Of  these  Sacate  Grande  is  the  largest,  being  upwards  of 
seven  miles  long,  and  rising,  at  its  southm  extremity. 
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to  the  height  of  2,000  feet.  The  island  of  Tigre,  how- 
ever, firom  its  position,  is  the  most  important.  It  is, 
perhaps,  15  miles  in  ciroomferenoe,  rising  in  the  form 
of  a  regular  cone  to  the  height  of  2,600  feet.  The 
dope  from  the  water,  for  some  distance  inland,  is  veiy 
gentle,  and  admits  of  cultivation.  The  port  of  Amapala 
has  a  fine  anchorage  for  the  lai^est  vessels. 

The  srrassy  peaks  of  Sacate  Grande,  as  well  as  of  the 
other  islands,  afford  a  source  of  ever^varying  and  eternal 
beauty.  With  the  commencement  of  the  rainy  season 
they  are  clothed  with  the  delicate  translucent  green  of 
the  springing  grass,  which  deepens  as  the  season  ad- 
vances both  in  colour  and  thickness,  until  all  the 
Xities  of  the  ground  are  matted  over  with  an  emerald 
of  luxuriant  verdure.  Then,  when  the  rains  cease 
and  the  droughts  commence,  the  grass  becomes  sere,  and 
finally  of  a  brilliant  yellow,  and  the  islands  appear  as  if 
invathed  in  a  mantle  of  golden  grain,  which  Geres  herself 
might  env^'.  Then  comes  the  torch  of  the  vaquiro,  and 
the  sky  is  lurid  with  the  blaze  of  the  rapid  flame,  which 
dears  the  ground  for  the  future  fresh  and  tender  blade, 
Imt  leaves  it  browned  and  purpled,  in  sober  contrast  with 
its  pre\'ious  gayer  garniture  of  gold  and  green. 

The  whole  region  round  the  bay  is  eminently  pro- 
ductive, and  capable  of  furnishing  supplies  of  every 
kind,  to  every  desirable  extent.  The  lands  on  the  banks 
of  the  rivers  Gholuteca,  Nacaome,  and  Goascoran,  are 
of  the  highest  fertility,  and  adapted  to  the  production  of 
every  tropical  commodity.  The  savannahs  at  the  back 
of  these  comparatively  low  grounds  are  peculiarly  fitted 
for  grazing,  while  wheat,  potatoes,  and  other  products  of 
the  temperate  zone  may  be  cultivated  on  the  dopes  of 
the  mountains  and  plateaus  of  the  interior.  Wood,  of 
value  for  the  purposes  of  export,  and  for  the  construction 
of  dwellings  and  ships,  induding  pine,  exists  in  exhaust- 
less  quantities  on  the  very  shores  of  the  Bay,  or  may  be 
nfled  down  the  rivers  from  the  interior.  These  rivers 
also  afford  facilities  for  navigation  for  small  boats,  for 
otmsiderable  distances  inland,  to  points  near  the  metal- 
bearing  spurs  or  outliers  of  the  Cordilleras. 

This  Bay  was  accuratdy  surveyed  by  Sir  Edward 
Bdcher  in  1839,  and  his  chart,  published  under  the  di- 
rection of  the  Admiralty,  nredudes  the  necesdtv  of  any 
further  description.  Salubrious,  surrounded  by  a 
country  of  illimitable  agricultural  resources,  and  with 
rich  and  exhaustless  coal,  gold,  and  silver  mines  inland, 
abounding  in  fine  fish,  induding  excellent  ojrsters ;  in 
short,  possessing  all  the  neoesdties  for  sustaining  a  large 
and  pro^rous  population,  the  Bay  of  Fonseca  is  un- 
rivalled m  its  adaptation  for  a  terminus  of  a  great  work 
of  universal  utility  like  the  one  proposed,  and  seems  to 
haire  been  marked  out  by  Nature  herself  as  the  ultimate 
c^tre  of  enterprise,  and  the  great  emporium  of  trade  on 
that  side  of  the  continent. 

VAUiBY   OP  THE  HuMUYA. 

Ketuming  now  to  Puerto  Gaballos,  I  have  to  ask  you 
to  aooompany  me  rapidly  over  the  line  between  the  two 
ports  which  I  have  just  described.  From  Puerto  Gaballos, 
in  order  to  reach  the  great  plain  of  Sula,  through  which 
flow  the  large  rivers  Ghamdicon  and  Ulna,  it  is  neoes- 
ory  to  make  a  circuit  of  about  three  miles,  to  tuni  the 
astern  end  or  base  of  the  high  mountain  chain  of 
Herendon  or  Omoa,  which  here  finds  an  abrupt  termi- 
nation. The  plain  of  Sula  forms  a  triangle,  with  a  base 
of  nearly  fifty  miles,  resting  on  the  Bay  of  Honduras, 
its  apex  extending  due  south,  on  the  line  of  the  road 
in  the  direction  of  Gomayagua.  A  {)ortion  of  the  plain, 
to  the  eastward  of  the  river  Ulua,  is  low,  and  during 
floods  sometimes  overflowed.  Such,  however,  is  not  the 
ca^  with  ita  western  half,  over  which  the  road  is  located. 
Here  the  ground  is  drv  and  firm,  and  the  streams  have 
ivlid  banlu  and  gravelly  beds.  After  turning  the  base 
of  the  mountains  behind  Puerto  Gaballos,  the  road  pur- 
sues a  right  line  to  the  town  of  Santiago,  where  the  Ulua 
it  formed  by  the  junction  of  the  rivers  Santiago,  Blanco, 


and  Humuya.  To  this  point  the  Ulua  is  navigable  for 
vessels  drawing  seven  feet  of  water,  and  during  the  rainy 
season  they  may  continue  thdr  ascent  of  the  Humuya 
to  the  mouth  of  the  Sulaco,  or  upwards  of  fifty  milea 
from  the  coast. 

From  Santiago  the  line  of  tiie  road  continues  for  about 
ten  miles  over  the  i^in,  when  it  enters  the  valleys  pro- 
per of  the  Humuya,  formed  between  hills  of  from  50  to 
500  feet  of  altitude,  which,  in  general,  come  down  to 
the  banks  of  the  river,  but  occasionally  recede,  and  leave 
strips  of  levd  land  above  the  reach  of  inimdations.  The 
dopes  of  these  hills  are  seldom  abrupt,  and  no  heavy 
work  will  be  required  at  any  point.  The  country  around 
is  generally  broken,  but  intersected  with  numerous  fertile 
valleys.  The  hills  are  covered  with  the  pine  and  oak, 
and  on  the  borders  of  the  streams  exist  vast  quantities 
of  mahogany,  cedar,  gnanacaste,  india  rubber,  and  otiier 
valuable  trees. 

About  midway  between  Santiago  and  the  Plain  of 
Espino,  the  River  Sulaco,  descending  from  the  right, 
unites  with  the  Humuya.  This  is  a  considerable  stream, 
draining  a  broad  and  fertile  valley,  and  extending  in  the 
direction  of  the  rich  department  of  Olancho.  At  a  di»- 
tance  of  sixty  miles  from  the  coast,  the  valley  of 
the  Humuya  widens  into  a  beautiful  plain,  called  the 
plain  of  Espino,  which  is  separated  only  by  a  range  of 
detached  huls  from  that  of  Gomayagua.  This  plain  is 
sometimes  called  Maniani.  It  is  twelve  miles  long, 
eight  broad,  and  surpassingly  beautiful.  It  dopes  gradu- 
ally to  the  north,  and  lends  its  aid  to  the  road  in  over- 
coming the  summit  beyond  Gomayag^. 

It  is  stated  that,  under  the  crown,  traffic  was  carried 
on  between  Maniani  and  Puerto  Gaballos,  in  boats.  In 
lator  times,  loaded  canoes  have  descended,  and  Lieut. 
Jeffers  went  down  in  a  canoe  from  its  lower  extremity. 
The  stream  is,  however,  very  rapid,  and  much  interrupted 
by  rocks  and  shallows. 

Travernng  the  narrow  valley  of  the  river  for  a  few 
miles,  amongst  the  hills  to  which  1  have  alluded,  we  readi 
the  great  plain  of  Gomayagua. 

Plain  of  Gouatagua. 

This  plain  is  situated  in  the  very  centre  of  the  state, 
midway  between  the  seas,  and  is  not  far  from  forty  miles 
in  greatest  length,  by  from  five  to  fifteen  broad.  Ita 
greatest  or  longest  axis  is  north  and  south,  and  nearly 
coincides  with  the  line  of  the  proposed  road.  These 
dimendons  are  exdudve  of  the  lateral  or  dependent 
valleys  of  the  streams  which  concentrate  themselves  in 
this  badn,  and  form  the  Rio  Humuya.  Like  the  plain 
of  Espino,  it  dopes  gradually  to  the  north,  and  thus 
renders  the  grade  of  the  proposed  road  to  the  summit 
gentle  and  easy.  Upon  ita  eastern  and  western  borders 
it  is  skirted  by  mountains  five  or  six  thousand  feet  high, 
and  it  consequently  enjoys  a  climate  cool,  equal,  and 
sdubrious,  comparing  in  respect  of  temperature  witii  the 
south  of  France  in  the  month  of  May.  The  hills  and 
mountains  adjacent  to  the  plain  are  covered  ^ith  pines, 
and  on  their  summit  and  dopes,  wheat,  potatoes,  and 
other  producte  of  the  temperate  zones  are  cultivated, 
and  may  be  produced  in  abundance.  The  productions  of 
the  plain,  however,  are  essentially  tropical.  Ita  soil  is 
extremdy  fertile.  In  diort,  the  plain  of  Gomayagua  offers 
all  the  conditions  for  attracting  and  sustaining,  as  there 
is  abundant  evidence  that  it  formerly  sustained,  a  laige 
and  flourishing  population. 

In  the  centre  of  the  plain  stands  the  dty  of  Gomay- 
agua, the  capital  of  Honduras,  which,  as  we  have  seen, 
was  founded  in  1540  by  Alonzo  Gasceres,  as  a  kind  of 
half-way  house  between  the  seas,  and  with  the  view  of 
opening  through  it  an  inter-ooeanic  highway— an  object 
whidi  now,  after  a  lapse  of  300  years,  seems  on  the 
point  of  being  accomplished.  The  city  now  contains 
between7,000  and  8,000  inhabitants.  Previous  to  1827,  it 
had  about  18,000,  and  was  embellished  with  fountains 
and  monuments.    In  that  year  it  was  taken  and  burned 
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by  the  monarchical  faction  of  Guatemala,  and  has  never 
wholly  recovered  from  the  shock.  It  is  the  seat  of  a 
bishopric  and  a  university.  There  are  several  other  con- 
siderable towns  in  the  diain,  the  principal  one  being  Las 
Hedras,  with  a  population  of  about  6,000  inhabitants. 

The  line  of  the  proposed  road  pursues  a  direct  course 
acroas  the  plain  to  its  southern  extremity,  where  there 
is  a  comparatively  abrupt  ascent  of  about  300  feet  to  the 
summit,  which  may  be  overcome  by  two  passes,  called 
respectively  Ilancho  Chiquito  and  Guajoca.  The  latter 
presents  the  greatest  facilities.  It  is  not,  however,  as 
might  be  supposed,  a  rocky  summit,  abruptly  dividing 
the  waters  flowing  into  the  great  oceans,  but  a  beautiful 
valley,  a  savannah  or  natural  meadow,  bounded  on  the 
east  by  a  parallel  range  of  high  moimtains,  and  on  the 
west  by  a  corresponding  range  of  hills.  In  this  meadow, 
dotted  over  with  cattle,  the  traveller  finds  two  bright 
streams,  scarcely  a  hundred  yards  apart,  flowing  in  oppo- 
site directions.  One  is  a  source  of  the  Humuya  flowing 
into  the  Atlantic,  the  other  of  the  Goascoran,  falling 
into  the  I'acific.  An  active  spadesman  could  reverse 
their  directions  in  a  single  day. 

From  this  point  the  high  islands  in  the  Bay  of  Fon- 
seca,  and  the  volcanoes  beyond  it,  are  distinctly  visible. 

The  valley  of  the  Goascoran  river  presents  no  remark- 
able features.  It  is  genendly  exceedingly  favourable  for 
the  proposed  work,  the  line  of  which  is  traced  on  a 
table  or  terrace,  beyond  the  reach  of  freshets,  and  from 
the  narrowness  of  the  valley  interrupted  by  no  consider- 
able streams.  The  hills  bordering  the  valley  are  co- 
vered with  pines  and  oaks,  and  beds  of  fine  blue  limestone 
occur  at  intervals  throughout  its  length. 

Inasmuch  as  the  engineering  facts  connected  with  the 
proposed  railway  are  before  the  public  in  another  form, 
easily  accessible  to  all  who  mavbe  interested  in  the  sub- 
ject, I  shall  not  trouble  you  with  them  in  this  connec- 
tion. It  will  be  suificient  to  say  that  the  profile  of  the 
line  exhibits  but  a  single  summit,  2,400  feet  in  height ; 
or,  to  speak  more  intelligibly,  the  sum  of  the  ascents  and 
descents,  on  the  whole  distance  of  161  miles,  is  4,800 
feet ;  considerably  less  than  upon  some  of  the  most  suc- 
cessful American  roads  of  equal  length,  and  nowhere  in- 
volving a  grade  of  more  than  60  to  80  feet  to  the  mile. 
Lying  through  a  valley,  parallel,  and  not  transversely 
to  the  watercourses  of  the  country,  the  amount  of  ex- 
cavation will  be  exceedingly  small.  The  principal  ex- 
cavations will  be  in  approaching  the  summit,  where 
there  will  be  side  cuttings  in  earth,  or  in  soft  sAud-stone, 
whicli  yields  readily  to  the  pick. 

Climate,  Labour,  Bssoubces,  etc 

There  are  other  considerations  bearing  upon  the  feasi- 
bility of  the  proposed  work,  such  as  labour,  climate,  and 
the  supply  of  material  for  construction,  etc.,  each  of 
which  merits  special  attention,  but  to  which  I  can  only 
devote  a  passing  observation.  On  the  northeni  or  At- 
lantic coast  of  Honduras,  is  a  considerable  body  of  what  are 
called  Caribs,  bu  t  in  reality  mixed  Caribs  and  negroes,  who 
find  their  principal  employment  in  the  mahogany  works 
there,  and  on  the  coast  of  Yucatan.  They  are  active, 
intelligent,  acclinuited,  inured  to  labour,  well  organised, 
skilletl  in  working  timber  and  making  roads,  and  must 
furnish  a  valuable  quota  to  the  supply  of  labour  for  the 
road,  at  the  points  where  acdimated  labour  will  be  most 
required.  A  considerable  population  exists  on  the  line 
of  tiic  road,  and  the  State  of  San  Salvador,  which,  as 
we  have  seen,  touches  on  the  Bay  of  Fonseca,  is,  rela- 
tively to  its  size,  the  most  populous  state  of  aU  Spanish 
America.  A  certain  supply  of  labour  may  therefore  be 
dei^ended  upon  from  the  local  population.  The  use  of 
foreign  or  exotic  labour  will,  of  course,  depend  mainly 
upon  tlie  climate ;  and  this,  fortunately,  (after  we  pass 
the  immediate  northern  or  Atlantic  coast,  which  is 
ever>'where,  from  Savannah  to  Rio  de  Janeiro,  more  or 
Itss  unhealthy),  is  distinguished  for  its  salubrity.  The 
|jrcsence,  in  nearly  all  parts,  of  pines  and  oaks  is  perhaps 


the  best  evidence  I  can  adduce  that  the  country  is  not 
tropical  in  climate,  although  falling  within  sixteen 
degrees  of  the  line.  The  north-east  trade-winds  sweep 
over  the  Caribbean  Sea,  saturated  with  moisture,  which ^ 
however,  is  precipitated  against  the  mountains  bordering 
the  Atlantic,  so  that  the  currents  of  air  reaching  the  high 
plains  of  the  interior  and  the  coast  of  the  Pacific  ara 
comparatively  cool  and  dry.  The  natural  high  tempe- 
rature of  this  latitude  is  further  modified  by  the  gen/sral 
elevation  of  the  country,  and  its  proximity  to  lofty 
mountains,  afibrding  a  variety  of  climate  suited  to  every 
caprice,  afad  a  temperature  adapted  to  the  productions  of 
every  zone.  At  Comayagua  the  average  temperature, 
for  three  of  the  hottest  months  of  the  year,  is  expressed 
in  the  following  table :' — 


Hontha  (1853). 

6  a.m. 

12  m. 

3  p.m7 

6  p.iii> 

April  (pftrt)  ...... M.M.... 

Maj 

Jane ^ 

W»  7' 
76    6 
U    4 

8l»  9' 
81     2 
78    6 

840  0' 
80    3 
80    8 

80«  3' 
78    6 
78    3 

ATsrage. 

75    a 

80    6 

81     7 

79    0 

That  is  to  say,  during  the  above  months,  the  mean 
temperature,  from  six  o'clock  in  the  morning  until  the 
same  hour  in  the  evening,  was  79*1  deg.  The  high- 
est or  maximum  points  touched  by  the  thermome- 
ter during  these  months  was  88  deg. ;  the  lowest,  or 
minimum,  68  deg. ;  an  extreme  range  of  20  deg.  Aa 
regards  health,  the  Pacific  coast  is  superior  to  that  of 
the  Atlantic,  and  settlers  might  establish  themselveei 
around  the  Bay  of  Fonseca,  with  no  more  ride  than 
would  attend  any  change  of  climate.  Amongst  tei]i<> 
perate,  cleanly  people,  all  other  circumstances  beings 
equal,  I  have  no  doubt  the  average  of  life  on  that  coast, 
and  in  the  interior  of  the  country,  would  be  as  Iod^ 
as  in  the  most  favoured  parts  of  Europe.  In  ihe  first 
place,  pulmonary  complaints,  and  that  large  and  fatal 
class  of  diseases  resulting  from  colds  and  sudden  changes 
of  temperature,  are  here  nearly  or  quite  unknown.  In- 
termittent fevers  are  less  common  than  in  the  Western 
States  of  America,  and  yield  more  readily  to  the  usual 
medicines.  They  are,  after  all,  pretty  much  confined 
to  persons  of  irregular  habits,  who  disregard  the  precau- 
tions necessaiy  to  health  in  any  climate. 

In  respect  to  the  materials  necessary  for  the  proposed 
work,  it  is  only  necessary  to  say,  that  the  country  pos- 
sesses inexhaustible  quantities  of  the  finest  white  and 
blue  marble,  and  sandstone ;  as  also  of  the  best  pine, 
oak,  mahogany,  and  other  varieties  of  useful  timber. 

Ajid  here  I  may  mention  that  this  state,  in  common 
with  the  others  of  Central  America,  is  favourable  to  tlie 
production  of  every  variety  of  tropical  staple,^  coffee, 
cochineal,  cotton,  cocoa,  sugar,  rice,  indigo,  maize,  etc. 
The  cocoa  is  indigenous,  and  there  is  a  native  variety  of 
sugar  cane  of  gieat  value  ;  as  also  of  the  indigo  plant; 
and  several  varieties  of  native  cotton.  In  addition  to 
the  well-known  natural  products,  such  as  mahogany,  rose- 
wood, and  sarsaparilla,  we  find  gum  copal,  India-rubber, 
gum  arable,  fustic,  dragon's  blm)d,  vanilla,  Brazil  wood, 
liquid  amber,  Peruvian  bark,  etc.,  etc.  Cattle  are 
numerous  in  the  state,  and  constitute  a  connderable  part 
of  the  wealth  of  the  inhabitants.  Hides,  therefore, 
which  hardly  pay  to  be  carried  to  the  coast  on  mules 
will  become  an  important  artide  of  export,  when  new 
and  cheap  means  of  transportation  are  established. 

Apart,  however,  from  tne  agricultural  resources  of  the 
country,  there  are  other  vast  and  undeveloped  sources  of 
wealth.  There  is  hardly  a  stream  on  the  Atlantic  slope 
of  the  Cordilleras^  which  does  not  carr}'  gold  in  greater 
or  less  quantity,  and  the  hills  and  mountains  of  the 
interior  contain  numberless  mines  of  gold,  silver,  copper , 
and  iron. 

^  The  silver  mines  are  unsurpassed  in  the  amount  and 
richness  of  their  ores,  and  there  is  reason  to  believe. 
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with  the  intellif[enoe,  enter^rbe,  industry,  and  capital 
which  will  inevitablv  flow  into  the  coontiy  with  the 
prosecation  of  the  nulway,  that  Honduras  will  beoome, 
m  profNortion  to  its  territorial  extent,  the  largest  silver- 
prodnctng  coontiy  in  the  world. 

Altogether,  and  looking  <«aly  to  local  resolts,  the  esta- 
blishment of  regular  oonununication  with  Honduras,  and 
between  its  ports  and  the  interior,  will  open  to  the 
world  a  rich  and  vii^gin  field  for  the  indnstrious  and 
enterprising^ ;  create  new  markets  for  our  manufactures ; 
affora  additional  supplies  for  our  use,  ajod  give  a  corre- 
Bponding  impulse  to  commerce  and  trade. 

Bat,  as  I  have  already  said,  the  interest  of  the  world 
in  that  oonntiy  is  less  as  regards  its  latent  resources  and 
intrinsio  value  than  in  reference  to  the  fodlities  which 
it  offers  for  inter-oceanic  communication.  And  now, 
having  indicated  some  of  these  facilities,  and  shown,  as 
I  hope,  that  a  railway  at  this  point  is  not  only  prac- 
ticable, but  eminently  feasible,  i  propose  to  notice,  with 
equal  brevity,  some  of  the  genend  advantages  which 
would  result  from  its  construction. 

Relative  Uses  of  Canals  and  Railways. 

The  proposition  of  connecting  the  two  seas  by  means 
of  a  canal  has  lost  none  of  its  grandeur,  and  in  most 
minds  ywf  little  of  its  vagueness,  since  it  first  occupied 
the  attention  of  the  Spanish  Gosaars.  In  contemplating 
it,  and  too  often  even  in  writing  about  it,  we  are  apt  to 
give  a  free-rein  to  fancy,  and  to  picture  a  fleet  of  vessels, 
freighted  with  the  interchangeable  products  of  the  two 
hemi^heres,  avoiding  the  stormy  Capes,  and  directing 
their  prows  towards  a  narrow  strip  of  land,  laeroed  by  a 
ajlver  thread  of  water,  and  there,  in  some  vast  metropo- 
lis, replenishing  their  supplieB,  and  afterwards  speeding 
jo^olly  to  Uieir  destined  havens.  The  conception  grows 
with  every  succeeding  survey  of  the  chart,  and  unless 
corrected  bv  a  careful  consideration  of  facts  and  figures, 
will  most  likely  lead  the  individual  into  loose  generalisa- 
tions, deceptive  to  himself  and  to  others. 

That  an  inter-oceanic  canal  is  most  desirable,  and  its 
prosecution  an  object  worthy  of  the  highest  ambition,  is 
univeradly  conceded;  but  its  realisation  will  depend 
upon  precisely  those  practical  considerations  which  appl^ 
to  the  construction  of  the  simplest  works  of  pubhc 
utility. 

In  the  the  first  place,  it  cannot  be  expected  that  the 
oommercial  world  will  incur  the  vast  expense  of  such  a 
woric,  untQ  it  shall  be  demonstrated  that  the  line  selected 
for  it  is,  in  all  respects,  the  one  best  adapted  for  the  pur- 
pose. The  indications  made  by  individuals,  with  in- 
adequate means,  and  too  often  founded  upon  conjectures 
which  have  gradually  solidified  into  beliefs,  will  not  be  ac- 
cepted as  condusive  on  a  point  of  this  importance.  Hence, 
it  seems  to  me,  it  is  the  duty  of  the  governments  of  the 
leading  commercial  nations  of  the  world,  but  especially 
of  those  of  England  and  the  United  States,  to  agree  in 
niaking  a  thorough  and  accurate  survey  of  the  entire 
isthmus  of  Central  America,  from  the  Atrato  valley 
northward  to  Tehnantepeo,  with  the  view  of  ascertaining 
not  only  the  rdative  feasibility  of  the  various  lines 
^^Iready  proposed,  but  also,  if  any  others  exist,  which  have 
hitherto  eso^wd  the  attention  of  explorers. 

Not  until  such  a  survey  is  effected — ^first,  to  deter- 
mine the  best  line,  and,  secondly,  to  fix  the  probable 
cost  of  the  undertaking— can  there  be  any  real  progress 
in  determining  that  most  practical,  but  least  poetical,  of 
considerations,  **  will  it  pay?" 

Upon  a  satisfkctony  answer  to  this  question  the  whole 
matter  hinges,  and,  in  undertaking  to  answer  it,  few 
have  been  sufficiently  careiUl  in  their  assumptions.  It 
will  not  do  to  foot  up  the  commerce  between  Europe 
ud  Asia,  and  assume,  as  has  too  often  been  done,  that 
the  totals  will  pass  through  the  canal,  if  constructed. 
Now,  the  simple  truth  is,  that  so  far  as  Europe  is  con- 
cerned, that  part  of  hi^  tnde  which  goes  to  ports  on  the 
^Mifie  coast  of  America,  to  the  Sandwich  Islands,  Japan, 


the  northern  ports  of  China,  to  New  Zealand,  and  Aus- 
tralia, is  all  that  will  be  materiallv  boiefited  by  the  con- 
struction of  a  canal.  As  regards  Australia,  the  principal 
advantage  would  be,  in  having  a  safer  and  easier,  and, 
eonse^uently,  quicker  and  surer  means  of  communication 
than  IS  afiorded  by  the  Cape  of  Gtood  Hope ;  for  the  Pacific 
Ocean  is  pre-eminently  the  sea  of  steamers,  and  where 
steam  navigation,  in  respect  of  speed  at  least,  is  destined 
to  achieve  its  most  brilliant  success.  So  far  as  the 
United  States  is  concerned,  the  advantages  of  such  (^ 
work  would  naturally  be  greater  than  to  Europe, 

Assuming  the  canal  to  be  built  across  the  Isthmus  of 
Nicaragua,  the  following  tables  will  illustrate  the  rela- 
tions of  England  and  New  York,  with  the  principal  ports 
of  the  East,  in  respect  of  distance :— - 


Via  Cape 

VU 

ofOood 

proposed 

Not  Loss. 

Not  Gain. 

Hope. 

CanaL 

ItamEaglMMl 

To  Cuitoa.................. 

12,900 

13,800 

900 

CAlcatto 

1M40 

16,480 

4,040 

Binptporo  ..M*. >••••«•• 

11,880 

16,120 

4,240 

Fram  New  York 

14,980 

12,850 

2;320 

To  CaBton. «.......... 

14,100 

11,820 

9,280 

CalGutto  ...*.......... 

12,360 

13,680 

1,320 

Singapore.... 

12,700 

11,420 

280 

is,Tao 

9,480 

6,240 

The  distances  to  Sidney  are  calcolated  9ia  Torrei  StralU, 

The  following  table  will  illustrate  the  relations  of 
England  and  New  Yoik  in  respect  to  the  principal  Wes* 
tem  ports  of  America  :— 


'  From  England 
To  Valparaiio 

Callao 

Sandwieb  Iilandi ... 

From  New  York 
To  Valpanlio............. 

Callao 

Sandwich  Iclands  ... 


Via  Gape  Horn. 


8,700 
10,020 
13,600 

8,680 

9,900 

18,200 


ViapropoMd 
Canal. 


7,600 
6,800 
8,640 

4,860 

3,640 
6,300 


Gain. 


1,200 
3,220 
4,860 

3,720 
6,360 
6,900 


But  it  is  not  to  be  assumed  that  all  the  trade,  much 
less  all  the  travel,  treasure,  and  mails  to  the  points 
which  I  have  indicated,  wiU,  under  any  circumstances, 
pass  through  a  canal.  The  passengers,  say  between  New 
York  and  San  Francisco,  amountmg  annually  to  nearly 
100,000,  would  never  consent  to  make  a  voyage  of  from 
1,000  to  2,000  miles  out  of  their  way,  to  Nicaragua, 
Darien,  or  Atrato,  for  the  sake  of  passing  through  a 
canal,  however  grand,  when,  bv  a  simple  trans-shipment 
at  Honduras,  for  instance,  and  a  ride  of  160  miles  on  a 
railway,  they  would  be  able  to  avoid  this  long  deioufr 
and  effect  a  saving  of  from  five  to  eight  days  of  time. 
For  even  if  steamers  were  to  run  to  any  canal  which 
might  be  opened,  and  supposing  no  detention  on  account 
of  locks  or  other^uses,  even  then  it  would  be,necesBary 
for  them  .'to  stop  for  coals  and  other  supplies,  more 
than  quadruple  the  time  Uiat  would  be  occupied  by 
the  passengers  over  the  railway,  in  effecting  tneir  re- 
embareation.  And  what  is  true  of  passengers  is  equally 
true  of  treasure,  the  mails,  and  light  freight  of  smaU 
bulk  and  large  value. 

I  do  not  wish  to  be  understood  as  arguing  against  a 
canal ;  what  1  mean  to  illustrate  is  this,  that,  open  a 
canal  wherever  we  may,  it  will  always  stand  in  ihe  same 
relation  to  a  railway  as  does  the  luggage-train  to  the 
express.  A  canal  would  be  chiefly  if  not  wholly  used  by 
ships  and  vessels  carrying  heavy  and  bulky  freights; 
but  as  most  articles  of  this  kind  are  kept  in  stock  in  all 
the  principal  ports  in  the  world,  it  is  not  of  so  much 
consequence  to  have  rapidity  as  constancy  of  supply, 
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and  hence,  unlecs  the  canal  ihall  be  conatracted  bo 
economically  aa  to  admit  of  a  moderate  tonnage  rate,  it 
is  not  improbable  that  shipe  of  this  kind  would  find  it 
more  economical  to  follow  the  rentes  now  open. 

Although  three  lines  have  been  examined  with  re- 
ference to  this  point,  vis.,  at  Tehuantepec,  Panama,  and 
Nicaragua,  the  latter  is  the  only  one  which  has  been 
pta^td  feasible  for  a  canal.  Thitf  has  been  accurately 
surveyed,  and  its  cost  estimated  not  to  exceed  £8,000,000 
steding.  Yet  after  a  careAil  examination,  by  a  com- 
mittee of  capitalists,  comprising  some  of  the  first  names 
of  the  world,  it  was  found  that,  calculating  every  ton 
of  shipping  which  would  be  likely  to  pass  through  it,  at 
rates  of  toU  not  so  high  as  to  drive  vessels  to  pursue 
their  old  channels,  and  making  due  allowance  for  the 
costs  of  repair  and  management,  little  or  nothing  would 
be  returned  on  the  capital  invested.  In  short,  '*  ii 
wmddnHpay  ;"  and  the  jvojeot  was,  consequently,  for  the 
time  being  abandoned. 

That  a  canal  will  sooner  or  later  be  opened  I  firmly 
believe,  but  I  do  not  believe  it  will  be  until,  by  the 
opening  of  railways  across  the  continent,  the  commerce 
of  the  Pacific  shall  be  sufficiently  developed  to  enable 
it  to  pay  a  fair  per  eenlage  on  the  cost  of  the  work. 

But  under  no  circumstances  can  a  canal  serve  the 
peculiar  purposes  of  railways,  as  a  means  ofMnter-oceanic 
communication;  n<^  can  railways  serve,  or  but  to  a 
limited  extent,  the  special  purposes  of  a  canal.  The  two 
are  not  rivals  but  auxiliaries,  and  no  canal  will  be  dug 
until  railways  have  made  it  indispensable. 

COMKBBOK  OF  THS  PACIFIC. 

I  have  emimerated  certain  countries,  in  the  Fteifio, 
with  which  commerce  would  be  facilitated  by  the  con- 
struction of  railways  or  canals  across  Central  America. 
The  actual  trade  with  those  countries,  passing  round 
Gape  Horn,  or  across  the  isthmus,  careimly  calculated 
for  the  year  1854,  presents  the  following  aggregates, 
which  have  since  been  largly  increased : — 

Number  of  vessels  employed 8,513 

Tonnage,  outward  bound  1,461,000 

Tonnage,  inward  bound 1,418,500 

Value  of  imports £8,963,000 

Value  of  exports    £22,013,000 

In  other  words,  the  commeroial  values  which  took  this 
direction,  in  the  year  1854,  amounted  to  a  grand  aggro- 
gate  of  £30,976,000.  This  is  exclusive  of  the  Austnlian 
trade,  of  which  but  a  little  more  than  £400,000  in  value, 
passed  bv  the  routes  in  question. 

I  shall  not  here  discuss  the  probabilitieB  of  the  trade 
of  the  British  Australian  col<niie8  taking  a  direction 
across  Central  America,  but  content  myauf  by  saying, 
that,  exclusive  of  gold,  the  imports  and  exports  of  these 
eolonies  coUeotively,  for  1855,  amounted  to  the  following 
totals:— 

Exports £7,215,000 

Imports 4,603,000 

Or  to  a  grand  total  of £n,718,000 

Of  course  the  commerce  of  Califomia  now  conatitutea 
the  largest  item  in  the  aggregate  of  trade  with  the  porta 
of  the  Pacific.  But,  leaving  Califomia  and  Oregon  aaide, 
wo  find  that  the  commerce  ot  the  United  States  alone, 
with  theae  porta,  rose  from  626  vesaels  of  244,000  tons, 
in  4849,  to  1,856  vessels  and  957,600  tons  in  1854; 
and  that  its  imports  and  exports  increased,  in  the  same 
period,  from  17,001,320  dollars  to  33,963,000  dollars,  or 
about  100  per  cent. 

Althougn  the  gold  of  Australia  does  not  now  flow 
across  Central  America,  yet  I  have  included  its  annual  and 
i^ggregate  product  in  the  following  table,  as  a  possible,  if 
not  a  probable  future  contribution  to  the  traffic  of  that 
nUlway  across  the  Isthmus  which  shall  beat  meet  the 
^eqairementa  of  oommeroe  :— 


£ 

1848 12,000 

1849 1,600,000 

1850 5,000,000 

1851 8,000,000 

1852 11.200,000 

1863 12,000,000 

1854 13,600,000 

1855 12,908,000 


AwtisUa. 
£ 


907,113 
9,735,903 

10,445,700 
9,028,759 

11,513,230 


TolaL 
£ 

12,000 

1,600,000 

5,000,000 

8,907,113 

20,935,908 

22,445,700 

22,628,759 

24,421,230 


£64,320,000  £41,630,705       £105,950,705 

We  see  that  gold  was  discovered  in  Califomia  in 
1848,  in  which  year  the  production  was  £12,000,  rising, 
in  1855,  to  £12,908,000.  It  was  discovered  in  Australia 
in  1851,  in  which  year  its  production  was  £907,118, 
rising,  in  1855,  to  £11,513,230.  The  producUon  for 
1856,  in  both  countries,  it  is  estimated,  wul  show  a  con- 
siderable increase  on  these  aggregates. 

The  gold  crop  of  Califomia  will  neceesarily  pass 
over  Central  America,  in  its  direct  and  inevitable 
voyage  to  the  great  commercial  centres  of  the  world. 
New  York  and  London.  But  this  is  not  the  whole 
amount  of  treasure  which  must  take  the  same  direc- 
tion. The  bullion  of  Chili,  Pern,  Ecuador,  and  the 
West  Coast  of  Mexico,  not  to  mention  the  present 
considerable,  and  the  prospective  large  contnbution 
from  Central  America  itself,  wiU  go  to  swell  the  pre- 
cious aggregate.  Taking  the  latest  official  returns, 
and,  in  their  default,  the  oest  estimates,  we  get  the  fol- 
lowing annual  contributions  to  the  metalfic  wealth 
of  the  world,  from  these  comparatively  unnoticed 
sources. 

Chili  (1854,  estimated),  silver  and  copper ...  £2,400,000 

Peru  (1854,  official),  gold  and  silver   1,050,000 

Bolivia  (1852,  estimated),  gold  and  silver  ...  400,000 

Ecuador  (1854,  estimated),        ditto      •     ...  600,000 

New  Grenada,  gold  and  silver,  say 200,000 

Mexico,  West  Coast  (1854),  gold  and  silver  1,200,000 

Central  America,  in  general,  gold  and  silver  500,000 

Total £6,360,000 

These  figures  are  rather  below  than  above  the  fact, 
but,  nevertheless,  show  that  the  product  of  the  precious 
metals,  on  the  western  coast  of  the  American  continent, 
and  of  which  the  natural  flow  is  by  the  speediest  and 
safest  route  across  Central  America,  amounts  annually 
to  upwards  of  £19,000,000,  or  95,000.000  dollars,  or 
nearly  twice  the  average  amount  of  bullion  in  the  Bank 
of  England.  At  the  low  charge  of  one-fourth  of  one 
per  cent,  the  revenue  aocraing  fVom  the  transportation  of 
the  precious  metals  from  sea  to  sea  would  reach  the  sum 
of  £50,000  per  annum,  or  2^  per  cent,  on  £2,000,000,  the 
capital  of  the  projected  Honduras  railway.  Add  the 
product  of  Australia,  and  the  revenue  from  this  source 
would  reach  £70,000  annually,  or  nearly  4  per  cent,  on 
the  same  capital. 

Let  us  now,  before  passing  to  other  connderationa  con- 
nected with  the  projected  work,  recapitulate  the  annual 
value  of  that  commerce  which  it  would,  to  a  greater  or 
less  degree,  accommodate,  and  which  is  interested  in  ita 
constraction : — 

Aggregate  general   commerce   with   the 
principal    Pacific   ports,    exclusive    of 

Australia    .^ £30,976,000 

Commerce  of  Australia  (1855)    11,718,000 

Australian  Gold  (1855)    11,518,000 

Total £54,307,000 

To  say  nothing  of  the  maila,  there  ia  another  important 
element  to  be  considered  in  tiiis  connection — I  mean  the 
passenger  traffic  between  the  seas— between  Great  Britain 
and  Australia,  and  between  the  United  States  and 
California. 
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NwaAir  of  FauiM&ri  goktg  frmk  tks  UnUed  Kingdom  to 

the  AvitniiaH  Ooi&Hm, 


Yew. 

CommlMJoneri. 

Number  of  pwnaf 

prooMdlng  bjtlMlr  own 

meani.* 

Total 
Sinigratloa. 

1863 
1864 
1866 

27,723 
41,066 
28,016 

33,678 
42.172 
24,283 

61,401 
83,237 
62,309 

•  Thle  clAM  of  pMi6ii(en  if  alwiiji  prooeedlaf ,  witlumt  refetviuw 
to  tlM  oiben.  It  ii  ImpoidUo  to  mj  how  xoanj  retarn  /rom  Aoa- 
tialis  Mumallj. 

The  arrivaLi  and  departares  at  San  Francifloo,  tnd 
the  Uthmns  of  Central  America,  have  averaged,  for  the 
past  three  years,  69,521  per  annum.  This  number  is 
irreffiMctivo  of  the  passengers  for  Chili,  Peru,  and  the 
i^nc  ports  generally,  wlio  would  probably  swell  the 
aggregate  to  upwards  of  80,000. 

Sating  in  Time  and  Distance. 

To  meet  the  requirements  of  the  vast  commerce 
which  I  have  indicated,  and  to  facilitate  the  passage  of 
so  many  thousands  of  passengers,  so  many  millions  of 
treasure,  and  for  the  transmission  of  the  public  mails,  it 
is  indispensable  that  we  should  have  a  safe,  an  adequate, 
and  permanent  route  of  transit  between  the  seas.  The 
neoeasity  is  obvious,  and  the  sole  question  now  is,  where 
is  that  route  to  bo  found?  I  should  be  false  to  an 
boneat  conviction,  formed  after  a  careful  study  of  the 
whole  subject  on  tlie  spot,  and  under  circumstances  par- 
ticularly favourable  to  its  iust  appreciation,  if  I  hesi- 
tated in  expressing  my  belief,  that  this  route  lies  through 
the  state  of  Honduras,  and  over  the  line  which  I  have 
presented  to  your  notice  this  evening.  I  unhesitatingly 
claim  for  it  a  dear  superiority  over  aU  others  which 
have  yet  been  proposed  across  the  Central  American 
Isthmus,  not  only  in  respect  of  distance,  and  in  freedom 
from  detentions  and  delays  resulting  Arom  bad  ports, 
advene  winds,  and  frequent  changes,  but  also  in  the 
exoeUenoe  of  its  harbours  at  both  extremities,  and  the 
general  salubrity  and  vast  resources  of  the  country 
through  which  it  passes. 

I.  IHtUmM, — ^Although  iim$f  not  distance,  is  the  true 
meaaore  of  the  relations  of  places,  yet,  as  the  saving  of 
time  depends  more  or  less  on  the  distanoe  to  be  traveraed, 
a  shortening  of  distance  must  always  be  an  important 
element  in  calculating  the  advantages  of  the  respective 
roates  which  have  been  proposed  between  the  oceans. 

The  distances  from  Liverpool  to  San  Francisco,  touch- 
ing at  Jamaica,  by  the  various  routes  in  existence  or 
proposed,  are  as  follows : — 

Fti  Panama 7,d80  milet. 

„  Nicangua 7,720     „ 

„  Tehuantepeo 7,740     „ 

„  Honduras  7,820     „ 

The  distances  between  Kew  York  and  the  same  port, 
as  also  the  distances  from  New  York  to  Calloa  and 
Valparaiso,  are  as  follows :— 


Via 
Paaanuu 

Via 
Nisaragqa. 

ViaTebn- 
aatapeo. 

Via 
Hondimt. 

New  York  to 
flail  TVvafllfnn.. tt 

III 

Ill 

4,200 
4,080 
6,400 

4,121 

3,640 

ValpenieOb**....*....  n... 

4,800 

The  positive  saving,  in  distance,  which  the  Honduras 
IhM  would  afford  over  Panama,  in  the  voyage  from 
Great  Britain  to  California,  would  be,  therefore,  660 
miles;  over  Nicaragua,  400  miles;  over  Tehuantepec, 
490  milet ;  and,  as  respects  the  South  American  ports, 
the  line  would  be  more  favourable  than  TehuaDtepeo, 
and  nearly  as  fiivounkble  at  the  others.  At  regards 
New  Tock  and  thd  Atlantio  States  of  the  Union,  the 


gain  over  Panama  would  be  1,100  miles;  over  Nicara- 
gua, 580  miles. 

II.  7¥»w.— The  voyages  between  New  York  and  San 
Francisco,  vi4  Panama,  for  the  year  1865,  according  to 
official  tables,  averaged  24  days  9  hours ;  those  viA  Ni- 
caragua, 22  days  22  hours.  Now,  as  regards  California, 
the  difference  between  the  Honduras  and  Panama  routes, 
in  point  of  absolute  distance,  is  about  one-fifth.  All 
other  circumstances,  therefore,  being  equal,  the  opening 
of  the  Honduras  road  would  efVeot  a  saving  of  five  da^i. 
But  the  greater  facilities  which  Honduras  affords,  re- 
sulting chiefly  from  the  possession  of  unexceptionable 
ports,  will  augment  that  saving  from  three  to  five  days 
more,  or  to  ft^m  eij^ht  to  ten  daye  in  all;  that  is  to  say, 
reduce  the  voyage  from  twenty-four  days  and  a-half  to 
fourteen  days. 

Next,  as  regards  Australia ;  for  the  year  and  a-half 
ending  January  Ist,  1856,  the  passage  of  the  mails 
from  London  to  Melbourne  occupied  an  average  of  96 
days,  and  fh>m  Melbourne  to  liondon  85  days.  The 
distance  from  Liverpool  to  Melbourne,  9iA  Honduras,  has 
been  calculated  with  care,  and  found  to  be  12,841  miles. 
At  an  average  rate  of  steaming  of  twelve  miles  per 
hour,  and  allowing  Ave  days  for  coaling  and  tranship- 
ment, the  voyage  could  be  performed  in  exactly  47  days 
20  hours ;  br,  calculating  steaming  at  ten  miles  per 
hour,  and  allowing  the  same  time  for  detentions,  in  56 
days  10  hours ;  in  the  former  case  effecting  a  saving  of 
47  davs  in  the  outwtrd,  and  87  days  in  the  inuHird  voyage. 
Although  the  saving  of  distance,  vt4  Honduras,  over  that 
viA  Panama,  in  the  vovage  from  Great  Britain  to  Aus- 
tralia is  but  slight,  still,  should  a  line  of  steamers  be 
established  between  the  mother  country  and  her  Aus- 
tralian colonies,  the  paramount  considerations  of  good 
esrts,  salubrious  climate,  the  possession  of  coal  on  the 
acific,  and  abundant  sui^lies,  would  necessarily  de^r- 
mine  the  Isthmus  of  Honduras  as  the  point  where  the 
continent  would  be  crossed. 

III.  Porte.-— The  panunount  necessity  of  good  ports  at 
both  extremities  of  any  work  of  the  kind  proposed,  has 
already  been  made  the  subject  of  remark.  As  obeerved 
by  Capt.  Fitzro^,  **  it  is  that  one  main  point  to  be  insisted 
on  without  which  success  is  impoosible."  I  have  said 
that  the  ports  at  both  extremities  of  the  Honduras  line 
are  unexceptionable.  They  are  easy  of  entrance  and  exit, 
ample  in  aimensions  for  the  largest  fleets,  with  abundant 
depth  of  water,  and  ^ood  holding  ground,  and  admitting 
of  the  easy  construction  of  wharves,  at  which  the  largest 
sea-going  steamers  may  tie  up,  beside  the  depots  of  the 
railway.  This  much  is  incontestable,  and  may  be  easily 
verified  by  an  inspection  of  the  official  maps. 

Now  let  us  see  now  the  other  lines,  actual  or  proposed, 
compare,  in  this  respect,  with  the  one  under  notice,  com- 
mencing with  that  viA  Panama : — 

In  the  first  place,  the  Bay  of  Panama,  on  the  Pacific,  is, 
in  no  sense  of  the  word,  a  port ;  steamers,  at  best,  have 
to  lie  several  miles  from  shore,  and  passengers,  freight 
and  supplies,  have  to  be  embarked  and  disembarked  in 
small  boats  and  lightera— an  qwration  which  can  only  be 
performed  at  certain  stages  of  the  tide,  and  in  bad 
weather  cannot  be  performed  at  all.  Delay,  danger,  un- 
certainty,  and  expense,  are  the  necessary  results  of  this 
deficien(^. 

The  objections  to  Navy  Bay  (the  Atlantic  terminus 
of  the  Panama  Railway)  are  not  equally  great ;  but  this 
is  far  from  being  a  safe  port,  inasmuch  as  it  is  open  to 
the  north-east,  the  direction  from  whence  blow  the 
heaviest  gales.  On  the  81st  of  December,  1854,  a  storm 
from  the  north-east  destroyed  the  wharves  at  Colon,  and 
wrecked  every  vessel  in  the  port.  The  American  steamer 
North  Star,  and  the  British  West  India  steamer  Demtoni, 
only  escaped  a  similar  fate  by  getting  up  steam  and 
standing  out  to  sea.  A  delay  of  two  days  in  embarking 
the  California  pansengers,  mails,  and  treaaore,  was  the 
conteqnenoe. 

At  regards  the  proposed  Chiriqui  and  Duloe  line,  the 
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pnoticabUify  of  which  for  &  nilway  has  not  yet,  bo 
far  EB  I  am  aware,  been  tested  by  a  survey,  I  have 
only  to  say,  that  it  lies  dose  to  that  of  Panama,  and  so 
far  as  distances  are  concerned,  would  afford  but  trifling 
saving  over  the  latter.  The  territory  within  which  it 
faUs,  forms  part  of  New  Grenada,  which  State  having 
conceded  an  exduHve  charter  to  the  Panama  Railway,  is 
debarred  from  making  the  necessary  concession  for  the 
construction  of  the  road  here  suggested.  Chiriqui 
Lagoon  offers  several  good  ports,  and  the  Gulf  of  Dulce, 
so  far  as  we  are  informed,  is  al«)  a  fair  port. 

The  Nicaragua  line  is  simply  impracticable,  at  any 
reasonable  cost,  for  a  railway.  It  would  involve,  first, 
a  road  128  miles  in  length,  fh>m  the  port  of  San  Juan 
to  Lake  Nicaragua,  through  the  uninhabited  valley  of 
the  Rio  San  Juan.  To  turn  the  Lake  and  reach  the 
Pacific,  would  involve  upwards  of  100  miles  additional 
along  the  southern  diore  of  the  Lake,  and  through  a 
wild  and  uninhabited  district.  Or  else,  a  transhipment 
would  be  required  to  cross  the  Lake,  and  another  to 
crofla  the  strip  of  Und  intervening  between  the  Lake  and 
the  PMific.  Interior  transhipments  must  be  fatal  to  any 
route,  looking  to  economy,  smed,  and  security  of  transit. 

The  Port  of  San  Juan  de  Nicaragua,  on  the  Atlantic, 
is  a  very  good  port;  that  of  San  Juan  del  Sur,  on  the 
Pacific,  small  and  inadequate. 

The  proposed  <*  Tehuantepec  Route,"  the  only  one 
which,  in  respect  of  saving  of  distance  in  communicating 
with  GaUfomia,  can  be  compared  with  that  proposed 
Uurough  Honduras,  has  absolutely  no  port  in  the  Atlantic, 
and  is,  if  possiUe,  less  favoured  on  the  Pacific.  It  is 
proposed  to  enter  the  Rio  Coatsacoalcos,  on  the  side 
of  the  Gulf  of  Meadco;  but  this  river,  opening  due 
north,  and  enosed  to  the  ibll  force  of  the  northers,  has 
only  twelve  feet  of  water  on  its  bar,  whilst  the  smallest 
of  the  GaUfomian  steamen,  the  Falcon^  draws  fifteeii 
feet  of  water. 

**  At  high  water,  on  the  fiill  sad  ehsage,  the  depth  of  water 
on  the  bsr  (Ooatsseoaleos)  is  sbont  thirteen  feet,  aiM&Usas  low 
as  deven  feet"— Jti^porl  of  TtHmmU^peo  Survejf,  p.  115. 

"Tbenortof  Teh«antepee(oBthe  Paoifie)  gives  its  name  to 
the  himieBnes  which  blow  from  the  K.  W.,  and  whichmevent 
noemli  from  landiof  at  the  small  ports  of  Sabinas  and  Ventosa. 
— AnnboUt'e  New  Spain^  voL  L  p'  2fi. 

"  It  would  be  neeesmy  •(to  open  thii  itmte)  to  remedy,  if 
possible,  die  want  of  a  modentdy  convenient  port  on  the  Pa- 
cific. Tehnantepee  scsieely  desoves  the  nsne  of  a  roedstetd ; 
the  sea  recedes  day  by  day  fiom  its  shores,  and  the  ancfaonige 
ycariy  beeomes  wone."— ifteAel  C^AevoMer,  L*l9tkme  de  Po- 
waiiMiip.  w6« 

**  In  the  season  of  *  Norths,*  great  risk  woold  attend  the  ap- 
proach of  vessels  to  that  part  eftbe  coast  (Coatsaooaleos),  whoe 
then  is  neither  port  nor  shelter  nearer  than  Vera  Onu,  120 

Norths' the  land  there- 
bot  fermsa  perfect 'oitl 

„  could  not  eeespe  under 

canvtsi.*' — Oapt,  Liot,  Superintendent  of  Briiuh  Weet  India 
MaU  Steamere. 

**  The  Gulf  bsr  cannot  be  considered  as  sibrding  more  than 
twelve  feet  ofwater.  Upon  the  Padfie  side  there  Is  no  hsiboiir.'' 
— Coi.  Ahert,  Cii^rf  United  SuUee  TcpofraMeal  BureoM, 

**  In  regaid  to  the  approacfaee  on  either  sde,natore  has  been 
unkind;  and  Ventosa  jky.  on  the  Paeifie,  is,  hi  its  very  name 
(•  Windy*),  an  spt  cxpresnon  for  the  cbsraeter  of  the  roadstead ; 
while  on  the  Coatsacoalcos  side  there  is  nothing  to  protect  the 
entrsnoe  of  the  river  from  the  northers  of  the  Gulf  of  Mezioo."— 
J.  H.  Alexander,  Cangreeeumal  Seport,  No.  145, 1849,  p.  44. 

**  The  whole  shore  of  Tehuantepee  is  subject  to  the  visitatidn 
of  terrific  hnrricsaes,  sweepmg  with  resisUess  fniy  along  this 
inhospitable  ooost,  whero  the  tempest-tossed  manner  seeks  in 
vsin  n>r  a  hsibour  of  refbge,  even  tor  the  smallest  dsss  of  sea- 
gofaig  vessels.  For  this  tSne  is  no  remedy:  the  senius  of  man 
cannot  control  the  stonns,  and  nature  is  constant^  interposing 
new  physicsl  dUficnlties  in  the  way  ot  nariflation.**— (/otona 
ffughee,  U.  S>  Tcpograpkieal  Engineere,  Jfeport  to  the  Sec. 
</  State  qf  the  UnUed  Statee. 

1  have  said,  and  may  here  repeat,  that  none  of  the 
ports  on  the  Atlantic  coast  of  America,  aronnd  the  Gulf 
of  Mexico  and  the  Caribbtui  Sea,  can  be  reigarded  as 


healthy.  The^,  however,  differ  very  widely  in  this 
respect ;  some,  like  Vera  Cruz  and  Chsgres,  having  earned 
the  ghastly  title  of  the  "  Graveyardsof  Kuropeans.*'  Much 
depends  upon  the  proximity  of  lughlands,  the  absence  of 
marshes,  and  the  mrection  of  the  winds.  In  these  respects 
Puerto  Caballos  is  comparatively  highly  favoured ;  the 
mountains  are  dose  by,  afibrding,  on  their  slopes,  at  dif- 
ferent altitudes,  a  thermometrical  variation  of  20  degrees. 
It  lias,  moreover,  at  its  back,  a  country  as  salvlirious 
as  any  under  the  tropics.  The  yellow  fever  has  never 
been  Imown  there,  or  at  Omoa,  six  miles  to  the  eastward, 
except,  as  at  Belize,  in  the  form  of  sporadic  cases. 

Transmission  of  Ivtellioencb. 

Let  us  consider,  for  a  single  moment,  the  relations  in 
respect  of  transmission  of  mtcUtgence  which  the  pro- 
posed work  would  open  up.  I  take  it  for  granted  that  the 
Atlantic  telegraph  will  be  laid  down  within  the  present 
year,  and  thus  put  this  metropolis  in,  I  may  say,  instan- 
taneous communication  with  every  part  of  the  United 
States — with  the  far-off  prairies,  and  with  the  southern- 
most Capes  of  Florida.  BVom  the  point  last  named  to 
Havana,  in  the  island  of  Cuba,  is  but  ISO  miles,  and  a 
submarine  telegraph  to  connect  the  two  points  is  already 
under  contract.  Communication  between  LondcHi  and 
Havana  being  thus  established,  it  will  be  easy  to  con- 
tinue the  connection  still  farther  to  the  Bay  of  Fonseca. 
To  accomplish  this  object  it  will  only  be  neoeasaiy  to 
construct  180  miles  of  land  telegraph  to  Cape  Sui  An- 
tonio; 270  miles  of  submarine  telegraph,  thence  to 
the  British  establishment  at  Belize;  120  miles  of 
submarine  telegraph  thence  to  Puerto  Gaballoe,  and 
161  miles  land  telegraph  (which  would  naturally  be  con- 
structed by  the  railway  company  itself,  for  its  own  con- 
venience) to  the  Bay  of  Fonseca.  That  is  to  say,  assum- 
ing the  telegrai^  connection  with  Havana  complete,  a 
supplement  of  840  miles  land,  and  390  miles  sub- 
marine telegraph,  at  an  outside  cost  of  £50,000,  would 
complete  the  communication  between  Londcm,  New 
YorK,  Havana,  and  the  Bay  of  Fonseca!  In  other 
words,  it  would  put  this  metropolis  within  8  days  of 
San  Francisco,  6  days  of  CaUao,  10  days  of  Valparaiso, 
and  80  days  of  Australia. 

At  present,  the  naval  stations,  both  of  the  United 
States  and  Great  Britain,  in  the  Pacific,  are  established 
at  Valparaiso.  Orders  fttnn  England  to  the  Pacific 
squadron  have,  therefore,  not  only  to  traverse  the 
Atlantic,  but  nearly  the  whole  western  coast  of  South 
America,  to  reach  their  destination.  Now,  as  nearly 
all  the  points  in  the  Pacific,  where  the  services  of  na- 
tional vessels  would  be  required,  lie  not  only  to  the 
northward  of  Valparaiso,  but  to  the  north  of  the 
Equator  itself,  it  follows  that  vessels  assigned  to  any 
specific  duty  would  be  required  to  sail  back  over  the  line 
which  their  orders  had  traversed,  and,  in  case  of  sailing 
vessels,  be  subject  to  weeks  of  detention  in  pAssing  the 
latitude  of  calms  and  variable  winds.  Thus,  if  a 
steamer  were  selected  for  duty,  say  at  Acapulco,  on  the 
coast  of  Mexico,  her  orders  would  have  to  go  2,880  miles 
out  of  the  way  to  reach  her  in  Valparaiso,  and  the  vessel 
afterwards  would  be  obliged  to  sail  8,480  miles  to  arrive 
at  her  destination  I  The  time,  between  the  issue  of  the 
order,  and  its  execution,  under  no  drcumstanoes,  could 
be  less  than  40  days ! 

Let  us  imagine  the  Bay  of  Fonseca,  which  haa  every 
facility  for  we  purpose,  to  be  fixed  upon  as  a  nrvu 
station  in  the  Pacific,  and  thetelegn^hiccommunicatioii 
complete.  In  such  event,  orders  issued  Ihmi  the  Admi- 
ralty would  be  able  to  reach  the  Padfio  squadron  within 
a  single  day,  and,  in  the  supposed  case  of  a  vessel 
destined  to  Acapulco,  be  executed  within  4  days  from 
their  issue.  And  what  is  true  of  Acapulco,  woold  be 
true,  in  equal  proportion,  in  the  discnarge  of  wlkat- 
ever  service  might  be  required  of  a  squadron  in  the 
Fekcifio,  whether  on  the  western  coast  of  Anuftioa,  the 
eaateni  shore*  of  Asia,  ot  at  Ae  island  of  the  i^fic. 
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Hence  I  deduce,  and  1  believe  fairly,  the  importance  of 
the  prcmosed  work  in  a  governmental  and  executive 
point  of  view- 

Ghabtbb  and  Guabaktees. 

I  have  now  laid  before  you  the  general  features,  and 
indicated  some  of  the  necessities  which  exist  for  the  con- 
struction of  the  proposed  road,  and  pointed  out  some  of 
the  advantages,  intrinsic  and  comparative,  which  it  will 
afford.  It  now  only  remains  to  inquire,  fint,  what 
facilities  have  been  offered  by  the  government  of 
Honduras  itself  to  promote  the  enterprise?  and,  teoond, 
what  guarantees  are  afforded  that  it  shall  be  secure 
against  local  disorders,  or  foreign  interruption,  when  con- 
structed? Firtt,  the  government  of  Honduras  has  con- 
ceded a  charter  for  the  enterprise  of  the  laigest  liberality, 
which  fully  recognines  and  practically  embodies  those 
principles  of  freedom  of  trade  which,  starting  from 
this  island  as  a  centre,  are  radiating  all  over  the  world. 
The  charter  is  exclusive  for  70  years  from  the  opening 
of  the  road,  at  the  end  of  which  time  the  works  are  to  be 
purchased  by  the  State,  at  a  valuation,  or  the  charter 
continued  in  perpetuity.  It  concedes,  in  aid  of 
the  undertaking,  and  as  a  guarantee  of  interest, 
the  fee  simple  of  2,250  square  mfles  of  land, 
on  or  near  the  line  of  the  road.  To  encourage 
emigration  and  the  introduction  of  skilled  labour,  it 

S'ves  a  bounty  of  75  acres  of  land  to  every  married 
bourer  or  artisan  who  may  be  engaged  for  a  specified 
time  on  the  road.  It  exempts  such  of  the  citizens  of 
the  State,  as  may  be  in  the  employ  of  the  road,  from 
public  service.  It  makes  the  road,  when  constructed, 
open  and  free  to  the  people  of  all  nations ;  provides 
thai  the  ports  at  both  extremities  shall  be  free  ports ; 
that  all  property  in  trantitu  shall  be  free  of  duty ;  and 
that  no  passports  shall  be  reauired  of  ijassengers.  In 
short,  it  makes  every  desirable  concession,  and  offers 
every  facility  for  the  travel  and  commerce  of  all  na- 
tions, and,  in  this  respect,  affords  a  model  of  liberality 
and  wisdom. 

Second. — What  guasantee  against  local  disorders  or 
foreign  interruption?  I  answer  the  guarantee  of  the 
three  most  powerful  nations  of  the  globe, — ^England, 
France,  and  the  United  States,  by  joint  treaties,  or 
treaties  direct  with  Honduras.  The  following  passages 
from  the  treaty  between  Oreat  Britain  and  Honduras, 
which  has  been  equally  accepted  by  France,  and  which 
Honduras  has  bound  herself  to  incorporate  in  everv  treaty 
she  may  make  with  other  countries,  sets  forth,  that 
Great  Britain,  "tn  ordkr  to  ueure  the  eonttruetion  and 
permanence**  of  the  road  in  question,  '*tmd  alio  to  teeme 
for  the  benefit  of  mankind  the  uninterrupted  adoanta^  of 
eueh  communication  from  $ea  to  tea,  guaranteee  poeitioely 
and  efficaciously  the  neutrality  of  the  eame"  and  **enyaye$, 
in  conjunction  with  Bondurae,  to  protect  it  from  intern^ 
Hon,  seigure,  or  unjuet  confiecation^  from  whateoever  jquarter 
the  attempt  may  proceed" 

In  consideration  of  such  guarantee,  the  government  of 
Honduras,  on  its  part,  agrees  that  **  the  right  of  way  or 
transit  over  such  route  or  road,  or  any  other  that  may 
be  constructed  within  its  territories,  from  sea  to  sea,  shall 
be  at  sdl  times  open  and  free  to  the  government  and 
subjects  of  Great  Britain,  for  all  lawflil  purposes  what- 
ever ;  that  no  tolls,  duties,  or  charges  of  any  kind,  shall 
be  imposed  by  the  government  of  Honduras  on  the 
transit  of  property  belonging  to  the  government  of  Great 
Britain,  or  on  the  public  mails  sent  under  authority  of 
the  same,  nor  on  the  subjects  of  the  British  Crown ; 
that  all  lawful  produce,  manufactures,  merchandise,  or 
other  property  belonging  to  subjects  of  Gh«at  Britain 
passing  from  one  ocean  to  the  other,  in  either  direction, 
shall  be  subject  to  no  import  or  export  duties  whatever, 
nor  to  any  discriminating  tolls  or  charges  for  convey- 
ance or  transit,  on  any  such  route  or  road  as  aforesaid, 
and  shall  be  secure  and  protected  from  all  interruption 
or  detention,  on  the  part  of  the  state ;  and,  finally,  as  an 


evidence  of  its  disposition  to  accord  to  the  travel  and 
commerce  of  the  world  all  the  advantages  resulting  from 
its  position  in  respect  to  the  two  great  oceans,  Honduras, 
of  ner  own  good  will,  engages  to  establish  the  ports  at 
the  extremities  of  the  contemplated  road,  as  free  ports 
for  all  the  purposes  of  commerce  and  trade." 

Conclusion. 

And  here,  in  a  Society  devoted  to  the  arts  and  the 
glories  of  peace,  it  seems  to  me  it  will  not  be  out  of 
place  to  oner  a  word  of  congratulation  on  the  probable 
happy  solution  of  those  differences  in  respect  to  Central 
America  that  have  so  long  disturbed  the  friendly  re- 
lations between  the  United  States  and  Great  Britain, 
which  it  is  equally  the  duty  and  policy  of  both  to  foster 
and  preserve.  A  twelvemonth  has  not  passed  since  wo 
saw,  and  every  man  interested  in  the  welfare  of 
humanity  and  the  advancement  of  civilisation  saw,  with 
surprise  and  alarm,  the  rival  fleets  of  the  two  first  com- 
memal  countries  of  the  globe  concentrating  in  the 
waters  of  the  Caribbean  sea,  and  there  taking  up  an 
attitude  of  mutual  defiance,  ready  to  appeal  to  that 
bloody  arbitration  which  is  the  last  resort  of  nations. 
For  months  the  peace  of  the  world  depended  upon  the 
discretion  and  mutual  forbearance  of  a  score  of  naval 
commanders.  A  fancied  insult  on  either  side,  the  firing 
of  a  single  unlucky  gun,  would  have  roused  that  indomi- 
teble  spirit  which  finds  expression  in  the  grim  motto, 
common  to  both,  "  we  die  but  never  surrender."  I  will 
not  dwell  upon  the  consequences  which  wo  all  know 
would  have  followed  on  such  a  catastrophe,  and  in  the 
contemplation  of  which  the  cheek  of  the  boldest  might 
well  grow  pale. 

Thanks,  however,  to  that  spirit  of  moderation  and 
wisdom  which,  in  spite  of  momentary  excitements,  holds 
a  steady  sway  over  the  councils  of  both  countries,  the 
differences  to  which  I  have  alluded  have  been  amicably 
and  honourably  adjusted,  and  the  principle,  that  the 
great  inter-oceanic  highways  througn  Central  America 
shall  be  open  and  free  to  all  nations  on  equal  terms,  has 
received  the  solemn  sanction  of  both  governments.  To 
establish  it  may  have  cost  the  abandonment  of  valueless 
pretensions,  and  even  of  doubtful  rights ;  but  what  are 
these  in  comparison  with  the  great  positive  advantages 
thereby  secured,  the  smallest  of  whicn  outweighs  tenfold 
all  that  could  have  been  gained  from  a  contrary  policy  ? 
Let  us  hope  that  with  the  settlement  of  this  question 
the  last  cause  of  difference  between  the  two  countries 
has  disappeared  for  ever,  and  that  the  white-winged  dove 
of  peace  which  recently  reached  these  shores,  shall  be 
received  as  she  was  sent,  as  the  messenger  of  the  **  love 
and  respect  of  the  people  and  Congress  of  the  United 
States  to  the  Queen  and  the  people  of  England." 

Let  us  hope  that,  side  by  side,  the  capital  and  enter* 
prise  of  both  countries  shall  strive,  in  all  fhinkness  and 
good  faith,  to  open  across  the  American  continent  those 
ways  of  communication  which,  by  augmenting  com- 
merce, creating  new  markets,  cheapening  imports,  and 
above  all,  by  giving  active  and  remunerating  employment 
to  industry,  shall  add  to  the  wealth  and  increase  the 
prosperity  of  each.  Not  that  I  would  urge  these  purely 
selfish  considerations  alone,  for  apart  from  the  new  fields 
which  these  works  would  open  to  enterprise,  thev  would 
tend  equally  to  that  diffusion  of  light,  knowledge,  and 
civilization,  which  always  follows  upon  an^  great 
improvement  in  the  j^ysical  condition  of  mankmd,  and 
which  extends  with  every  saving  of  an  hour's  time  or  a 
mile's  distance,  in  the  intercourse  between  nations.  The 
conjunction  of  time  and  circumstances  seems  favourable 
for  the  underteking.  The  "  Star  of  Empire,"  which  in 
its  westward  progress  stood  still  for  a  while  on  the  crest 
of  the  Cordilleras,  is  now  reflected  in  the  tranquil  waten 
of  the  Pacific.  The  hard]^  and  adventurous  sons  of  a 
common  stock,  working  their  steady,  unwavering  course 
around  the  globe,  now  stand  upon  the  high  Capes  of  Ca- 
lifomia,'and  the  eastenunost  cliffs  of  Australia,  and  with 
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oatstretched  hands  shout,  "Hail,  brother !"  across  the  in- 
tanrening  sea!  They  came  to  regions  desolate  and 
flavage,  or  dead  under  the  incubus  of  an  effete  nation- 
ality, and  the  sands  beneath  their  feet  have  turned  to 
gold.  They  built  their  huts  on  tiie  shores  of  an  un- 
tracked  ocean,  and  lo !  its  bosom  is  whitened  with  the 
sails  of  a  countless  fleet,  and  its  horizon  streaked  with 
the  smoke  of  those  giant  steamers,  which,  freighted  with 
a  wealth  exceeding  that  of  the  ancient  galleons,  push 
aside  the  waves  along  the  shores  of  an  entire  continent ! 
Blind  indeed  he  must  be,  who  fails  to  discover  in  these 
siand  results  the  evidences  of  a  high  design,  or  who 
tails  to  perceive  that  a  great  over-ruling  power  has 
placed  the  standard  of  civilisation  in  the  hands  of  a 
chosen  people,  and  bidden  it  to  go  forth  **  conquering  and 
to  conquer ;  "  not  by  force  of  arms  so  much  as  by  the 
force  of  an  energy,  working  by  example,  constant  and  in- 
flexible, and  through  the  medium  of  institutions,  which, 
however,  they  may  differ  in  form,  afipree  in  principle,  and 
are  equally  adapt^  to  the  infant  colony  or  the  powerful 
republic,  and  under  which  alone  the  capabilities  of  men 
attain  their  most  vigorous  development.  Let  then  the 
members  of  the  great  Teutonic  family,  chosen  of  God, 
recognising  their  mission,  prove  faithful  to  their  duties ; 
and  wisely,  and  with  mutual  forbearance,  making  use  of 
that  national  and  commercial  pre-eminence  which  their 
dastic  institutions  and  individual  superiority  have 
qualified  them  to  attain,  gird  the  world  as  with  a  hoop, 
vivifying  dead  nations  and  emancipating  mankind ! 


DISCUSSION. 

Mr.  Tkelawney  Saunders  said— Viewing  the  various 
wojects  presented  to  the  world  for  crossing  the  Great 
Central  American  Isthmus,  he  was  bold  to  say,  that 
none  appeared  to  him  to  offer  so  many  promising  features, 
or  BO  much  prospect  of  collateral  advantage,  as  that  now 
laid  before  them  by  Mr.  Squier.  Whether  they  consi- 
dered the  Tehuantepec  route,  or  the  present  route  across 
the  Isthmus  of  Panama,  or  the  route  bv  Lake  Nicaragua, 
or  the  proposed  Honduras  route,  or  indeed  any  other 
—in  every  instance  the  paramount  object  must  be  to 
combine  the  advantages  of  good  ports,  with  a  transit 
through  a  country  capable  of  being  developed  by  a 
race  of  men- requiring  a  temperate  and  salubrious  cli- 
mate. No  proposed  route  appeared  to  combine  these 
advantages  in  the  same  decree  as  that  presented  to 
their  notice  by  Mi*.  Squier.  But,  while  allowing  all 
this,  thero  were  two  or  three  advantages  which  the 
author  of  the  paper  claimed  for  his  route  which  he 

gir.  Saunders)  would  hardly  be  disposed  to  concede, 
e  admitted,  that  for  the  purposes  of  the  United 
States,  the  line  now  proposea  onered  greater  advan- 
tages than  probably  any  line  within  the  territories  of 
the  United  States — ^that  it  afforded  the  most  facile  access 
southward  between  the  eastern  and  western  shores  of 
their  territories ;  but  when  Mr.  Squier  claimed  for  Fon- 
aeca  the  establishment  of  the  British  naval  station, 
instead  of  Valparaiso — if  the  question  of  removing  the 
Pacific  naval  station  was  raised — there  was,  he  thought, 
another  site  which  had  greater  claims  than  even  Fonseca. 
He  alluded  to  our  own  possession  in  the  Pacific,  Van- 
couver's Island,  which  had  been  frequently  recommended 
as  offering  special  advantages  for  a  naval  station,  in 
the  great  facilities  which  it  possessed  for  communication 
with  the  mother  country,  and  particularly  in  reference 
to  Canada.  Those  advantages  must  not  be  overlooked. 
With  regard  to  the  proposed  route  in  connection  with 
our  communication  with  our  Australian  colonies,  he 
thought  there  were  very  few  relations  existing  between 
Australia  and  Central  America  calculated  to  divert  the 
communication  between  Australia  and  the  mother  country 
to  a  western  route.  He  thought  the  natural  relations  of 
Australia  with  our  Asiatic  possessions— with  Asia  gene- 
rally— and  the  facilities  afforded  by  the  overland  com- 
munication by  way  of  the  Mediterranean,  which  was 


likely  to  be  improved — ^which  was  likely  at  no  very 
distant  date  to  be  developed  by  telegraphic  com- 
munication — that  all  these  circumstances  pointed  out 
the  natural  route  from  this  country  to  Australia  to 
be  by  way  of  Asia  in  connection  with  our  Asiatic  pos- 
sessions, and  he  thought  the  object  should  be  the 
development  of  British  capital  and  enterprise  in  that 
direction.  It  was  to  be  observed  that  the  voyage  from 
Australia  to  Central  America  must  be  a  profitless  voyage 
— ^wheieas  the  voyage  to  Australia  by  way  of  our  Aoatic 
possessions  was  already  occupied  by  a  trafiic  of  the 
greatest  importance,  which  was  likely  to  develop  itself 
in  a  manner  they  could  hardly  anticipate.  But  so  far 
as  the  communication  between  the  eastern  and  western 
portions  of  the  United  States  was  concerned,  the 
facilities  afforded  by  the  Honduras  route  were  un- 
doubtedly much  greater  than  those  afforded  by  the  Pacific 
route,  or  by  the  formation  of  a  railway  on  the  southern 
boundaries  of  that  territory.  He  might  Airther  allude 
to  the  advantages  we  at  present  possess  for  communica- 
tion with  the  Pacific  by  means  of  our  own  territories, 
but  he  thought  he  had  said  enough  to  call  forth  reflection 
upon  this  paper,  which  abounded  in  important  and  in- 
teresting matter  for  the  consideration  by  this  Society. 

Mr.  Thos.  Webster,  F.B.S.,  agreed  with  the  last 
speaker  that  the  interesting  and  important  paper  they 
had  heard  read  deserved  Uie  deepest  consideration,  but 
the  magnitude  and  importance  of  the  subject  might  pre- 
vent many  persons  from  speaking  upon  it.    With  regard 
to  the   importance  of  the  union  of  the  Atlantic  and 
Pacific  oceans,  there  could  not  be  two  opinions.    A  more 
magnificent  or  important  project  with  reference  to  the 
commeroe  of  the  world  or  the  union  of  all  nations  could 
not  possibly  occupy  their  attention.    He  was  glad  to  find 
that  this  Society  had  taken  up  so  early  in  the  session  a 
subject  which  had  more  or  less  occupied  the  attention  of 
the  other  kindred  societies  in  the  metropolis  in  the  last 
year.    There  was  one  paragraph  in  the  paper  to  which 
he  gave  his  most  hearty  concurrence,  which  was,  that  at 
some  time  or  other  the  Atlantic  and  Pacific  oceans  must 
be  united  by  a  canal.    He  looked  upon  it  that  a  canal 
which  would  admit  the  passage  of  vessels  from  one  ocean 
to  the  other,  without  locks,  and  at  all  times  of  the  tide,, 
with  the  same  certainty  as  they  would  traverse  the  other 
parts  of  the  ocean,  was  the  object  to  which  commercial 
men  ou^ht  to  direct  their  attention.     That  this  was  a 
thoroughly  practicable  scheme  had  been  demonstrated,, 
not  only  by  the  researches  of  Mr.  Kelly,  of  New  York, 
who  had  expended  large  sums  of  money  from  his  own  pri- 
vate fortune  in  exploration  and  surveys,  but  if  they  would 
not  trust  to  the  researches  of  their  brethren  of  the  United 
States,  he  was  quite  satisfied  to  rest  upon  the  testimony 
of  the  scientific  men  who  expressed  their  opinion  upon 
the  communication  on  this  subject,  which  was  brought 
forward  by  Mr.  Kelly,  in  this  country,  last  year,  namSy,. 
that  the  scheme  was  quite  practicable  somewhere  about 
the  place  that  he  proposed — a  plan  originally  suggested  by 
the  great  Humboldt.    That  was  a  question  which  thev 
ought  never  to  lose  sight  of,  not  that  he  would  wish, 
for  a  moment  to  disparage  the  scheme  which  had  been 
advocated  in  this  paper,  or  any  other  scheme  of  the  like 
purport,  because  if  there  was  any  prospect  of  a  railwav 
being  carried  across  that  isthmus,  it  was  a  matter  to  which, 
they  ought  to  give  the  utmost  assistance  in  their  power. 
But  whatever  railway  communication  they  might  succeed 
in  establishing  in  that  quarter,  in  his  opinion  it  could 
never  supersede  the  necessity  for  a  ship  canal,  and  unlesa 
the  latter  was  clearly  demonstrated  to  be  impracticable, 
it  was  an  object  which  ought  never  to  be  lost  sight  of  by 
the  commercial  world.    He  was  quite  satisfied,  from  the 
position  of  the  author  of  the  paper,  that  he  must  bo  fully 
acquainted  with  the  various  projects  that  had  been  started 
in  reference  to  this  matter.    The  paper  referred  to  the 
question  of  a  railway  over  different  parts  of  the  isthmus, 
and  alluded  generally  to  the  question  of  a  ship  canal  to 
connect  the  two  great  oceans.    jBut  the  meeting  generally 
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might  not  be  aoquainted  with  the  acheme  which  he  would 
place  in  contnst,  namely,  a  canal  for  connecting  the 
Atlantic  and  Pacific  Oceans  by  the  valley  of  the  Atrato. 
Upon  thiahe  would  remark  that  the  sorveys  had  aliown 
that  at  the  proposed  points  of  Junction  the  mean  level  of 
the  tides  in  both  oceans  was  about  the  same.  Mr.  Kelly 
had  aseertertained  this,  in  which  he  was  confirmed  by 
Capt.  Llo^d,  and  by  the  experience  of  those  who  were 
engaged  in  the  Panama  line,  who  found  that  at  the 
pomt  proposed  there  were  bays  forming  good  harbours. 
Under  these  circumstances,  and  if  there  were  no  extra- 
ordinary diflSculties  of  country— even  if  a  large  moun- 
tain tunnel  were  required,  they  knew  what  their  engineers 
were  capable  of  accompli^ing  in  the  way  of  tunneling. 
K  the  cost  were  heavy  for  a  tunnel  such  as  Mr.  Kelly 
suggested  in  his  plan,  yet  having  regard  to  the  great 
value  and  importance  cf  such  a  project,  they  ought  never 
to  lose  sight  of  it.  In  offering  these  few  observations, 
he  wished  to  be  understood  as  not  detracting  in  the 
least  degree  from  the  value  and  importance  of  the  scheme 
propounded  by  Mr.  Squier ;  but,  inasmuch  as  theirobject 
was  to  discuss  all  these  projects,  they  ought  not,  he 
thought,  to  lose  sight  of  that  which  would  afford  those 
facilities  to  the  commerce  of  the  world,  which  it  was  the 
pbject  of  this  Society,  amongst  other  things,  to  encourage 
and  promote. 

The  Chairman  said  he  had  the  very  pleasing  duty  to 
propose  that  the  thanks  of  the  meeting  be  given  to  Mr. 
Squier  for  the  interesting  paper  he  had  read,  and  he 
hoped  he  should  be  the  meoium  of  conveying  a  unani- 
mous vote  of  thanks  to  that  sentleman. 
The  vote  of  thanks  having  been  passed, 
Mr.  Squieb  had  a  word  or  two  to  offer  on  the  interest- 
ing remarks  of  the  two  gentlemen  who  had  just  spoken. 
The  objections  which  he  (Mr.  Squier)  had  adduced 
against  Valparaiso  as  a  naval  station,  applied  with  equal 
force  against  Vancouver ;  the  former  was  at  one  extre- 
mity of  the  continent,  the  latter  at  the  other ;  there  were 
no  countries  where  the  service  of  public  vessels  would 
ever  bo  required  to  the  southward  of  Valparaiso,  nor  to 
the  northward  of  Vancouver.  Besides,  communication 
with  Vancouver,  unless  a  telegraph  were  to  be  constmcted 
from  sea  to  sea,  through  the  vast,  savage  district,  through 
the  thick  forests,  and  the  wild  Indian  tribes,  to  the 
northward  of  the  great  lakes,  until  then,  at  least,  orders 
would  require  to  go  3,000  miles  or  upwards  out  of  their 
way  in  order  to  reach  Vancouver.  As  to  communica- 
tion with  Australia,  it  must  be  borne  in  mind,  that  any 
route  going  eastward,  must  leave  out  half  of  the  com- 
mercial world,  viz.,  America,  which  had  not  onlv  exten- 
sive, but  growing  relations  with  Australia.  The  ques- 
tion was,  whether  there  should  be  two  lines  of  commu- 
nication, one  for  what  might  be  called  the  European, 
and  the  other  for  the  American  trade,  or  whether  these 
should  be  combined  in  a  single  line,  concentrating  the 
resources  which  would  be  diffused  over  both,  in  one  yigo- 
roos,  jMj/tff^,  weekly  line .  Again ,  any  line  going  eastward 
necessarily  left  out  New  Zealand,  which  would  fall  into 
the  course  of  alineoti  Central  America.  As  he  had  said, 
the  question  of  a  canal  was,  after  all,  aoeotper  eenU,  He 
yielded  to  no  one  in  his  appreciation  of  the  importance  of 
such  a  work,  and  he  ^It  sure,  that  when  there  was 
a  dear  prospect  of  its  affording  a  fair  return  on  the  capi- 
tal it  would  require,  then  it  would  be  built,  and  not  until 
then.  But  he  had  no  hesitation  in  saying,  that  the  pre- 
sent commerce  with  the  Pacific,  which,  under  any  rea- 
sonable probability,  would  go  by  a  canal,  would  not 
meet  this  condition.  Leaving  out  of  the  question  the 
feasibility  of  the  proposed  Atrato  canal,  he  would  ask 
where  were  to  be  obtained  the  revenues  to  support  it,  and 
yield  B,j9er  eaUage  on  its  estimated  cost  of  £30,000,000? 
Exclusive  of  the  gold,  mails,  passengers,  express  freight, 
&e.,  which  would  not  go  by  a  canal,  the  total  commerce 
of  Europe  and  the  Umted  States  with  the  Pacific  ports 
fell  below  £20,000,000.  Add  the  commerce  of  Australia, 
and  then  it  would  not  exceed  £30,000,000 ;  and  it  would 


require  a  charge  of  at  least  10  per  cent,  on  that  amount 
in  order  to  support  the  canal,  and  pay  a  fair  interest  on: 
its  cost.  But  such  a  charge  would  effectuallv  prevent 
vessels,  except  in  rare  instances,  from  going  through  a 
canal.  Hence,  he  (Mr.  Squier)  was  again  led  to  the- 
opinion  advanced  in  his  paper,  that  no  canal  could  be 
constructed,  as  a  commercial  enterprise,  until  railways 
and  other  means  of  communication  across  the  continent 
had  developed  the  commerce  of  the  Pacific  to  four  or  five 
times  its  present  proportions,  and  until  it  should  become 
so  large,  that  a  reasonable  toll  levied  upon  it  should  be 
sufiioient  to  support  the  canal  and  pay  a  fair  return  on 
its  cost. 

The  Secretary  annonnced  that  on  Wednesday 
next,  the  28th  instant,  a  paper,  by  Mr.  Jolm 
Anderson,  Inspector  of  Machinery,  Boyal  Ar- 
senal, Woolwich,  '*  On  the  Application  of  Ma«- 
chinery  in  the  War  Department,"  wonldbe  read. 


CROSBY  HALL.— REV.  DR.  BOOTH  ON 
COMPETITIVE  EXAMINATION. 

On  Thursday  evening,  the  15th  inst.,  the  inaugural 
lecture  to  the  Evening  Classes  for  Young  Men,  was 
delivered  by  the  Rev.  Dr.  Booth,  F.R.S.,  at  Crosby 
Hall,  Bishopsgate-street,  Col.  Syses,  F.R.S.,  Chairman 
of  the  East  India  Company,  and  Chairman  of  the 
Council  of  the  Society  of  Arts,  in  the  chair. 

Dr.  Booth  spoke  as  follows: — ^In  appearing  before 
you  this  evening,  I  have  determined  to  address  my 
observations  not  so  much  to  you  who  come  hereto  while 
away  an  idle  hour,  as  to  those  youn^  men  who  are 
already  members  of,  or  are  about  to  jom  the  classes  in 
this  ancient  hall.  It  may  be,  that  some  who  attend  here 
this  evening  shall  hear  from  me,  or  rather  fh)m  those 
who  will  address  the  meeting  after  me,  advice  to  direct 
their  judgment,  or  arguments  to  strengthen  their  ro- 
solves,  or  words  of  encouragement  to  uphold  them  in  the 
labours  they  have  entered  upon.  I  wish  to  speak  par- 
ticularly to  those  who  are  entering  on  the  race  of  life, 
weighted,  it  may  be,  with  poverty  or  home  sorrows,  the 
ailments,  perhaps,  of  a  bed-ridden  father,  or  the  wearing 
grief  of  a  widowed  mother,  or  the  ^wing  claims  of 
BtUe  brothers  and  sisters.  But  may  it  not  be  here  as  in 
athletic  games,  in  which  men  purposely  carry  weiffhta 
that  they  may  throw  themselves  forward  in  the  leap 
with  the  greater  force  and  impetus.  May  it  not  be, 
I  say,  that  domestic  trials,  the  ret  angutta  dcmi^  butui^ge 
you  the  more  strenuously  to  unwearied  exertion,  and 
supply  the  most  urgent  motives  to  inflexible  perseve* 
ranee  and  unbending  adherence  to  that  integrity  without 
which  no  man,  even  in  a  temporal  sense,  can  ultimately 
prosper. 

There  are  doubtless  manjr  hero  to-night  who  sympa- 
thise, deeply  sympathise,  with  those  to  whom  I  refer; 
and  that  wide-spreading,  all-pervading  sympathy  de- 
scending from  the  classes  above  on  those  below  is  by  far 
the  most  assuring  aspect  of  the  times  in  which  we  live. 
Only  think  of  the  Chairman  of  the  East  India  Company 
fifty  years  ago  presiding  over  a  meeting  for  opening 
classes  to  teach  clerks  or  artisans,  or  a  nobleman  giving 
lectures  at  a  Mechanics'  Institution,  or  well-bom,  ten- 
derly-nurtered,  highly-educated  women,  taking  on  them- 
selves the  loathsome  duties  of  common  hospital  nurses 
for  common  wounded  men  far  tram,  home,  leaving  the 
refinements  and  comforts  of  their  English  fire-sides, 
braving  the  horrors  of  war,  the  inclemency  of  the  climate^ 
and  the  innumerable  hardships  incidental  to  the  trying 
duty  they  had  voluntarily  and  cheerfully  undertaken. 

I  have  spoken  so  much  lately,  from  time  to  time,  on 
this  question  of  education,  that  I  have  left  myself  hardly 
anything  new  to  say  abont  it ;  and  as  all  I  have  said  has 
been  published  tlm>ugh  the  powerM  and  expansive 
Agency  of  the  press,  I  am  precluded  from  adopting  a 
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course  very  couvenient  for  lecturers,  that  of  hashing  up 
an  old  lecture  for  the  entertainment  of  a  new  audience. 
However,  as  I  am  here,  let  me  avail  myself  of  the  oppor- 
tunity to  make  a  few  practical  remarks,  and  to  address  a 
few  words,  as  well  of  caution  as  of  encouragement  to  the 
young  men  I  see  here  before  me  this  evening. 

Now,  in  the  first  place,  I  would  observe  that  the  disad- 
vantages you  labour  under  are,  so  to  speak,  accidental — 
not  inherent  to  your  condition.  They  are  not  such  as 
require  some  external  power  to  remove.  Ton  may  be 
hard  worked,  you  may  have  to  rise  early  and  go  to  bed 
late,  you  may  have  but  few  holida3rs  and  out  little 
amusement,  you  may  have  many  calls  and  pressing  claims 
upon  your  earnings,  but  you  belong  to  no  csste,  you  are 
members  of  no  subject  race,  you  are  fettered  by  no  law, 
you  are  crushed  by  no  custom,  you  are  banned  by  no 
prejudice,  you  walk  erect  as  Englishmen ;  the  ^tes  of 
the  temple  of  knowledge  stand  wide  open  to  receive  you, 
if  you  have  only  the  ability  and  the  nerseverance  to 
climb  the  steep  ascent  on  which  it  stanas.  The  broad 
road  to  advancement  stretches  far  away  before  you,  till 
it  is  lost  in  the  horizon.  A  very  long,  rugged,  and 
heavy  road  some  find  it  to  be.  This,  however,  must  be 
said :  no  artificial  obstacles  are  thrown  across  it  to  im- 
pede you  in  your  journey. 

To  ^ou ,  voung  men ,  tms  is  a  ^p^eat  matter.  You  have 
no  artificially  contrived  disabilities  to  contend  against. 
Kay,  more,  it  matters  not  whether  you  are  native-born 
Cockneys,  Yorkshiremen,  or  Welshmen,  Irish  or  Scotch, 
Canadians  or  West  Indians,  evexy  post  and  honour  in  the 
state— save  one — is  open  to  you,  if  only  Ood  will 
prosper  your  efforts.  Of  what  other  nation  on  the  face  of 
the  earth  can  this  be  truly  said !  Thank  God,  you  are 
citizens  of  such  a  country. 

Now  do  not  mistake  me.  Do  not  for  a  moment  imagine 
that  I  expect  you  to  join  these  classes  with  the  confident 
expectation,  that  by  so  doing,  you  are  all,  through  dili- 
gence and  industry,  to  rise  to  some  high  social  position 
or  other  on  which  you  may  have  set  your  hearts  oe  fore- 
hand. You  must  ffuaid  against  this.  It  is  no  better  than 
day-dreaming,  and  you  are  sure  to  be  disappointed.  No. 
Enter  the  classes  with  the  hope  that,  under  Grod,  your  dili- 
gence and  industry,  your  enei^  and  perseverance,  shall 
Uad  you  to  something  better  than  your  lot  at  present. 
Leave  the  issues  in  the  hands  of  Him  who  decides  better 
for  us  that  we  can  for  ourselves.  Yon  are  young,  and  the 
wide  world  is  before  yon.  Take  Columbus  as  your  ex- 
ample, who  boldly  embarked  on  the  solitary  and  shore- 
less ocean  before  him,  in  the  sure  conviction  that  he 
would  at  length,  with  Providence  his  guide,  reach  some 
point  of  tliat  unknown  coast  he  was  in  quest  of.  He  did 
not  much  care  in  what  latitude  or  climate  the  object  of 
his  voyage  should  be  attained. 

Now  to  you  who  are  about  to  join  the  dasses  in 
Crosby-hall,  I  would  give  this  advice— Take  up  those 
iabject«  for  which  you  have  a  natural  taste,  ana  which 
are    likely   to  be   of    meet  value  to  you    in   their 
application  to  the  ordinaiy  business  of  life.     Thus, 
if  vou  are  in  the   office  of  an  ensineer,  architect  or 
buuder,  practical  mathematics  wul  be  of  much  use 
to  you.    If  you  are  engaged  in  manufacturing   pro- 
cesses, yon  will  find  that  you  can  make  no  way  without 
a  knowledge  of  chemistry ;  and  the  more  profound  your 
knowledge  the  safer  and  cheaper  will  your  apidications 
■  of  that  knowledge  be.    If  yon  are  engaged  in  commer- 
cial houses  an  acquaintance  with  foreign  languages  is 
likely  to  be  of  much  use  to  you.    A  clerk  who,  to  his 
other  qualifications,  adds  a  knowledge  of  German  or 
Spanish,  or  French,  is  of  much  more  value  to  an  em- 
plover  who  has  business  to  transact  in  these  languages, 
and  he  is  paid  accordingly.  And  here  bv  the  way,  I  ma^ 
observe,  how  much  the  study  of  modem  languages  is 
neglected  in  a  country  which  has  more  dealings  with 
foreign  nations  than  any  other  in  Europe.    In  our  best 
•chods,  with  few  exceptions  only,  German  and  French 
are  taught,  and  these  not  as  essentials,  bat  as  extras,  if 


there  happens  to  be  a  vacant  hour  in  the  time  table, 
into  which  other  subjects  cannot  conveniently  be  throat* 
I  would,  moreover,  advise  you,  if  you  do  not  find  your* 
selves  altogether  misplaced  in  the  position  of  life  which 
it  is  your  lot  to  fill,  and  ill-qualified  to  discharge  ita 
duties,  seek  not  to  diange,  but  rather  aspire  to  excel- 
lence in  the  pursuit,  you  have  chosen,    ^d,  above  all 
things,  be  thoroughly  sure  of  this,  that  there  is  nothing 
in  the  decay  of  a  wretched  existence,  or  in  the  decline  of 
mispent  years  which  kindles  a  more  lively  remorse,  or 
clouds  more  darkly  the  evening  of  a  troubled  life  than 
the  retrospect  of  mis^nt  time,  and  the  vivid  recoUectioift 
of  hours  unprofitably  wasted, 

**  Oh,  mlwpent  jouth,  how  prodigal  of  time.** 

How  may  you  hear  sometimes,  and  still  more  often  know^ 
of  some  old  broken-down  pauper  lamenting  how  that  great 
banker  or  merchant,  Mr.  So-and-So,  was  in  the  same 
office  with  me, — we  were  clerks  together.  He  was  always 
poring  over  some  book  or  other,  whUe  I  used  to  go  to  the 
tavern  or  the  theatre.  I  was  wont  to  laugh  at  him  and 
call  him  poor  spirited.  He  now  lives  respected,  with 
every  blessing  around  him,  while  I  am  houseless  and 
homeless.  He  walks  erect  before  men,  whilst  I  atink 
back  to  my  lonely  garret.  * 

Again,  to  you  who  are  not  over-quick  in  learning,  I 
would  say,  be  not  disheartened.    Learning  is  very  often 
like  gain,  "  soon  got,  soon  gone."    Some  persons  leam 
with  surprising  quic^ess,  but  soon  forget  what  they 
thus  soon  leam ;  while  others  leam  very  slowly,  but 
retain  what  they  do  leam  with  astoniuiing  tenaci^» 
Some  mdn's  brains  would  seem  to  be  as  soft  as  curds, 
while  those  of  others  are  as  hard  as  ivory.    Therefore, 
aptitude  is,  in  itself,  without  reference  to  other  quail* 
ties,  no  criterion  of  the  intrinsic  power  or  value  of  any 
man's  intellect.    Slowness  f^«quently  arises,  not  from. 
stupidity,  but  fVom  the  resistance  the  mind  exhibits  to 
contemplate  arguments  or  examine  facts  fhnn  new  points 
of  view.    No  one  considers  that  the  softnees  of  lead  is 
more  to  be  prized  than  the  hardness  of  silver.    Berides, 
a  man  may  have  a  fine  intellect,  but  not  possess  the 
moral  qualities  which  would  enable  him  to  use  it  to  the 
best  advantage,  such  as  decision,  promptitude,  energy^ 
and  perseverance.    Much  in  Uie  same  way  as  a  woodman 
may  have  a  very  fine  and  keen  axe,  but  of  what  use  will 
it  be  to  him,  if  his  arms  are  paralysed?    Or  as  a  man 
may  be  a  capital  cricket  player,  but  of  what  avail  is  his 
skiu,  if  he  has  got  the  gout  in  his  feet?    Do  not  any  of 
you  be  led  away  by  that  most  miscfaeivous  Ofonion,  that 
a  man  leams  in  proportion  to  the  deamess  and  depth  of 
his  understanding ;  it  is  very  much  more  in  proportion 
to  his  eagerness,  energy,  and  determination.    Agam,  do 
not  be  cast  down  because  you  cannot  rate  your  progress 
from  day  to  day.    Do  not  be  like  quick-growing  boys,, 
every  now  and  then  putting  their  backs  up  to  a  aoor  or 
smooth  wall,  and  scoring,  to  see  how  much  they  have 
grown  since  the  last  time.    Be  assured  of  this,  that  no- 
thing you  have  once  learned  is  ever  wholly  erased  firom 
the  memory.     It  may  be  smirched  and  blotted,  bot 
there  it  remains.    You  may  have  forgotten  it,  that  is, 
you  may  not  be  able  to  recaU  it  hv  any  voluntary  act  of 
the  memory  ot  power  of  the  wul,  but  how  often  does 
some  violent  emotion,  or  it  may  be  the  burning  heat 
of  a  fever,  bring  out,  in  all  their  original  vividness  (like 
an  obliterated  inscription  on  some  old  coin)  things  that 
have  lain,  unnoticed  and  forgotten,  in  that  queer  old 
storehouse,  the  human  mind.    Therefore,  what  vou  now 
leam  will  leave  its  track  in  the  mind,  though  the  thing 
leamed  may  pass  dean  out  of  your  memory.   lake  those 
old  quarries  we  read  of  in  Pentelious  or  Paros,  though 
the  blocks  of  mart>le,  the  material  of  the  breathing  bust 
or  godlike  statue  have  gone,  never  more  to  letmn,  yet 
the  rats  of  the  wheels  which  bore  them,  the  grooves  in 
which  the  waggons  ran,  are  as  fVesh  and  sharp  as  if  thsgr 
left  off  running  only  yesterday.    Be  sure  then,  whatever 
you  leam,  be  It  for  good  or  evil,  will  tell  some  lime  or 
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other,  most  likely  not  directly  but  indirectly.  "  The 
bread  that  is  cast  upon  the  waters  will  be  found  by  you 
after  many  days."  Mathematicians  sav,  that  if  a  stone 
be  dropped  into  the  sea,  the  vibration  thus  produced  will 
be  transmitted  to  the  profoundest  depths  of  the  furthest 
ocean.  We  all  of  us  know,  what  would  literally  be  in- 
credible, if  it  were  not  actually  a  common  fact  in  the 
mouths  of  common  men,  that  a  vibration,  or  force,  or 
floid,  or  something  (whatever  you  please  to  call  it  does 
not  much  matter),  is  transmitted  with  inconceivable  ve- 
locity along  metaUic  wires,  to,  it  may  be,  immeasurable 
distances.  The  proverbial  and  figurative  speed  of  thought 
is  here  outstripped  by  an  actually  demonstrated  pl^sical 
motion.  We  know,  moreover,  ih&i  no  single  particle  of 
matter  has  been  lost  or  annihilated  since  the  creation  of 
the  world.  It  may  assume  ten  thousand  different  shapes, 
like  Proteus  in  tne  old  Greek  legend,  but  it  continues, 
through  every  scene  and  change,  identically  the  same. 
If,  then,  the  Almighty  be  so  conservative  of  matter  that 
no  single  particle  of  it  is  permitted  to  be  wasted  or  lost, 
is  it  a  forced  analogy  to  surmise  that  he  is  equally  con- 
servative of  the  emanations  of  the  mind,  espeioially  as  I 
have  shown  that  thoughts,  though  forgotten,  are  not 
lost ;  though  beyond  the  power  of  the  niemory  to  recal, 
jet  there  are  states  of  mental  excitement,  when — 

**  A  thoQflsiid  ftntsiplfi 
Begin  to  throng  into  the  memoiy. 
Of  calling  ihapes  and  beckoniiig  ihadowB  dire. 
And  aery  tongues  that  BjUable  men*i  names .*^ 

Hence,  what  you  learn  is  no  little  matter  ;  it  tinges,  as 
light  transmitted  through  coloured  glass,  every  act  of 
years  and  not  ^ours  only.  If  with  our  present  finite 
capacities  and  limited  means  of  knowledge  we  can  clearly 
tnce  the  action  of  mind  upon  mind,  just  as  we  can  com- 
vote  the  attraction  of  matter  upon  matter ;  if  we  can 
Usibly  decipher  the  impress  stamped  on  the  hearta  of 
saccessive  generations  by  such  men  as  Shakespeare, 
Kewton,  Bacon,  Galileo,  Columbus,  Luther,  and  other 
great  benefactors  of  mankind,  who.  shall|  calculate  the 
whole  efficient  force  and  living  influence  which  any  one 
pneration  actually  brings  to  bear  on  those  which  fol- 
low. Even  though  "  dead  it  yet  speaketh."  Think  you 
not  that  the  noble  deeds  of  men  live  in  those  who  como 
after  them.  Would  England  be  the  England  it  is  if  we 
had  no  history.  Who  shall  compute  the  full  force  of 
the  influence  produced  on  the  mind  of  the  nation  by  the 
noble  deeds  of  heroism  therein  recorded.  Who  is  there 
Amongst  us  so  cold  as  to  tead  unmoved  about  Cressy  or 
Agincourt,  or  the  Invincible  Armada,  or  the  fires  of 
Smithfield,  or  the  burning  of  the  bi^ops?  The  actions 
of  men  do  indeed  live  after  them.  Do  not  imagine 
that  the  deeds  of  those  whose  bones  lie  buried  on  the 
stormy  heights  which  frown  over  the  iron-bound  coast  of 
the  inhospitable  Euzine,  shall  not  tell  upon  the  destinies 
of  generations  yet  unborn.  It  is  not  so.  We  are  all 
Ittrts  of  one  vast  system,  and  we  have  each  of  us  our 
work  in  that  vast  system  to  perform.  Well  is  it  for  him 
who  does  the  work  that  is  given  him  to  do.  We  are 
ttdi  of  us  links  of  one  great  chain,  and  the  iron  link  is 
qnite  as  necessary  as  the  link  of  gold. 

Let  me  now  address  to  those  \moare  about  to  join  the 
Masses  in  this  hall  a  few  words  of  ftiendly  advice  and 
much  needed  caution,  a  caution  which  the  liberality  of 
the  supporters  of  this  institution  renders  the  more  neces- 
my.  Some  of  you  mav  have  the  notion,  I  hope  they 
^  but  few,  that  as  books  and  apparatus  are  here  pro- 
dded, and  the  assistance  of  able  teachers  secured,  you 
have  therefore  nothing  to  do  but  saunter  in  at  the  pro- 
per time  and  listen  patiently  to  what  the  lecturer  has 
^t  to  say  about  the  subject  you  desire  to  learn.  Kow 
let  me  tell  you,  and  I  may  save  you  both  time  and 
monev  by  the  information  I  am  going  to  give  you, 
^niely,  that  all  any  one  of  you  would  be  likely  to  learn 
vj  that  mode  of  procedure  would  hardly  be  worth  the 
price  of  the  shoe  leather  he  should  wear  in  walking  to 
*hJs  hall.    What  you  want  is  to  work  knowledge  inch  by 


inch  into  your  own  minds, — ^not  to  listen  to  a  man  who 
has  got  it  already,  dealing  it  out  by  the  fathom.  Tou 
can  no  more  think  with  another  man's  knowledge  than 
you  can  walk  with  another  man's  legs.  Let  no  man  de* 
ceive  you.  The  acquirement  of  knowledge  of  any  kind 
worth  having,  is  a  work  both  of  time  and  labour.  It  is 
heavy  drudgery,  at  any  rate  at  first.  To  learn  a  lan- 
guage especially,  if  you  are  at  all  advanced  beyond  youth, 
will  try  both  your  endurance  of  labour  and  your  powers 
of  perseverance.  All  the  books  and  apparatus  here  pro- 
vided, aU  the  teachers  employed,  can  do  no  more  than 
direct  and  smooth  your  labours.  You  work  with  better 
tools,  that  is  all.  None  of  you  would  be  so  foolish  as 
to  imagine  that  a  carpenter's  apprentice  could  learn  his 
trade  by  being  furnished  with  a  chest  of  new  and  sharp 
tools,  instead  of  old  and  blunt  ones.  Good  books,  good 
maps,  good  teachers,  are  only  the  chest  of  sharp  tools  of 
the  joiner's  apprentice.  He  must,  whether  his  tools  be 
sharp  or  blunt,  learn  his  trade  in  the  sweat  of  his  brow, 
just  in  the  same  way  as  you  must  learn  a  language  or  a 
science  by  the  sweat  of  your  brains. 

You  have,  I  dare  say,  most  of  you,  learned  to  dance. 
Now,  you  did  not  attend  lectures  upon  the  accomplish- 
ment of  dancing.  You  learned  to  dance,  by  doing  your 
steps  and  going  through  your  figures  first  awkwardly  and 
in  a  bungling  manner ;  gradually  you  came  to  go  through 
them  more  gracefully  and  more  correctly.  Your  dancing- 
master,  you  will  recollect,  did  little  more  than  make  yon 
keep  time,  and  when  you  went  wrong,  set  you  to  do  your 
steps  over  again,  until  you  could  go  through  them  more 
correctly.  Believe  me  there  are  a  great  many  things  as 
well  as  dancing  that  you  must  learn  in  the  same  way .  Trust 
me  you  can  do  but  little  in  the  way  of  learning  either 
literature  or  science,  unless  vou  bring  into  the  study  of 
it  a  large  ^pital  of  hard  work.  Why,  if  it  were 
otherwise — ^if  books,  apparatus,  teachers,  and  lectures, 
were  aU  that  was  required,  every  rich  man  amongst  us 
would  be  a  Solomon,  which  I  presume  no- one  womd  as- 
sert even  in  the  citv  of  London.  The  millionaire  might 
furnish  himself  with  what  languages  he  wanted,  as  he 
does  with  clothes  from  his  tailor,  or  buy  his  sciences  as 
he  does  his  horses.  Why,  if  everything  were  to  be  done 
by  books,  apparatus,  lectures,  and  teachers  alone,  how 
could  the  poor  man  ever  rise  at  all  ?  Now,  I  think  it 
tight  to  speak  thus  plainly  to  you,  lest  you  should 
imagine  that  you  will  have  nothing  to  do  but  to  come 
here  punctually,  listen  attentively,  and  g[0  away,  without 
giving  further  thought  to  the  matter  until  the  next  even- 
ing lecture  comes  round.  It  is  no  wonder  such  absurd 
notions  should  iH^vail,  when  we  see  advertised,  *  *  French 
taught  in  six  lessons  or  German  in  ten."  Only  think  of 
leamins  in  six  or  ten  lectures  what  many  spend  their 
whole  fives  without  being  able  perfectly  to  acquire.  It 
is  much  better  you  should  know  at  once  the  hard  fact 
and  stern  truth,  because,  when  after  attending  per- 
haps sixty  lectures,  you  should  find  your  knowledge  at 
best  but  elementary  and  vague,  instead  of  being  nro- 
found  and  dear,  you  might  naturally  suspect  yourselves 
of  dulness  or  your  teacher  of  incompetencnr,  or  both,  and 
regret  that  you  did  not  repair  to  the  mill  of  the  six-les* 
son  conjuror,  who  puts  in  a  raw  Cockney  at  one  end, 
and  wim*  six  turns  |of  the  handle,  delivera  him  out  at 
the  other,*discoursing  most  eloquently  in  Fftrisian  French. 

There  is  another  reason  why  I  insist  so  much  on  this 
point.  Many  of  you  doubtless  intend  to  come  up  to  the 
Examination  of  tiie  Societv  of  Arts,  which  will  be  held 
at  their  house  in  the  Adelphi  during  the  first  week  in 
June  next,  to  compete  for  a  portion  of  the  £fiOO  we  have 
to  give  away  in  prues,  and  for  our  certificates  as  well. 
Now,  our  respected  chairman  (Colonel  Sykes)  will  tell 
vou,  who,  watchful  as  Janus  in  the  old  heathen  mytho- 
logy, keeps  one  face  fixed  on  our  vast  Indian  Empire, 
while  hfi  turns  the  other  on  the  progress  of  that  national 
education  which,  when  ftilly  developed,  can  alone  qualify 
us  to  wield  the  sceptre  of  those  vast  dominions— Colonel 
Svkes,  I  8ay«  as  chairman  of  the  Council  of  the  Society 
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of  Art*,  will  inform  you,  that  mere  smatteren  or 
dilettanti  listeners,  will  cain  but  little  by  coming  up  to 
our  examinations,  that  flie  prizes,  certificates,  and  re- 
wards, will  (if  the  Society's  Boaid  of  Examiners  can 
secure  the  result)  be  given  to  the  industrious  and  the 
diligent. 

Now,  some  of  you  may  say,  and  more  think,  well,  wo 
thought  we  should  have  nothing  to  do  but  to  pay  our 


gle.  they  are  told  that  the  greatest  mathematicians  since 
the  time  of  Archimedes  have  entirely  failed  to  trisect  it 
geometrically,  immediately  apply  themselves  with  much 
dilligence  to  solve  the  difficulty  which  had  baffled  the 
genius  of  Newton.  Beginners  in  anpr  subject  are  apt 
to  underrate  the  difficulties  inherent  in  it.  The  more 
they  learn,  the  more  it  grows  upon  them,  the  more  its 
range  seems  to  widen.    A  man  taking  up  a  new  subject 


money  and  attend  the  lectures  one  or  two  evenings  a    is  somewhat  like  a  squatter  in  one  of  the  primeval 

week ;  that  we  should  find  it  as  amusing  as  listening  to    * ■' —  ' "-     -ntn.— i-_  ».__•__  ^_  _i___    t.. 

one  of  Mr.  Thackeray's  lectures,  as  entertaining  and  re- 
quiring as  little  painful  exercise  of  thought  as  reading 
one  of  Mr.  Dickens's  stories.  But  here  you  talk  to  us 
about  work  and  drudgery.  Have  we  not  enough  of  it 
during  the  day,  without  giving  our  evenings  to  it  like- 
wise ?  Why  should  we  undergo  all  this  labour  ?  Why 
should  we  face  this  heavv  work  ?  I  will  tell  you  the 
reason  why.  Because  it  is  your  duty  to  yourselves,  to 
those  who  are  dependent  upon  you  and  look  up  to  you. 
Because  it  is  your  duty  to  Him"  who  has  endowed  you 
with  the  faculties  and  capacities  you  possess ;  who  in 
bestowing  them  upon  you,  manifestly  intended  that  they 
should  not  remain  idle,  nor  continue  stagnant  or  unde- 
veloped. You  have  encouragements  which  those  who  went 


before  you  never  had,  or  hoped  to  see.  Some  fifty  yearsago 
had  young  men  attempted  to  improve  themselves  as  you 
do  now,  they  would  have  been  looked  upon  with  suspicion 
and  dislike  as  discontented  men,  or  even  as  disaffected 
persons,  who  were  not  satisfied  with  the  station  in  which 
the  Almighty  had  placed  them,  but  forgetting  the  hu- 
mility belonging  to  their  condition  were  striving  to  raise 
themselves  out  of  their  proper  class,  their  reprovers  at  the 
same  time  for^tting  that  they  were  themselves  doing  the 
venr  same  thing,  using  up  every  energy  of  mind  and 
body  m  a  hke  pursuit,  but  of  rank,  decorations,  or  titles. 
You  know  how  men   in  your  own  class,  who  formerly 
pursued  knowledge  under  difficulties,  were  forced  to  read 
in  the  hours   filched  from  the  scanty  time  allowed  for 
sleep ;  how  they  were  compelled  to  beg  or  borrow  old 
books  here  and  there ;  how  nobody,  or  at  least  onlv  those 
very  near  and  dear,  felt  any  sympathy  with  their  pur- 
suits ;  how  they  deceived  no  word  of  encouragement, 
nobody  to  bid  them  God  speed,  how  often  the  rare 
knowledge  thus  laboriously  and  painfully  acquired  at 
last  died  with  them,  for  the  opportunity  to  use  it  never 
came.    They  laboured  without  hope.    Let  not  your 
labours  then  fall  short  of  theirs.    Such  were  the  diffi- 
culties that  men  like  Watt  and  Arkwright.  and  Brindley 
and  Gifford,  and  Locke  and  Chantry,  and  a  thousand 
others  had  to  contend  with.    You  have  not  fallen  on 
their  evil  days.    You  live  when  public  meetings  such  as 
thisare  held  togiveyou  encouragement  bv  their  sympathy, 
and  help  by  their  liberality,  to  urge  you  on  to  the  work  of 
improving  and  bettering  yourselves.  Money  is  subscribed 
for  prizes  to  reward  your  diligence.     Nearly  600  em- 
ployers of  labour  have  voluntarily  taken  on  themselves 
the  moral  obligation  to  recognise  the  claims  to  employ- 
ment of  those  who  shall   obtain  the  Society  of  Arts 
certificate.    Men,  some  of  them  of  the  very  highest 
eminence  and  acknowledged  ability  in  literature  and 
science,  take  on  themselves  the  laborious  and  unpaid 
office  of  examining   and   classing  those   young   men 
who  shall  come  up  to  our  Examinations.    And  now, 
let    me    tell   you,  that,    so   convinced  are  the   Exa- 
miners of  the  Society  of  Arts  of  the  greater  value  of 
accurate  knowledge  in  a  few  things  over  a  smattering  in 
many,  they  have  resolved  to  examine  no  candidate  in 
more  than  three  subjects.    They  desire  to  discourage  the 
habit,  now  so  common,  of  resting  on  a  loose  washy  kind 
of  mformation,  which  tends  rather  to  mislead  than  to 
instruct.    If  a  man  is  completely  ignorant  of  any  sub- 
ject, he  listens  with  respect  and  deference  to  him  who  is 
reputed  a  master  in  it,  but  immediately  he  acquires  a 
smattering  knowledge,  he  daims  an  Englishman's  right 
to  exercise  his  private  Jndgment.    Thus,  beginnen  in 
Euclid,  when,  having  l>een  shown  how  to  bisect  an  an- 


American  forests.  When  he  begins  to  clear,  he  sees 
only  a  few  trees  about  him,  but  as  he  proceeds  with  his 
work,  the  wider  the  range  becomes,  and  the  more  nu- 
merous the  trees  appear.  No  man  has  ever  yet  com- 
pletely exhausted  any  pubject. 

And,  now,  let  me  give  you  another  piece  of  advice 
which  you  may  find  of  use.  Those  Examinen  I  speak 
of,  who  are  themselves  so  eminent  in  different  speciali- 
ties, have  unanimously  come  to  the  determination  to 
award  neither  prize  nor  certificate  to  any  candidate, 
however  profound  he  may  assert  his  knowledge  of  any 
subject  to  be,  unless  he  can  show  that  he  writes  a  good 
legible  hand,  spells  correctly,  and  knot's  familiarly  the 
common]  rules  of  arithmetic.  But  you  will  say  this  is 
vulgar  knowledge,  fit  only  for  school-boys  to  be  examined 
in.  However  that  may  be,  the  Examiners  of  the  Society 
of  Arts  believe,  and  I  entirely  concur  in  the  opinion,  that 
no  knowledge  can  be  thoroughly  comprehended  that  is 
not  based  on  sound  elementary  principles. 

In  June  next  we  shall  hold  Examinations  at  the  So- 
ciety's house  in  the  Adelphi,  and  also  at  Huddersfield, 
for  the  Yorkshire  Union  of  Mechanics'  Institutions, 
numbering  some  150  in  number,  of  which  Union  Mr. 
Edward  &ines,  the  indefatifi^ble  promoter  of  voluntary 
education,  is  the  president,  i^ext  year  we  hope  to  widen 
the  sphere  of  the  Society's  operations,  so  as  to  embrace 
Bristol,  Birmingham,  Liverpool,  and  the  Eastern  Coun- 
ties. We  trust  that  the  strict  adherence  to  truth,^  and 
the  rigid  impartiality  with  which  we  propose  to  issue 
our  certificates,  will  obtain  for  them  such  an  amount  of 
public  confidence,  as  will  supersede  the  necessity  of  any 
further  inquiry  into  the  intellectual  qualifications  of  the 
candidate.  There  will  then  only  remain  the  moral  cha 
racter  to  inquire  into,  which  I*  have  little  doubt  will, 
in  the  vast  majority  of  cases,  prove  satisfactory. 

It  has  often  been  asserted — not  so  frequently  perhaps 
of  late  years,  that  knowledge  tends  to  puff  un  its  pos- 
sessor, and  to  make  him  over-much  dissatisfiea  ^rith  his 
condition.  Now,  this  objection  holds  good  only  when 
learning  is  very  partially  diffused  throughout  the  com- 
munity. In  a  country  village,  among  unlettered  rustics, 
the  feeling  is  very  natural  with  regai*d  to  anyone  who  is 
raised  above  them  by  knowledge,  however  superficial. 

"  jlnd  itill  the  wonder  grew. 
How  one  imall  head  could  cany  all  he  knew." 

The  Spanisli  proverb  says — 

"  In  the  oounti7  of  the  blind  men  a  ooe-ejed  man  ti  a  king." 

Hence  it  is  that  we  do  not  find  a  common  stoker  on  a 
locomotive,  or  an  artisan  employed  about  the  electric 
wire,  puffed  up  with  their  knowledge,  although  either  of 
them  may  possess  such  an  amount  of  special  information 
as,  fifty  3^ears  ago,  would  have  immortalised  half-a-dozen 
philosophers.  And  why  is  this?  Because  they  see  every 
stoker  or  like  mechanic  knows  just  as  much  as  them- 
selves. It  is,  therefore,  the  ranty  of  knowledge  that 
puffs  up  its  possessor.  A  fine  voice  often  rendera  a  singer 
vain,  but  if  fine  voices  were  as  common  as  the  gift  of 
speech,  nobody  would  be  vain  of  his  vocal  powers. 
Were  a  man  to  vralk  about  on  stilts  he  would  render 
himself  very  remarkable,  but  if  everybody  was  to  walk 
about  on  stilts,  as  they  do  in  the  Landtt  in  the  south  of 
France,  the  angularity  would  disappear.  So  if  only  one 
or  a  few  men  are  educated  in  a  community  they  become 
conspicuous ;  if  everybody  is  educated  education  ceases 
to  be  remarkable.  The  remedy,  then,  for  conceit,  is  to 
diffuse  education  as  widely  as  possible. 
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Toimg  men,  you  have  a  wide  and  a  fine  field  before 
yoo.    The  learned   professions  have  long  been  open. 
Guilds  of  trade  have  nJlen  into  disnse.  What  are  called 
guilds  in  the  City  are  associations  of  men  who  meet 
tQffether  for  a  very  different  purpose  from  that  of  up- 
holding monopolies.    Protection  m  trade  and  commerce 
hss  been   abandoned.    The  civil  service  appointments 
throoghoutthe  vast  continent  of  India  are  by  law  thrown 
open  to  the  most  unrestricted  competition.    The  same 
mav  be  said  ofthe  Engineers  and  Artillery.  The  Customs 
and  Excise  are  sure  to  follow.    It  is  only  within  the  last 
two  days  that  the  Council  of  the  Society  of  Arts  have 
received  a  communication  from  the  Privy  Council  Office, 
requesting  the  Council  to  nominate  some  of  the  candi- 
dates who  had  distinguished  themselves  at  the  Society's 
Examinations  last  June  in  the  Adelphi,  to  compete  for 
Jtmior  Clerkships  in  the  Treasury.    The  Council  will,  I 
believe,  gladlvcomply  with  this  request.  When  nearly  ten 
vears  ago  I  publisheda  pamphlet  on  this  question,  in  which 
1  advocated  as  a  means  of  promoting  national  education, 
Ibe  throwing  open  of  government  appointments  to  puUic 
competition,  I  little   expected  ever  to  see  my  views 
realized,  and  my  suggestions  adopted.   I  trust  the  time  is. 
not  far  distant  when  the  right  or  the  privilege  to  enter 
into  the  servioe  of  the  state  shall  be  determined  by  com- 
petitive  examination.     Details  may    be    cavilled  at, 
plausible  objections  may  be  taken  to  the  principle— just 
as  plausible  objections  may  be  taken  to  every  principle 
that  could  possibly  be  enunciated.    I  really  can  see  no 
reason  why  it  should  not  be  as  competent  for  a  man  to 
nsd  up  for  an  appointment  in  the  Treasury  or  Foreign- 
oiBoe  as  it  is  to  read  for  a  fellowship  in  a  college.  Public 
Mpointments,   as  they  are  a  charge  upon  the  nation, 
mould  be  the  property  of  the  nation  at  large,  not  the 
penpusites  of  a  few.    If  the  chief  officers  of  state  are  not 
Bofficiently  remunerated  for  their  services  let  their  salaries 
be  increased.. 

You  have,  indeed,  young  men  of  England,  a  glorious 
fntore  before  you,  if  you  will  onlv  render  yourselves 
worthy  of  the  prize  which  is  ^acea  within  your  view. 
Not  only  this  fair  realm  of  England,  but  all  its  vast 
colonies  and  foreign  possessions  are  your  inheritance. 
Strive  to  make  yourselves  worthy  of  that  country  and 
ibat  constitution  which  has  now  sanctioned  the  motto, 
*<«r  dignwri, 

?«**?•  it  may  not  be  out  of  place  if,  in  the  heart  of 
this  great  city,  the  metropolis  of  England,  and,  there- 
fore, the  metropolis  of  the  world,  I  say  a  few  words  on 
certain  aspects  of  education  which  are  not  often  adverted 
to,  but  which  are  notwithstandingworthy  of  your  serious 
consideration.^  When  you  offer  facilities  such  as  these 
to  every  man  in  the  community,  when  you  throw  open 
^ry  office  in  the  state  to  well-directed  talent,  con- 
Mjnoos  perseverance,  and  high  integrity,  what  follows? 
wbv,  you  cut  up  sedition  by  the  roots.  Aspiring  and 
tobitiousmen  liave  no  longer  any  groimd  of  complaint 
«g*inst  the  institutions  of  their  country.  If  it  be  as 
?pen  to  A  to  rise  by  his  talents,  his  industry,  and  his 
}J!<«grity  as  it  is  to  B,  then  A,  however  he  may  lament 
iittown  failure,  and  complain  of  "circumstances  over 
which  he  had  no  control,"  as  the  phrase  goes,  cannot 
<»nipUin  of  the  law  which  afforded  him  as  good  a  chance 
^  n  did  to  B.  And  is  not  this  view  borne  out  by  facts  ? 
™  not  sedition  actually  died  out  amongst  us? 

*"^JS^®  state  of  this  country  now  with  that  of  forty 
gMi»go.  Where  are  the  Burdetts,  the  Cobbetts,  and  the 
^ts,  of  radical  celebrity?  Contrast  our  social  position 
JJJJh  tiiat  of  Naples,  Austria,  Germany,  or  Russia. 
J^nwefore  to  throw  open  to  the  widest  competition  all 
•nployments  of  honour  and  emolument  is  the  true 
2J*'^*ive  principle  of  society,  because  everybody  in 
we  eommunity  endowed  with  natural  power  is  interested 
^maintaining  it.  How  much  better  and  safer  is  it  that 
SS.  %^^^""'  to  raise  themselves  to  the  level  of 
««e  above  them,  rather  than  strive  to  drag  down  their 
wpenors  to  their  own  level.    Is  it  not  a  wise  and  oon- 


Iservative  policy  that  promotion  in  the  state  should  be 
sought  by  science  rather  than  sedition,  by  competition 
I  rather  than  conspiracy.  That  men  should  endeavour  to 
pass  muster  at  the  gate,  rather  than  clamber  surrepti- 
tiously over  the  wall. 

But  now  some  of  you  who  hear  mo  may  raise  this 
objection.  All  who  work,  all  who  read  ,cannot  be  suc- 
cessful ;  some  must  fail.  All  cannot  secure  prizes ;  we 
cannot  all  be  first  in  the  race.  There  is  no  value  what- 
ever in  this  objection.  Do  not  men  crowd  into  business, 
open  shops,  take  warehouses,  invest  all  their  capital ;  and 
this  with  tiie  broad  fact  staring  them  in  the  face  that 
men  do  fail  in  business,  lose  all  their  capital,  become 
bankrupt,  and  throw  away  their  labour  apparently  in 
vain,  xet  men  are  not  thereby  deterred.  Why  should  • 
ihey  ?  Life  is  but  a  succession  of  probabilities,  and  it  is 
our  part  to  turn  them  into  certainties.  We  are  sur- 
rounded by  difficulties  that  we  may  strengthen  our 
habits  of  patient  endurance  by  overcoming  them — 

*<  Oat  of  thii  nettle  danger  we  plnclc  this  flower  lafetj.** 

That  man  is  scarcely  to  be  envied  who  has  never  met  - 
with  a  difficulty  nor  resigned  himself  to  a  disappoint- 
ment:— ^let  me  not  trespass  further  on  your  attention, 
but  bring  these  lengthened  observations  to  a  dose  by 
saying  that  idleness  and  ignorance  are  so  costly  that  we 
cannot  continue  to  pay  for  them.  Just  consider  the 
annual  amount  of  our  national  poor  rates.  Are  they  ex-  * 
pended  on  the  well-taught  artizan  or  the  industrious  me-  ■ 
chanic?  Are  not  your  paupers  notoriously  the  handless, 
the  headless,  and  the  thriftless  ?  If  by  some  miraculous 
interposition  they  could  be  toinsformed  into  [moral  and 
industrious  worlmien,  what  an  accession  to  the  wealth 
and  wdl-being  of  the  country.  Yet  99  in  the  100  of 
those  paupers  might  have  been  trained  to  this.  Again, 
take  our  convict  population,  our  ticket-of-leave  system, 
our  swindlers,  garotters,  and  bullion  robbers.  Does  not 
crime  prevail  in  this  country  to  an  extent  elsewhere  un- 
Imown.  With  all  our  wealth  and  wide  dominion,  all  our 
religion  and  civilisation,  all  our  science  and  art,  all  our 
victories  and  triumphs,  this  is  our  vulnerable  point. 
When  a  Roman  General  rode  in  triumph  to  the  Ca- 
pitol, he  was  obliged  to  take  a  slave  with  him  in  his 
triumphal  car  to  remind  him  of  the  weakness  of 
humanity  and  the  degradation  to  which  man  might  de- 
scend. In  Britannia's  triumphal  procession  to  com- 
memorate a  long  list  of  victories  achieved,  she  too  might 
take  her  ticket^of-leave  man  in  her  car.  Let  us,  then, 
set  our  house  in  order ;  there  is  a  lull  at  present  in  the 
politiod  horizon.  Now  is  the  time  to  strengthen  its 
walls  and  to  reoair  its  bulwarks.  We  cannot  afford  to 
waste  our  population.  We  are  too  few  in  number  for  the 
gigantic  worlc  we  have  undertaken,  even  if  every  man 
m  the  kingdom,  rich  and  poor,  were  fully  developed. 
Meetings  are  held,  speeches  made,  societies  formed, 
money  subscribed,  and  rewards  offered  for  improving  the 
stock  of  our  domestic  animals ;  but  man  is  looked  upon 
too  often  as  one  of  those  worthless  animals  beneath  our 
care.  Whether  man  physically  deteriorates  or  not  we 
give  ourselves  but  littie  concern.  Yet  it  is  a  subject 
worthy  of  our  most  serious  consideration,  when  we  know 
that  to  crowd  men  into  vast,  overgrown  cities,  to  shut 
them  up  in  huge  mills,  factories,  and  workshops,  breathing . 
cotton-flue,  and  pernicious  fVmies  and  deleterious  gases,  has 
a  tendency  notonlytodiortenlife,  buttoembody  it,  while 
it  does  last,  in  a  feeble,  ricketty  frame.  This  is  too  wide, 
and  too  serious  a  subject  to  be  treated  of  at  the  dose  of 
a  lecture.  For  conquest  and  fat  victory  have  we  not 
done  enough?  We  can  well  afford  to  put  up  with 
the  petty  insults  of  petty  princes.  Let  us  rather  direct 
our  thoughts  to  moral  ana  social  improvements  at  home. 
Abroad  let  us  consolidate  and  Christianise ;  although  our 

Eath  might  hitherto  have  been  tracked  by  blood  and 
uman  suffering,  unavoidable,  perha^,  let  us  now  exhibit 
power,  not  under  the  aspects  of  rapacity  and  crudty ,  as  it 
ever  has  been  exhibited  by  Europeans  to  the  subject 
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nations  and  tribes  of  the  East,  but  rather  under  those 
of  Justice  and  benevolenoe,  announcing  the  fiad  tidings 
of  the  Gospel,  accompanied  by  the  civuising  influences  of 
industiy  and  education.  Let  us  remember,  that  no  record 
exists  of  any  nation  kindling  for  itself  the  flame  of  civili- 
sation ;  it  has  always,  to  use  the  fine  image  of  Plato,  re- 
ceived the  lighted  torch  from  the  hands  of  others.  To 
civilse  and  Christianise  the  world  we  firmly  believe  to  be 
our  destiny.  To  accomplish  this  destiny,  we  shall  need 
all  those  aids  which  the  discoveries  of  modem  science 
have  placed  within  our  reach,  all  that  force  of  cultivated 
intellect  which  education  in  its  most  perfect  form  can 
bestow;  all  that  perseverance  and  indomitable  energy 
which  moral  training  founded  upon  religion  can  alone 
oreate,  to  bear  us  victorious  ilm)ugh  the  mighty  conflict 
in  which  we  are  engaged,  not  the  less  momentous  be- 
cause it  is  peaceful.  We  know  of  no  instance  in  whi<di 
commerce  has  revisited  the  shores  which  she  has  once  for- 
saken. The  sun  will  not  bathe,  in  the  varied  tinta  and 
hues  of  the  evening,  those  slopes  which  he  gladdened 
with  the  rays  of  the  morning.  The  "  shadow  which  has 
gone  down  on  the  dial  will  not  go  backward"  to  pro- 
long the  day  of  prosperity  for  a  nation  whose  light 
is  waning  and  whose  glories  are  departing.  Men 
who  can  discern  the  signs  of  the  times  look  out  with 
fear  and  anxious  misgivings  at  the  gloomy  prospect 
which  seems  to  deepen  and  to  darken  abroad.  They  see 
the  palpable  signs  of  regression,  they  mark  a  halt  in  the 
onward  progress  of  mankind.  They  remember  that 
the  mardi  of  civilisation  has  more  than  once  been  stayed 
and  turned  back.  Let  us,  too,  humbly  hope  that  we 
shall  not  be  fated  to  afford  another  verification  of  the 
maxim  of  the  historian,  "that  all  empires,  having 
attained  to  eminence,  decay."  Be  it  our  glorious  destiny 
to  spread  the  blessings  of  civilisation — the  fruits  of  a 
regenerated  humanity— to  give  light  to  them  that  sit  in 
darkness,  to  guide  their  feet  into  Uie  way  of  peace. 


f  0me  (Bmtii^Btiitmi. 


UTILISATION  OF  SEWAGE. 

Sib, — ^Having  seen  the  published  paper  read  by  Mr. 
W.  F.  Cooke,  **  On  the  Utilisation  of  the  Sewage 
of  Towns,  &c.,"  together  with  the  interesting  discus- 
Aon  which  followed  the  lecture,  I  am  much  pleased 
to  find  my  opinions  and  published  statements  con- 
finned,  by  expressed  opinions  of  eminent  chemists  and 
ivactical  men,  '*that  the  treatment  of  liquid  sewage  by 
lime  precipitation  is  not  the  proper  mode,"  which  should 
be  *'  that  which  will  fix  the  ammonia,  and  increase  the 
fertilising  power  of  sewage,  either  in  a  liquid  or  solid 
state." 

But  it  is  also  apparent  to  me,  that  the  solid  re- 
siduum of  Leicester  sewage,  amounting  to  barely  two 
pounds  extracted  from  one  ton  of  sewage  water  (or 
about  six  thousand  tons  of  solid  from  seven  and  a 
quarter  million  tons  of  sewage),  as  quoted,  shows  a 
misapplication  of  the  powerful  and  beautiful  machinery 
employed,  there  being  not  enough  deodorising  material 
introduced,  supposing  even  that  lime  was  the  right  sort. 

It  would  appear,  by  the  statement  made,  that  the  pro- 
portion of  lime  introduced  into  the  sewage  waters  was, 
aiid  is  ^dso  proposed  to  be,  one  ton  of  lime  to  14,000  tons 
of  sewage  water,  by  the  calculations  I  have  made.  No 
wonder,  with  such  a  small  dose  as  one  to  fourteen  thou- 
sand, that  the  residuum  is  so  small,  especially  when  it  is 
known  that  one  pound  of  lime  dissolved  in  100  pounds 
(or  ten  gallons)  of  water  is  almost  lost  to  sight. 

But  the  fact  of  most  importance  is,  "  that  the  am- 
monia of  the  sewage — the  real  guano  of  it— is  by 
lixne  precipitation  disseminated  in  the  liquid,  and  not 
driven  into  or  incorporated  with  the  solid  residuum,  which 
Is  the  point  of  requirement,"  for  it  is  certain   "  that 


however  valuable  and  desirable  liquid  sewage  may  be 
as  an  irrigator,  for  showering  our  lands  and  crops,  itiU  it 
cannot  be  stored  or  retained  more  than  a  day  or  two  at 
the  ibrthest,  whilst  the  solid  residuum  of  sewage,  if  the 
ammonia  is  fixed  in  it  by  proper  chemicalB,  will  bear 
drying,  storing,  packing,  and  carriage  all  over  Eng- 
land, for  any  i-easonable  length  of  time ;  and  when  ased, 
can  even  then  be  crushed  or  powdered,  and  water  or 
fresh  sewer  water  be  added  to  it,  so  as  to  apply  it  in 
the  liquid  form.  This  I  firmly  believe  to  be  the  rational 
view  of  the  question,  and  I  trust  this  may  appear  so 
to  others  as  well  as  myself.  I  had  much  gratificaticn 
in  reading  an  article  from  the  Observer,  annomKy 
ing  that  a  commission  was  about  to  be  formed  for  in- 
quiring and  determining  the  best  and  surest  mode  of 
deodorising,  disinfecting,  and  utilising  efiectually  the 
sewage  of  towns,  and  for  preventing  towns,  dtiee, 
&c.,  from  polluting  the  rivers  and  streams  near  them. 
This,  if  carried  out  by  clever  scientific  practical  chemists 
and  sound  practiokl  agriculturists,  united  in  a  committee 
of  investigation,  and  fair  trial,  without  favour  or  ^ie» 
judice,  afforded  to  all  competitors,  will  result  in  im- 
mense benefits  to  ihe  community  generally. 

An  extensive  range  is  open,  and  I  believe  the  cal- 
culation made  in  the  Muffineer  leading  article  of  28th 
Nov.  is  not  in  excess  when  it  states  **  the  value  of  the 
sewage  of  England  to  be  thirty  million  sterling  ja 
annum,"  all  now  wasting,  and  diffusing  every  species 
of  disease  and  social  evus  around,  for  want  of  deter- 
mination, decision,  and  real  action,  instead  of  the  mere 
talking  about  it,  and  continually  postponing  the  carrying 
out  of  the  remedies  until  a  more  convenient  season; 
and  so  these  evils  are,  as  it  were,  fostered  and  cherished, 
and  disease,  misery,  and  squalid  vice  propagated,  the 
constant  attendants  of  accumulating  filth. 

Trusting  some  abler  advocacy  than  mine  wiU  follow 
up  these  observations,  which  are  offered  with  the  sole 
object  of  doing  good,  I  am,  &c., 

•^  W.  AUSTIN. 

10,  upper  Fartland-plsoef 
Wandsworth-road. 


Cbosby-hall  Evekino  Classes. — The  Lent  term  was 
inaugurated  on  Tuesday  the  13th  inst.  h^r  a  brilliant  and 
instructive  lecture  by  Professor  Levi,  being  the  first  of  a 
course  on  the  '*  History  and  Principles  of  Banking  and 
Commerce."  The  chair  was  taken  by  the  Bight  Hon. 
the  Lord  Mayor,  and  amongst  the  gentlemen  meaent 
were,  Mr.  Sheriff  Mechi,  the  Revs.  Charles  M^Keozie, 
Richard  WhittingUm,  M.  W.  Lusignan,  and  W.  H. 
Dickison;  Messrs.  J.  W.  Gilbart  MidMetcalf  Hopgood. 
The  lecturer,  after  commenting  on  the  importance  of  the 
subject  and  its  interest  to  all  dasses  of  the  community, 
observed  that  the  transition  from  the  savage  state  to'the 
pastoral,  and  from  the  pastoral  to  the  agricultural,  in 
which  men  first  begin  to  take  refuge  in  hamlets,  and  then, 
in  forming  towns,  prepare  for  the  next  change  to  the 
commercial,  has  never  been  sudden  nor  violent.  In  the 
history  of  commerce  there  were  numerous  and  s*"^^ 
episodes.  During  the  earlier  period  it  had  been  paralyse 
by  erroneous  notions  of  geography,  and  ignorance  of 
navigation — ^brigandage  on  land,  and  pinu^  on  the  seas 
— by  the  want  of  roads  and  mercantile  institutions-;-^ 
the  small  number  of  articles  of  commerce— tlie  limited 
amount  of  produce,  and  the  want  of  sufficient  markets. 
But,  notwithstanding  all  these  difficulties,  it  wm  duriDg 
this  period  that  the  Tyrians  became  distinguished  as 
merchant  princes— the  Greeks  first  founded  colomee-- 
the  Carthaginians  traded  to  Britain— the  Bomans  by 
theu-  great  judicial  acumen  greatly  enriched  roercantue 
jurisprudence-^at  Venice  public  banks  were  first  ertao- 
lished.  The  lecturer  djoscnbed  the  conditions  which  «n» 
couraged  the  Spaniards  and  P<Ntuguese  in  the  punoit  oi 
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lonmal  of  i\t  Sami^  of  %tts. 


FRIDAY,  JANUARY  30,  laW. 


CONVERSAZIONI. 

The  CoTiiical  liave  arranged  for  two  Conver- 
fl&zioni  for  the  Members  of  the  Society  and  their 
friendst  the  first  to  take  place  on  Saturday,  the 
2l8t  of  Febmary,  to  whidi  ladies  will  be  invited ; 
the  second  on  Wednesday,  the  6th  of  May,  to 
which  gentlemen  only  will  be  invited. 


NINTH  ANNUAL  EXHIBITION  OP 
INVENTIONS. 

The  Goimcil  have  fixed  Monday,  the  23rd  of 
March  next,  for  the  opening  of  the  Ninth 
Annual  Exhibition  of  Recent  Inventions. 

Persona  intending  to  contribute  to  the  Exhi- 
bition shotdd  communicate  with  the  Secretary- 
forthwith,  stating — 

1.  The  title  of  the  invention* 

2.  Whether  the  article  will  be  a  specimen, 
model,  or  dravnng. 

Articles  for  exhibition  must  be  forwarded  to 
the  House  of  the  Society,  carriage  paid.  The 
days  for  receiving  artides  are,  Thursday,  the 
5th,  Friday,  the  6th,  and  Saturday,  the  7th  of 
Mtfch. 

All  articles  should  be  accompanied  with  a 
short  descriDtion  of  the  invention,  for  the  Cata- 
logue,  with  a  wood-block  (when  possible),  and  a 
reference  to  any  publication  where  a  fuller  ac- 
coQEt  may  be  found. 


EIGHTH    ORDINARY    MEETING. 

Wbdnbsdat,  Jak.  28,  1857. 

The  Eighth  'Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 
nesday, the  28th  inst,  W.  G.  Armstrong,  Esq., 
in  the  chair. 

The  following  Candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 

Beverley,  Henry  Webber.  I  Pakington,  Rt.  Hon.   Sir 


Dilke,  Charlea  W.,  jmi. 
Orahajn,  Forster. 
Oyde,  Alfred. 
Harvey,  Jamei. 
Hilton,  Thomas. 
Humphreys,  Edward  Ru- 
pert, LL.D. 
JatTray,  Arthur  Woodriff. 
Kimber,  Thmnas. 
Laurence,  George. 
Xiewit,  Harvey. 
Lynd,  William. 


John  8.,  M.P.,  D.C.L., 

rhillipw,  William. 
Pyper,  Rev.  Richard. 
Rytand,  Arthur. 
Smith,  Henry  Fry,  B.A. 
Thrupp,  GJeorge  A. 
Trevelyan,  Alfred  Wilson, 

A.B. 
Webb,  John. 
Yelland,  Robert  Easton. 


The  Paper  read  was : — 

ON  THE  APPLICATION  OF  MACHINERY  Ilk 
THE  WAR  DEPARTMENT. 

Bt  John  Akdbbsox,  Imspbctob  of  Machinkbt, 
Royal  Absbnal,  Woolwich. 

During  the  last  few  years  important  improvementa 
have  been  made  in  the  manufactories  of  the  War  De- 
partment. Up  to  a  recent  period,  by  far  the  greater 
proportion  of  the  work,  in  making  the  munitions  of  war, 
was  performed  by  hand  labour.  In  1842  there  were  but 
two  steam-engines,  together  equal  to  32  horse-power, 
which  gave  motion  to  a  few  machines  for  sawing  and 
planing  the  timber  of  gun-carriages.  The  simple  state- 
ment that  there  are  now  68  steam-engines,  with  a  nomi-* 
nal  power  e<|ual  to  1,170  horses,  giving  motion  to  16,540 
feet  of  shafting,  18  steam  hammers,  64  hydraulic  presses, 
and  2,778  madiines  of  various  descriptions,  will  afford 
some  notion  of  the  extraordinary  effort  which  has  beeil 
made  to  render  the  several  establishments  thoroughly 
efficient  and  fitted  for  any  emergency. 

Thece  improvements  embrace  such  a  variety  of  detail 
that  an  extremely  superficial  view  only  can  he  given  of 
them,  in  the  short  space  of  time  whicn  is  allowed  me, 
for  I  can  only  hint  at  great  plants  of  machinery  in  gene* 
ral  terms ;  but  I  trust,  notwithstanding,  to  be  aMe  to 
show  that  the  War  Department  has  been  thoroughly  in 
earnest,  and  that  the  great  aim  has  been  to  obtain  the 
best  apparatus  that  could  be  procured. 

Without  prejudice,  the  United  States  of  America,  the 
continent  of  Europe,  and  our  own  country,  have  been 
searched  for  the  most  superior  appliances,  and  hundreds 
of  machines  have  been  designed  for  purposes  peculiar  to 
the  War  Department,  but  which  may  be  usefully  em- 
ployed in  the  general  manufactures  of  the  kingdom. 

From  these  important  changes  and  improvements  the 
greate^  proportion  of  war  stores  can  now  be  produced 
with  unskilled  labour,  the  form,  dimensions,  quality, 
and  quantity  of  the  produce  being  mostly  dependent  on 
self-actinii:  apparatus,  a  system  of  operation  which  has 
been  more  fully  developed  in  the  wood  and  metal  manu- 
factures of  the  War  Department  than  in  any  private 
establishment  with  which  I  am  acquainted. 

From  the  completeness  of  the  machinenr,  and  the  ge- 
neral arrangement  of  the  plant,  the  cost  of  production  of 
the  several  articles  is  reduced  to  a  minimum,  and  there 
being  no  pecuniary  interest  calculated  to  induce  an  inor- 
dinate desire  for  saving,  either  in  regard  to  the  quality 
of  the  materials  employed,  or  in  the  amoimt  of  work- 
manship necessary  to  be  expended,  thero  is  great  security 
afforded  that  the  several  articles  are  the  very  best  for  the 
purpose  which  can  be  made,  a  most  vital  consideration 
m  regard  to  war  stores  and  material,  on  which  may 
some  day  depend  the  fate  of  battles  and  the  nation's 
honour. 

When  the  several  works  now  in  progress  are  com- 
pleted, the  Government  will  be  placed  in  the  command- 
ing position  of  being  able  to  provide  the  munitions  of 
war,  fresh  and  serviceable,  in  such  abundant  profu- 
sion as  shall  be  equal  to  the  sudden  requirements  of  any 
armament  they  may  deem  neoeaa&ry  to  equip. 

Of  the  more  important  services  to  which  machinery 
has  been  applied  by  the  War  Department,  a  few  have 
been  selected  for  enumeration :  these  have  been  chosen 
either  for  the  extent  of  their  application,  or  the  interest 
which  the  meeting  is  likely  to  attach  to  the  class  of  sub- 
ject, commencing  with 

Small-Abms. 

The  small-arms  manufacture  of  England,  both  in  th^ 
public  and  private  establitdiments  of  the  countiy,  has 
not  kept  pace  with  otlier  branches  of  industr}%  m  the 
application  of  labour-saving  machinery.  This  has  re- 
sulted from  various  causes,  partly  from  the  peculiar  or- 
ganisation of  the  system  of  hand  labour,  by  which  the 
>^rious  part«  of  the  musket  have  been  hitherto  producecf, 
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thus  rendering  it  difficult  to  ftPply  machinery  qualified 
to  compete  tnerewith,  and  wni(m,  at  the  same  time 
would  repay  the  necessary  outlay. 

The  musket  being  an  instrument  of  consideraMe  re- 
finement, requiring  from  those  who  make  it  a  high  de- 
gree of  diill,  and  an  extreme  nicety  of  workmanship  in 
many  of  its  component  parts,  the  obstacles  in  the  way 
of  applying  the  ordinary  machinery  of  the  machine 
maker  are  numerous;  for  although  there  may  appear 
flome  resemblance  between  muskets  and  small  machinery, 
yet,  when  compared  minutely,  the  similarity  soon  va- 
nishes. The  forms  employed  by  the  machine  maker 
have,  with  a  few  exceptions,  been  simplified  into  the 
line,  the  plane,  the  circle,  the  cone,  ana  the  sphere,  all 
of  which  are  very  easily  produced  by  simple  apparatus. 
The  parts  of  the  musket,  on  the  contrary,  are  of  forms 
jBO  various  and  nondescript  as  to  call  for  another  descrip- 
tion of  tools,  involving  a  higher  and  more  advanced 
state  of  the  arts  to  insure  its  successful  introduction.  The 
parts  of  ordinary  machinery,  although  accurate,  as  com- 
pared with  the  general  work  of  carpenters,  still  come 
far  short  of  the  precision  required  in  the  fabrication  of 
email  arms,  where  the  form  and  dimensions  are  deter- 
mined to  the  thousandth  part  of  an  inch. 

For  the  last  hundred  years,  machines,  such  as  the  rose 
lathe,  have  been  made  to  produce  the  most  refined  in- 
struments, so  accurate,  indeed,  that  no  hand  labour  could 
Imitate  them ;  but  the  work  is  performed  so  slowly  as  to 
render  its  produce  far  too  costly  for  the  workshop  of 
the  gunmaker,  who  requires  a  system  of  apparatus  which 
shall  afford  the  utmost  exactness,  fully  equal  to  that  of 
the  philosophical  instrument  maimer,  but  which,  at  the 
same  time,  will  yield  a  rate  of  production  equal  to  that 
of  the  more  simple  and  less  refined  workmanship  of  the 
machine  maker. 

The  difficulty  of  reconciling  these  two  conditions,  has 
hiti^erto  been  of  so  formidable  2k  character,  as  to  have 
offered  a  complete  barrier  to  the  extensive  application  of 
machinery  in  the  manufacture  of  small  arms. 

Had  the  manfacture  of  muskets  been  carried  on  in  the 
same  manner  as  that  of  machinery,  in  factories  where 
the  several  parts  of  stock,  lock,  barrel  and  bayonet,  were 
made  under  one  system  of  management,  the  general  in- 
troduction of  refined  tools  would  have  been  sooner 
arrived  at;  but  from  the  constitution  of  this  branch  of 
industry,  with  the  separate  parts  produced  by  different 
masters,  and  then  afterwards  collected  in  the  workshops 
of  another  master  to  be  there  put  together,  there  is  little 
difficulty  in  arriving  at  one  cause  of  the  limited  applica- 
tion of  machinery ;  and  all  the  more  so  that  the  pre- 
judices of  those  engaged  in  that  mnufacture  were 
naturally  opposed  to  a  system  which  put  their  old 
arrangements  to  one  side,  and  which  demanded  a  degree 
of  refinement  in  tools  and  machinery  not  to  be  met  with 
in  any  extensive  manufacture  in  the  kingdom. 

Before  a  manufactory  for  small-arms  could  be  satis- 
factorily organised,  the  world  had  to  undergo  a  certain 
course  of  training.  The  inventions  of  Watt  and  Ark- 
wright  led  to  the  manufacture  of  machinery  on  the 
largest  scale,  while  the  inventions  of  Bentham  and 
Brmiel  contained  almost  all  the  esssentlal  elements 
of  modem  tools,  and  more  especially  the  germ  of  the 
application  of  machinery  to  copy  intricate  forms  from  a 
pattern ;  a  principle  of  operation  which  has  been  most 
successfully  developed  in  the  new  small-arms  manufac- 
tory of  the  War  Department. 

Although  the  difficulty  of  introducing  radical  changes 
into  the  gun  trade  of  the  old  world,  where  it  has  existed 
for  centuries,  and  where  there  are  obstacles  of  a  tra- 
ditional and  local  character  to  be  overcome  (besides  the 
private  interests  with  which  they  come  into  collision), 
are  very  great ;  still,  it  is  not  surprising  that  in  a  new 
country  like  the  United  States  of  America,  where  the 
price  of  labour  was  very  high  and  ingenuity  abundant, 
m  establishing  the  manu&cture  of  small-arms,  they 
should  pursue  a  different  track  (and  all  the  more  so  when 


placed  under  the  management  of  such  an  able  machinist 
as  the  celebrated  Whitney),  in  which  the  successful  in- 
ventions and  mechanical  principles  of  other  departments 
of  art  are  assembled  together,  and  filially  adapted  to 
the  requirements  of  the  musket  or  pistol  manufacture, 
at  the  same  time  combining  them  with  the  true  ma- 
nufacturing principles  which  have  been  so  eminently 
sttcceasful  m  other  branches  of  industry. 

There  having  been  some  difficulty  experienced  in  ob- 
taining the  Mini^  rifle  in  1858  and  1854,  the  government 
determined  to  erect  a  manufactory  of  small-arms  which 
should  combine  all  modem  appliances  for  savinff  labour 
and  for  securing  the  most  rigid  accuracy  of  production. 
Accordingly  such  an  establishment  has  been  completed  on 
a  scale  capable  of  producing  about  1,000  muskets  per  week. 
It  comprises  about  150  horse-power,  3,000  feet  of  ahaftii^ 
in  motion,  and  upwards  of  1,000  machines,  or  apparatus, 
for  the  various  purposes  of  the  manufacture.  Upwards 
of  200  of  these  machines  have  been  brought  tnaaa. 
America,  a  few  were  obtained  in  Belgium,  but  by  far  the 
greater  number,*  between  eight  and  nine  hundred,  were 
made  in  England,  and,  in  order  to  insure  perfect  snoeess, 
the  details  are  being  carried  out  by  an  American  gentle- 
man, brought  over  by  the  government,  who  possesses  a 
thorough  and  practical  experience  in  the  working  of  this 
system  in  the  United  States,  and  who  has  the  assistance 
of  several  of  his  own  countrymen,  from  the  small-arms 
Victories  of  New  England. 

The  leading  principle  upon  which  this  maniifac» 
tory  has  been  oif^anised  consists  of  an  extreme  sub* 
division  of  operations,  to  produce  each  of  the  separate 
parts  composing  a  musket,  in  order  that  each  opera* 
tion  or  process  may  be  in  itself  so  simple,  as  that 
it  may  be  performed  by  an  unskilled  individual,  and 
at  the  same  time  may  afford  that  rigid  accuracy  of  form 
and  dimensions  which  are  essential  to  perfect  fitting,  and 
to  ensure  that  amount  of  precision  which  will  enable 
the  parts  of  several  muskets  to  interchange  with  each 
other.  The  operations  performed  by  the  sevenl 
machines  are  so  arranged  consecutively^,  that  the  greater 
portion  of  the  work  is  done,  or  material  removed,  by  a 
preliminary  class  of  machines,  thus  leaving  to  those 
that  follow  after  comparatively  little  to  do,  merely  to 
produce  that  degree  of  exactness  which  is  absolutely 
essential. 

In  the  Smithing  Department,  articles  such  as  the 
bayonet,  the  several  parts  of  the  lock,  the  ramrod,  and 
even  the  barrel,  are  produced  by  a  system  of  copying 
either  by  the  forging  machine,  by  dies  in  the  American 
drop   hammer,  Jby  rolls  containing  the  form  required 
upon  their  surface,  or  by  some  other  modification  of 
that  principle,  in  which  the  form  of  the  article  does  not 
depend  on  the  operator  so  much  as  on  the  apparatus. 
Wnen  forged,  such  articles  as  the  bayonet  and  the  parts 
of  the  lock,  pass  to  an  annealing  department,  where 
they  are  put  into  ovens  to  be  softened ;  they  then  pro- 
ceed onwards  to  the  pickling  branch,  where,  by  means  of 
acid,  all  the  oxide  or  scale  is  removed  and  the  pure 
metallic  surface  is  laid  bare ;  by  this  means  the  cuttine 
instruments  in  the  finishing  department  are  preserved 
from  the  injury  and  blunting  to  which  they  would  other- 
wise  be  exposed.    In  the  machine  or  finishing  room 
(which  has  an  area  of  40,000  square  feet],  where  the 
several  parts  are  cut  to  the  proper  dimensions,  the  tool 
or  instrument    which  is  principally  employed  in  the 
machines  for  cutting  metal  articles  is  some  modificatioii 
of  the  circular  cutten,  technically  termed    "  milling 
tools."    These  milling  tools  are  made  in  every  variety 
and  form  to  produce  the  required  shapes  of  the  seveial 
articles,  and  they  are  mounted  on  adjustable  spindles, 
the  article  to  be  cut  being  held  in  a  peculiar  vice  or 
holder  specially  adapted  to  itself,  and  by  a  self-act- 
ing motion  passing  transvenely  against  the  revolving 
cutter,  which  is  so  arranged  that  when  the  operation  is 
completed  the  machine  stops  of  itself.    When  holes 
have  to  be  drilled  in  an  article,  as  in  the  lock  plate,  for 
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example,  it  is  enclosed  in  a  perfectly  fitting  steel  box, 
having  a  lid  provided  with  holes  corresponding  with 
those  reauired ;  the  drilling  machine  contains  a  number 
of  spindles,  each  carrying  a  drill  of  the  required  size, 
and  running  at  the  proper  speed.  These  drills  in  suc- 
oesdon  are  passed  through  tne  respective  holes  in  the 
lid  of  the  case,  at  the  same  time  piercing  the  soft 
article  which  it  contains ;  thus  perfect  identity  and  ab- 
solute accuracy  are  obtained;  and  as  each  machine  is 
used  for  a  sinele  operation  only,  that  opNerataon  is 
thereby  rendered  extremely  simple,  and  requires  but  a 
amall  amount  of  care  or  skill  in  its  performance. 

The  bayonet,  from  first  to  last,  undergoes  seventy-six 
operations,  each  of  which  is  definite  and  simple,  and  at 
the  oondusion  of  the  last  one,  the  several  bayonets  are  as 
much  alike  as  the  different  pieces  of  money  from  the 
Hint,  and  they  present  a  degree  of  accuracy  which  could 
not  be  equalled,  even  at  three  times  the  cost,  by  the 
tools  or  apparatus  which  have  hitherto  been  employed  in 
England. 

To  secure  such  a  degree  of  precision  in  an  article 
which  has  to  be  made  by  the  thousand,  involves  an  en- 
tirely different  system  of  manufacture  to  that  pursued  by 
the  machinist  or  the  engineer;  to  select  a  single  illus- 
tration out  of  hundreds  that  might  be  named  if  time 
permitted — ^the  formation  of  the  hole  through  the  bayonet 
socket,  where  it  fits  upon  the  end  of  the  musket  barrel. 
The  solid  iron  socket,  as  it  comes  from  the  pickling 
room,  is  first  put  into  a  milling  machine,  where,  by 
means  of  a  pair  of  milling  instruments,  it  is  cut  at  the 
ends  to  within  the  fiftieth  of  an  inch  of  the  prooer  size; 
then,  by  a  second  machine,  it  is  bored  or  drilled  out 
roughly,  and  nearly  to  the  correct  dimensions ;  then,  by 
a  third  machine,  it  is  bored  out  still  nearer  and  very 
carefully  bv  a  stationary  instrument,  with  the  socket  re- 
volving. It  then  proceeds  to  another  description  of 
machine,  to  have  one  end  of  the  socket  completed  by  a 
revolving  tool,  then  to  another  similar  machine  to  have 
the  other  end  completed  in  the  same  manner.  By  a 
sixth  machine  the  hole  is  slightly  tapered ;  then,  after  a 
nunber  of  other  operations  have  been  performed  on  dif- 
ferent parts  of  the  oayonet,  this  hole  is  again  entered  by 
another  tapering  tool,  maldng  the  hole  within  the  thou- 
sandth part  of  an  inch  of  the  finished  dimensions ;  and 
lastly,  after  the  bayonet  is  all  but  completed,  the  hole  re- 
ceives the  finishing  touch.  By  this  system  the  holes  in 
the  socket  of  each  bayonet  are  perfectly  alike,  and  as  the 
instruments  which  nerform  the  more  delicate  parts  of 
the  process  have  so  little  work  to  do,  they  continue  for 
months  without  the  smallest  variation.  A  similar 
treatment  is  bestowed  on  every  other  part  of  the  exterior 
of  the  bayonet  socket,  on  its  neck,  on  the  blade  and  lock- 
ing rin^,  also  on  every  other  metal  part  of  the  musket, 
but  which  to  describe  minutely  at  the  present  time  would 
^)ccupy  too  much  space ;  yet  such  is  the  precision  of  thb 
system  on  the  several  parts,  that  when  completed  with  a 
■mall  amount  of  hand  finish  and  polishing,  the  several 
parts  interchange,  and  may  be  selected  at  random  from  a 
heap,  to  be  put  tc^ether. 

The  gun  stock  is  an  article  which,  from  the  irregularity 
<>f  its  form,  and  the  extreme  degree  of  exactness  required 
in  those  parts  where  it  has  to  receive  the  lock,  the  barrel, 
and  its  other  components,  is  obviously  a  most  difficult 
thing  to  produce  by  machinery ;  this,  however,  has  been 
done  to  the  utmost  degree  of  perfection.  In  its  manu- 
facture the  stock  has  to  pass  through  some  twenty  opera- 
tions, all  of  which  are  on  the  copying  principle,  leaving 
only  the  polishing  process  to  be  performed  by  band 
labour,  the  fitting  of  the  lock,  tngger  guard,  barrel, 
&nd  all  other  nice  parts  being  such  as  could  only  be 
equalled  by  the  most  careful  workmen,  no  hand  finish- 
ing being  required,  while  the  time  occupied  in  perform- 
ing the  several  operations  is  under  half-an-hour,  which 
includes  the  fixing  and  unfixing  of  the  gun  stock  in  the 
several  machmes. 

The  same  system  is  pursued  in  the  manufacture  of 


the  gun-barrels,  and  of  all  the  other  parts  of  the  muaket, 
but  which,  for  want  of  time,  cannot  be  described  at 
present. 

The  Small-arms  Manufactory  is  now  aU  but  oom^ 
pleted,  and  the  specimens  of  its  produce,  which  have 
been  selected  at  random,  are  laid  on  the  table  for  exsjni- 
nation.  In  an  economic  point  of  view,  this  establish- 
ment will  well  repay  the  outlay  which  has  been  incurred 
in  its  erection,  but  it  will  be  found  of  still  greater  im- 
portance and  value  as  an  agent  that  will  afibrd  a  higher 
standard  of  accuracy  and  refinement,  that  will  secure  that 
minute  degree  of  precision  by  which  the  several  parts  of 
muskets  m^  interchange;  and  if  the  military  gun- 
makers  of  England  are  wise  in  their  generation,  they 
will  not  despise  this  system  of  manufacture,  but,  on  the 
contrary,  will  adopt  it,  for  it  will  secure  lor  them  a 
high  vantage  ground  in  competing  with  other  parts  of 
the  world.  Nor  are  tlie  peculiar  advantages  of  tlus 
system  confined  to  that  branch  of  trade  alone,  it  is 
capable  of  extensive  application  in  other  manufactures ; 
and  the  American  machinery  which  has  been  introduced 
into  England  by  the  War  Department  is  so  peculiar,  and 
different  from  that  usually  made  in  this  country,  that  it 
presents  a  rich  mine  of  mechanical  notions,  worthy  of 
oeing  studied  by  our  machine  makers.  The  gun-st<x^ 
machinery,  especially,  is  a  ponitive  addition  to  the  me- 
chanical resources  of  the  nation. 

An  attentive  examination  will  bear  out  this  state- 
ment, and  will  show  that  our  transatlantic  competitors 
are  not  behind  us  in  the  race  of  machine-making;  thai 
thev  show  an  originality  and  a  common-sense  in  many  of 
their  arrangements  which  are  not  to  be  despised,  but,  on 
the  contrary,  are  either  to  be  copied  or  improved  upon ; 
and,  knowing  all  the  circumstances,  I  consider  that  the 
Government  of  this  country  are  jusUy  entitled  to  a  large 
share  of  credit  for  the  determined  perseverance  with 
which  they  have  carried  out  this  neat,  but  unpoi)ular, 
undertaking,  which,  I  am  sure,  willbe  fully  appreciated 
by  the  nation,  when  its  numerous  advantagra  ai-e  pro- 
perly understood. 

Ammunition  Stobes. 

During  the  latter  part  of  the  Fi^ench  war  considerable 
life  was  infused  into  the  construction  of  laboratory  ar- 
ticles, but  the  method  of  producing  them  continued,  with 
little  alteration,  until  within  the  last  fev  years.  After 
this  lapse  of  time  it  is  difficult  to  account  for  indifference 
to  such  an  important  particular,  seeing  that  the  nume- 
rous inventions  of  Sir  Samuel  Bentham  and  others, 
which  would  have  been  so  serviceable,  were  well  known 
and  made  available  in  other  departments  of  the  service. 

Between  the  years  1840  and  1853  a  few  machinea 
were  introduced  into  the  manufacture  of  percussion  caps, 
spherical  bullets,  and  metal  fuzes ;  but,  upon  the  whole, 
there  was  comparatively  little  done  to  improve  the  sys^ 
tem  oT  production. 

In  1853  the  Qovemment  determined  to  erect  suitable 
factories  or  workshops,  which  should  embrace  the  leading 
principles  of  the  best  conducted  manufactories,  in  which 
the  raw  material  should  enter  at  one  side,  and,  by  a 
graduij  advance,  arrive  at  the  storehouse  on  the  oppo- 
site side  a  finished  article,  and  the  machinery,  as  far 
as  possible,  should  be  self-acting.  The  instructions 
which  were  then  given  have  been  fully  carried  out,  and 
to  a  much  greater  extent  than  at  that  time  was  anti- 
cipated. 

Of  the  more  important  apulications  of  machinery  to 
manufacture  this  numerous  cUss  of  articles,  may  be  enu- 
merated that  for  producing  the  ammunition  for  small 
arms,  shells,  fuzes,  and  war  rockets. 

The  adoption  of  the  Mini6  rifle  having  created  a  de- 
mand for  the  elongated  bullet  in  larj^  numbers,  and  of 
extreme  accuracy  in  weight  and  dimensions,  to  meet 
these  requirements  a  plant  of  apparatus  has  been  pro- 
vided, capable  of  producing  500  bullets  per  minute,  or 
man  than  a  quarter  of  a  million  daily.    In  this  manu- 
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factnre  the  lead  is  fint  put  into  a  cylinder,  from  which 
it  18  iqttirted  into  a  long  rod  by  means  of  hydraulic 
pressure ;  the  lead  rod  is  then  wound  upon  iron  reek, 
which  are  transferred  to  the  machinery  for  compressing 
the  buUet.  The  bullet  machines  are  entirely  self-acting, 
and  unwind  the  lead  rod  fh>m  the  reels  as  they  require 
it,  flrat  cutting  off  the  required  quantity,  then  compress- 
ing it  into  form,  and  then  delivering  the  bullet  ready 
for  the  cartridge. 

For  each  cartridge  a  conical  wooden  plug,  of  peculiar 
form  and  exact  dimensions,  is  required.  These  plugs  are 
made  by  means  of  self-acting  machinery,  for  which  the 
wood  is  first  cut  up  into  long  square  rods  by  means  of 
circular  baws ;  one  end  of  the  rod  is  put  into  the  iron 
bands  oi  the  machine  from  the  extremity  of  which  the 
plug  is  fashioned  by  a  revolving  cutter  and  then  cut  off 
by  another  instrument,  and  so  on  until  the  rod  is  used 
up,  a  boy  being  sufficient  to  attend  upon  several  machines : 
the  produce  is  equal  to  a  quarter  of  a  million  daily. 

Hitherto  small  arm  cartridges  have  been  made  up 
with  several  pieces  of  paper  that  were  rolled  into  the 
proper  form,  to  hold  the  bullet,  plug,  and  powder,  an  ar- 
rangement which  has  been  found  liable  to  some  important 
objections.  A  few  years  ago,  a  method  of  making  seam- 
less sugar  bags  direct  from  the  pulp,  and  without  the 
intermediate  stage  of  sheet  paper  having  been  invented, 
an  enauiry  was  made  in  regard  to  its  applicability  for 
cartridges,  and  it  having  appeared  after  careful  examina- 
tion, to  offer  several  important  advantages,  more 
especially  with  respect  to  strength  with  a  given  quantity 
of  paper,  economy,  and  still  more  in  regard  to  accuracy 
of  dimensions,  that  system  has,  aocoraingly,  been  in- 
troduced. 

In  the  manufacture  of  articles,  such  as  cartridges  for 
nnall-«rms,  which  are  required  by  tiie  hundred  thousand, 
a  very  trifling  additional  operation  having  to  be  per- 
formed during  their  production,  will  materiiQly  affect  Uie 
question  of  economy,  and  will  fVequently  determine  for 
or  against  its  application ;  it  is,  therefore,  of  essential 
importance  in  manufacturing  these  small  seamless  bags, 
that  they  should  undergo  no  unnecessary  handling,  or 
even  have  to  be  subjected  to  ^e  operation  of  packing 
previous  to  the  introduction  of  the  bullet  and  gunpowder, 
seeing  that  if  they  are  crushed  or  even  crumpled,  the 
process  of  opening,  in  order  to  receive  the  bullet  and 
powder,  would  have  to  be  gone  through,  thus  involving 
an  expenditure  of  time  and  trouble  nearly  equal  to  the 
value  of  the  material.  Under  tliese  cironmstanoes  the 
Government  determined  to  erect  a  manufactory  on 
puipose;  this  establishment  necessarily  contains  the 
ordinary  machinciy  of  the  paper  maker  for  the  reduction 
of  the  rags  into  pulp,  and  also,  in  addition,  the  special 
apparatus  requiz^  for  this  peculiar  manufacture,  but 
without  the  sheet  paper-making  machinery  of  the  ordi- 
nary paper  mill. 

The  special  apparatus  required  for  the  small  arm  seam- 
less cartridge  bag  consists  of  a  number  of  small  perfo- 
rated moulds,  of  the  same  form  as  the  cartridge  bag, 
which  are  clustered  together  on  the  end  of  a  flexible 
pipe,  in  which  a  vacuum  is  kept  up  by  means  of  an  air 
pump.  Each  finger  in  this  group  of  moulds  is  covereo 
with  a  worsted  slip  cover,  or  mitten,  and  the  whole  clus- 
ter is  then  dipped  into  a  cistern  containing  the  liquid 
pulp,  which  in  an  instant  is  drawn  upon  them  through 
the  agency  of  the  internal  vacuum,  combined  with  the 
external  pressure  of  the  atmosphere.  The  worsted  mit- 
tens, with  their  paper  covering,  are  then  placed  on  driers 
of  the  exact  dimensions,  that  are  heatea  by  steam,  the 
whole  operation  of  forming  and  diying  occupying  about 
a  quarier  of  an  hour. 

The  same  principle  of  manufacture  is  also  applicable 
for  various  other  purposes,  to  some  of  which  it  has  been 
already  applied,  and  it  will  be  ftilly  taken  advantage  of  in 
due  time.  When  the  additional  apparatus  that  is  now 
being  constructed  is  completed,  it  will  require  daily  SOO 
ammunitioii  barrels  to  contain  the  produce*    To  meet 


this  requirement,  a  complete  plant  of  machinery  is  now 
being  provided  for  the  barrel  manufacture. 

Macninezy  has  yet  to  be  devised  for  the  insertion  of 
the  powder  and  the  bullet,  as  also  to  perform  the  opera- 
tion of  twisting  and  fastening  the  mouth  of  the  seamless 
bag.  As  these  processes  are  both  delicate  and  hazardoas, 
the  contriving  of  a  machine  for .  this  purpose  is  better 
fitted  for  the  leisure  of  peace  than  for  the  feverish  bustle 
of  the  last  few  years. 

Shells. 

Passing  to  another  class  of  apparatus,  that  for  the  pro* 
duction  of  shells  and  fuzes,  a  subject  which  has  occupied 
a  large  share  of  attention. 

In  1854,  the  demand  for  the  ordinary  cast  iron  eheUs 
having  b^n  extremely  urgent,  many  of  the  more  eligible 
foundries  of  the  kingdom  engaged  in  their  manufacture; 
still,  from  numerous  difficulties  which  are  almost  inva- 
riably experienced  by  a  new  maker  in  producing  shells  of 
the  required  exactness,  there  was  considerable  delay  and 
much  disappointment  experienced,  both  by  the  Gh)vero- 
ment  and  the  contractors. 

Before  shells  can  be  made  economically  and  satisfsc- 
torily,  it  is  necessary  to  become  acquainted  with  a  num- 
ber of  minute  points  of  detail,  the  knowledge  of  whidi 
is  essential  to  ensure  that  ri^id  precision  of  form,  di- 
mensions,  sphericity,  concentncity  of  the  core,  and  per- 
fect soundness  of  the  casting ;  qualifications  which  aro 
imperatively  demanded.  In  this  extremity  it  was  con- 
sidered advisable  to  erect  a  model  foundry,  for  the  pur- 
pose of  assisting  new  contractors  with  the  requisite 
information,  and  also  with  the  intention  of  devising  a 
more  accurate,  and,  if  possible,  a  more  economical  system 
of  manufacture,  the  method  commonly  employed  living 
been  considered  very  defective.  A  new  foundry  was 
buUt  accordingly,  and  furnished  with  a  set  of  apparatus, 
which  more  than  realised  all  that  had  been  anticipated; 
indeed,  so  important  did  the  result  appear,  both  in  regard 
to  accuracy  and  the  econc^my  of  production,  that  a  still 
larger  foundry  was  determined  upon,  there  being  im- 
mense stores  of  old  iron,  guns,  and  other  castings,  avaU- 
able  for  the  purpose  of  being  cast  into  shells.  8uch  a 
foundry  has  been  erected  capable  of  delivering  200  tons 
of  shot  and  shells  daily,  if  such  should  ever  be  required. 
It  is  provided  with  50  horse-power  to  work  tl»  ma- 
chinery, 8  large  cupolas,  and  every  facility  for  carrying 
on  the  diot  and  shell  manufacture  economically.  The 
fuel  and  iron  pass  in  at  one  side  of  the  establishment ; 
the  moulds  are  conveyed  by  railway  firom  the  moulding 
area  to  the  vicinity  of  the  cupolas  for  the  reception  of 
the  liquid  metal,  then,  without  having  been  removed 
from  the  caniage,  they  are  conveyed  onwards  to  ihe 
breaking  up  and  cleaning  department ;  the  shells  are  pat 
into  the  cleaning  machine,  and  the  moulding  boxes  with 
the  core  spindles  undergo  a  rigid  examination  before 
being  returned  to  the  moulding  area.  The  sand  also  has 
to  be  broken  up,  remixed,  and  sifted  by  machinerr  be- 
fore it  is  returned  to  the  moulders.  The  shells  roll  on 
to  the  budiing  machines,  after  which,  by  their  own  gra- 
vity, they  wul  roll  along  a  suitable  rail  across  the  Ane- 
nal,  out  into  theiiriver  by  means  of  a  long  tube,  and  into 
the  hold  of  a  vessel  for  transportation. 

The  chief  peculiarity  in  this  foundry  is  the  moulding 
apparatus,  which  is  such,  that  accurate  shells  are  pro- 
duced with  unskilled  labour  after  a  few  hours'  training; 
its  leading  feature  consists  of  an  arrangement  by  which 
the  pattern  is  drawn  through  the  iron  plate  upon  whidi 
the  mould  is  formed,  thus  preserving  the  Atigue  edge  of 
the  mould  from  fracture  on  the  withdrawal  of  the 
pattern.  Each  machine  has  two  sets  of  apparatus,  cor- 
responding with  the  two  halves  of  the  mould,  but  the 
two  halves  have  no  connection  until  they,  along  with 
the  core,  are  assembled  on  the  carriage  for  the  casting 
process. 

The  whole  of  the  moulding  and  core  apparatus,  tOg«* 
I  ther  with  the  boxes,  have  been  made  with  as  much  aceo* 
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racy  as  can  be  obtained  in  the  preseot  state  of  the  arts, 
by  the  {ffooesses  of  turning,  planing/  and  scraping  ;  and 
it  is  invariably  found,  that  with  correct  apparatus  the 
chances  of  failure  are  reduced  to  a  minimum.  To  per- 
form the  operations  of  drilling,  screwing,  and  bushing 
shells,  for  the  reception  of  the  faze,  a  laige  plant  of 
command  drilling   and  screwing  machines  has  been 

Eovided.  In  one  day  of  twenty-four  hours,  during  the 
te  war,  upwards  of  10,400  shells  passed  through  this 
machinery,  a  feat  which  probablv  could  not  have  been 
aocompli&ed  in  any  other  workshop  in  the  world. 

From  the  comjueteness  of  the  arrangement,  these 
shells  only  require  to  be  lifted  once,  after  which  they 
roll  onwai^s  till  completed ;  this  economical  system  of 
rolling  has  been  introduced  during  the  war,  and  has 
proved  of  essential  service  to  the  department. 

Towards  the  close  of  1854,  an  urgent  demand  was 
made  from  the  Crimea  for  wrought  iron  shells,  an  article 
of  peculiar  shape,  not  unlike  an  immense  champagne 
bottle,  which  it  was  found  impossible  to  get  by  contract 
in  sufficient  time  and  quantity  to  meet  the  demand. 
In  this  emeivenc^,  a  factory  capiJt>le  of  producing  100 
of  these  shells  daily  was  erected ;  it  covers  80,000  square 
feet,  contains  4  steam  engines,  7  steam  hammers,  and 
upwards  of  ^  40  machines  of  various  descriptions,  many 
of  them  original  and  specially  adapted  to  this  manufac- 
ture; and  this  establishment  was  in  operation  within 
two  months  from  the  date  of  order,  uod  that,  too,  during 
the  severe  winter  of  1864-6,  a  fact  which  is  worthy  of 
being  recorded. 

These  shells  are  made  out  of  a  single  plate  or  slab  of 
iron  into  an  article  resembling  a  botUe  in  form,  with 
six  or  seven  heatings ;  a  remarkable  example  of  what 
well-oiganised  artungoments  will  accomplish.  Two  of 
the  machines  that  are  employed  in  this  manufacture 
may,  from  their  novelty,  be  referred  to.  The  shells, 
having  to  be  of  one  uniform  weight,  are  turned  in  a 
lathe,  both  inside  and  externally.  The  lathe-spindle, 
however,  is  a  hollow  trunk,  which  holds  a  shcdl  at  both 
ends,  and  each  shell  is  acted  upon  by  a  dozen  or  more 
outting-tools  simultaneously  on  both  sides,  and  in  op- 
posite directions;  thus  the  whole  apparatus  is  thrown 
into  a  condition  of  equilibrium,  and  relieved  of  the  in- 
ordinate amount  of  friction  which  would  otherwise  exist, 
and  the  time  required  is  reduced  in  proportion.  The 
other  machine  that  has  been  referred  to  is  for  converting 
the  red-hot  cylindrical  mass  into  the  form  of  a  bottle, 
which  it  does  in  less  than  five  minutes.  To  have  per- 
formed this  operation  by  the  ordinary  means  of  the 
smithei^  would  have  involved  many  extra  heatings  of 
the  article,  would  have  greatly  injured  the  material, 
and,  at  the  same  time,  would  have  been  very  expensive. 
B^  this  contrivance,  the  red-hot  mass  is  put  into  the 
giant  fnm  of  a  most  powerful  apparatus,  and  is  acted 
npon  m  sill  directions  by  an  intense  percussive  force, 
thus  leaving  the  article  no  other  alternative  but  to 
change  into  the  required  shape,  and  wi^out  any  crump- 
ling of  the  edges,  as  might  be  expected. 

Another  brandi  of  the  shell  department  is  the  manu- 
fkctore  of  the  wooden  sabots,  which  has  been  wellMe- 
veloped.  In  this  plant  of  machinery,  ^e  whole  of 'the 
catting-instruments  are  mounted  on  a  combination  of 
slide-rests,  which  are  all  actuated  by  one  movement  in 
their  several  directions,  until  brought  into  contact  with  a 
fixed  stop.  The  adjusting  of  this  stop  determines  the 
several  duneusions  of  the  article,  while  the  diape  is  de- 
pendent on  the  position  of  the  tool-holders.  Hiese 
thinn  were  formerly  made  by  the  ordinary  too^  of  the 
wood-turner,  in  the  usual  manner;  but,  with  this  appa- 
imtua,  hoys  or  uoskiUed  men  are  quite  suffident,  and  the 
relative  rates  of  production  are  increased  from  7  to  60. 

The  hemiraherical  interior  of  the  sabot,  where  it  has 
to  fit  the  shell,  is  cut  out  in  an  equally  readv  manner. 
The  gouge,  or  catting  tool,  is  fixed  on  a  moveable  centre, 
with  tha  catting  edge  set  at  the  proper  radius,  then,  by 
giving  »  forwaid  morement  with  the  left  hand,  and  a 


sweep  to  the  tool  holder  with  the  right  hand,  the  true 
surface  is  produced  in  a  few  seconds,  the  exact  depth  being 
determined  by  an  adjusted  stop. 

A  very  perfect  and  extensive  plant  of  machinery  has 
been  provided  for  the  manufacture  of  the  different  sorts 
of  shell  fuzes,  both  wood  and  metal,  capable  of  producing 
8,000  daily,  which,  for  accuracy  and  economy,  it  will 
be  found  difficult  to  excel,  and  in  regard  to  production, 
it  is  fully  equal  to  the  wants  of  any  emergency,  but  to 
enter  into  detail  would  require  more  space  thiin  is  at 
present  di^)0sable. 

Wab  Booxkts. 

The  manufacture  of  war  rockets  is  a  subject  which 
has  occupied  a  large  share  of  attention,  and  the  greater 
portion  of  a  phwt  of  machinery  has  been  erected,  which 
will,  when  completed,  produce  600  daily.  The  wrought 
iron  tubes  will  be  made  by  the  lap-welding  process,  then 
cut  to  the  proper  lengths,  bored,  turned,  and  drilled  by 
specially  adapted  self-acting  machinery.  Hitherto  war 
rockets 'have  been  filled  with  the  composition  by  hand, 
and  driven  by  means  of  a  falling  weight  worked  by 
a  number  of  men.  This  system  is  now  being  aban- 
doned, and  hydraulic  pressure  substituted.  As  this  is  a 
dangerous  operation,  the  new  works  are  removed  frcn 
the  vicinity  of  the  other  manufactories  to  a  piece  of 
ground  consisting  of  about  114  acres,  which  has  been 
enclosed  from  the  marshes,  lind  now  forms  a  part  of  the 
Royal  Anenal.  On  this  piece  of  ground  a  steam-engine, 
with  the  requisite  hydraulic  machinery,  has  been  erected. 
The  water  pressure  is  conveyed  through  pipes  to  the 
several  press  houses,  which  are  separated  fW>m  each  other 
by  strong  traverses,  which,  in  the  event  of  aocidept, 
may  prevent  communication ;  indeed,  everything  which 
may  be  considered  as  conducive  to  safety,  has  been  done 
regardless  of  expense. 

Machinery  on  an  extensive  scale  has  been  applied  to 
the  manufacture  of  percussion  caps,  friction  tubes,  and  to 
every  description  of  tiiis  class  of  war  stores,  and  also  to 
an  extensive  range  of  articles,  which  are  made  of  sheet 
copper  or  tin  plate ;  most  of  these  machines  have  been 
brought  from  America,  and  are  well  worthy  of  ex- 
tensive application  in  the  general  tin  ware  manufactures 
of  the  country. 

Guns  and  Gun  Cabriages, 

Passing  to  another  class  of  articles — ^to  the  manufacture 
of  guns  and  gim  carriages,  it  will  be  foimd,  to  say  ihn 
least,  that  the  tools  and  machinery  in  the  establishments 
of  the  War  Department  are  not  behind  any  private 
manufacturers,  either  in  regard  to  efficiency  or  an 
economic  system  of  production. 

About  the  year  1780,  boring  mills,  to  be  worked  by 
horses,  came  to  England  from  the  Hague ;  these  were  in 
use  till  1842,  and  uthouffh  clumsy,  were  provided  with 
veritable  slide  rests,  ana  in  their  day  must  have  been 
considered  fine  specimens  of  engineering.  Between  184S 
and  1861  a  comiuete  plant  of  machinery  was  introduced 
for  the  manufacture  of  brass  ordnance,  which,  althou^ 
on  a  limited  scale,  was  fully  equal  to  anythiuj^  which 
has  since  been  accomplished,  and  is  all  the  more  interest 
ing  from  the  circumstance  that  here  the  course  of  im- 
provement may  be  said  to  to  have  commenced.  In  1866 
the  demand  for  brass  guns  was  so  great  that  a  oonsider- 
i^le  extension  had  to  be  made  to  the  plant,  in  order  to 
raise  the  production  to  twelve  guns  per  week ;  and  many 
improvements  have  been  introduced,  more  especiallv  in 
the  casting  department.  Brass  guns  had  hitherto  been 
moulded  on  a  loam  model,  requiring  renewal  for  each 
casting,  a  system  which  is  still  employed  in  most  of  tlie 
continental  foundries;  this,  however,  has  been  aban* 
doned,  and  a  system  of  metal  patterns  with  sand  mouUs 
in  iron  boxes  has  been  substituted,  by  means  of  which 
more  accurate  castings  are  obtained,  and  at  a  le«  cost. 
Extensive  additions  have  also  been  made  in  the  erectioii 
of  additional  machinery  for  the  boring  and  finishing 
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branches,  and  also  for  producing  the  aeveral  mountings 
required  both  for  brass  and  iron  ordnance  for  the  army 
and  navy,  in  any  quantity  likely  to  be  required  during  a 
period  of  war. 

From  the  great  failure  of  the  iron  mortara  at  Sweaborg, 
and  the  great  difficulty  experienced  in  obtaining  iron  of 
the  proper  quality  and  strength  of  metal,  without  pre- 
vious preparation  on  the  part  of  contractors,  the  Govern- 
ment determined  to  erect  a  foundry  and  boring  mill 
capable  of  producing  five  heavy  iron  guns  daily.  In  this 
establishment  the  great  aim  will  be  to  secure  metal  of 
the  strongest  quality.  An  extensive  course  of  preparatory 
experiments  is  now  going  on  with  Indian,  Swedish  and 
Nova  Scotia  irons,  as  also  with  the  best  of  the  British 
brands  and  their  several  mixtures ;  these  testa, are  botli 
chemical  and  physical,  and  from  them  important  and 
useful  results  are  likely  to  be  derived. 

In  this  manufactory  of  iron  guns,  every  detail  con- 
ducive to  economy  lias  also  been  attended  to.  In  the 
foundry  there  are  10  wrought  iron  casting  pits  from  15 
to  20  feet  in  depth,  20  boring  machines  suitable  for  the 
heaviest  description  of  ordnance,  with  the  other  ma- 
chinery and  lifting  cranes  of  a  corresponding  character ; 
altogether  this  will  be  one  of  the  finest  establishments 
in  the  War  Department,  and  fully  commensurate  with  the 
present  requirements  of  the  service. 

The  manufacture  of  gun  carriages  had  been  in  advance 
of  the  other  departments  in  the  employment  of  labour- 
saving  machinery  for  working  wood.  During  the  latter 
part  of  the  French  war,  the  inventions  of  Brunei, 
Maudslay,  and  Bramah,  were  made  available  to  a  limited 
extent,  consisting  chiefly  of  sawing,  planing,  and  other 
machines,  but  still  the  greater  part  of  the  work  was 
done  by  hand  labour. 

Within  the  last  few  years  all  the  improvements  of  modem 
machinery  have  been  applied ;  upwards  of  300  labour- 
saving  machines  have  been  brought  into  operation,  besides 
some  twenty  steam-engines.  In  such  an  extensive  col- 
lection, while  many  of  the  machines  are  common,  there 
are  a  number  which  have  been  brought  from  America 
and  France,  .that  contain  many  novelties  worthy  of  the 
attention  of  private  manufacturers ;  but  which,  in  a  short 
paper,  cannot  even  be  named.  Of  the  more  important 
works  may  be  enumerated  a  new  saw  mill,  with  80  horse- 
power, containing  all  the  latest  improvements  in  saw- 
ing machinery;  the  saw  frames  are  large  enough  to 
admit  a  log  of  timber  6  feet  square ;  the  mill  contains 
a  circular  saw  66  inches  in  diameter,  which  is  arranged 
to  square  the  ends  of  the  logs  in  the  several  frames,  and 
to  cut  in  a  transverse  line  from  one  side  of  the  mill  to 
the  other,  the  saw  being  moveable,  and  the  timber 
stationary;  it  is  also  provided  with  apparatus  worked  by 
the  power,  for  drawing  the  heavy  baulks  of  timber  and 
delivering  them  on  the  trucks  between  the  saw  frames. 
Adjoining  the  saw  mills  a  large  timber  field  has  been 
laid  out,  which  is  provided  with  a  system  of  railways, 
on  which  are  a  number  of  overhead  travelling  cranes,  ar- 
ranged to  traverse  the  whole  field,  and  to  pile  up  the 
bamks  of  timber  in  the  best  position  for  seasoning. 

Until  reoently  the  wheels  of  gun  and  other  carriages 
were  made  entirely  by  hand  labour ;  they  are  now  wholly 
made  by  a  system  of  copying  machinery,  which  has  been 
▼ery  successful,  and  is  worth  examining  by  private 
manufacturers  who  may  still  make  their  carriage  wheels 
by  hand.  The  wheel  making  is  carried  on  in  a  room 
100  feet  square,  covered  with  the  saw-roof  arrange- 
ment, which  admits  only  of  a  northern  light;  it  is 
provided  with  parallel  lines  of  shafting  at  every  twenty 
feet.  Among  the  more  interesting  machines  may  be 
joamed  the  endless  ribbon  saw,  which  is  extensively  used 
in  the  War  Department  for  many  purposes ;  here  it  is 
naed  for  catting  out  segments  and  every  description  of 
intricate,  sawing,  which  it  does  in  a  style  as  regards  both 
speed  and  quality,  superior  to  any  other.  Endless  ribbon 
Imivas,  on  the  same  principle,  are  being  employed  in 
eaiting  out  the  doth  in  the  flannel  bi^  cartridge  manu- 


facture.   The  wheel  felloes  are  turned  in  a  lathe  in 
which  the  form  of  the  comtr  is  made  in  the  cutting  tool ; 
this  tool  being  held  in  a  slide  rest  is  pushed  against  the 
revolving  felloe,  which  is  completed  in  a  few  minutes.. 
The  nave  is  turned  in  a  lathe,  m  which  the  cutting  tooi 
is  guided  in  the  required  iiTeeular  line,  irrespective   of 
the  workman,  a  copy  or  profile  of  the  nave  being  at- 
tached to  the  slide  rest.    The  morticing  of  the  felloes- 
and  naves  for  the  reception  of  the  spokes,  is  also  done 
by  madiinery.     The  spokes  are  cut  to  the  proper  fihape 
by  self-acting  copying  lathes,  in  which  an  iron  pattern 
of  the  required  shape  is  placed,  and  is  accurately  traced  by 
the  apparatus,  which  is  so  simple,  that  a  labourer  can 
attend  upon  three  machines.    When  the  several  parts  ofi 
the  wheels  are  completed,  they  are  laid  in  position  within 
a  circle  of  six  hydraulic  presses,  all  pushing  towards  a 
common  centre,  by  which  they  are  quickly,  securely, 
and  firmly  put  together.     This  manufactory  also  con- 
tains an  American  dove-tailing  machine,  the  first  of  the 
kind  in  England,  which  only  requires  to  be  known 
to  the  cabinet  trade  to  insure  its  general  introduction ; 
another  machine,  termed  the  American  Eagle  moulding 
machine,  has  also  been  ordered  by  the  War  Department, 
but    it  has  not  yet  arrived;    this  will  also  form    a 
useful  auxiliary  to   the  cabinet  making  trade  of  this 
countr>%  more  especially  in  the  manufacture  of  chairs : 
it  is  also  used  for  many  other  descriptions  of  irregular 
copying  in  the  United  States. 

A  peculiar  feature  in  the  application  of  machinery 
in  the  War  Department  is,  the  frequent  and  successful 
attempt  to  congregate  a  number  of  instruments  together, 
in  such  a  manner  that  they  may  act  on  an  article,  or 
series  of  articles,  simultaneously.  To  select  two  ex- 
amples—one machine  is  mounted  with  twenty  or  more 
circular  saws,  on  different  spindles,  horizontal,  vertical, 
and  at  various  angles,  so  arranged  that  a  passage  through 
the  whirling  group  will  produce  the  required  shape  or 
form ;  a  number  of  pieces  of  timber  are  fixed  to  a  moving 
table,  and  one  after  another  pass  through  the  saws,  and 
are  instantly  transformed  into  shape.  Again,  there  are 
machines  in  which  some  twenty  or  more  drills  are  ar- 
ranged in  the  same  manner,  and  placed  so  as  to  drill 
upwards,  in  order  to  get  rid  of  the  chips ;  this  principle 
of  operation  is  extensively  used  for  hard-wood  morticing 
purposes,  in  various  ways,  and  is  very  expeditious. 

Ordinarily,  the  sand  and  glass  preparing  of  wood-work, 
even  in  large  manufactories,  is  performea  by  the  hand  ^ 
in  the  War  Department,  the  glass  is  mounted  on  drums, 
about  four  feet  in  diameter,  which  are  driven  at  a  high 
speed ;  by  this  arrangement  the  work  is  performed  more 
rapidly,  and  yet  with  sufficient  nicety  for  the  class  of 
articles  to  which  it  is  applied. 

An  extensive  manufactui-e  of  wooden  boxes  and  pack- 
ing-cases is  carried  on,  in  which  the  whole  of  the  pre- 
paratory work  of  sawing,  planing,  morticing,  drilling, 
and  dowelling,  is  performed  by  special  machinery,  leaving 
only  the  putting  together  to  be  done  by  hand.  During 
the  war,  there  were  upwards  of  a  thousand  of  these  boxes 
made  daily,  which  involved  considerable  expenditure  of 
labour  in  the  mere  conveyance  of  the  material  to  and 
from  the  machinery,  and  onwards  to  the  central  depot, 
where  the  parts  are  assembled.  A  saving  of  labour  has 
been  effected  by  an  arranffement  of  encUess  horizontal 
bands.  The  prmdpal  band  extends  along  the  side  of  the 
building  that  contams  the  machinery,  and  is  in  constant 
motion  towards  the  depot;  within  the  building  and  from 
each  machine  is  placed  a  series  of  similar,  Init  shorter, 
bands,  all  working  at  right  angles  to  the  former.  As  each 
piece  of  wood  is  completed  at  any  machine,  it  is  thrown 
upon  the  transverse  band  by  the  workman,  and  by  it  is 
delivered  upon  the  long  band  which  conveys  it  to  the 
depot,  where  the  parts  are  separated  into  bins,  ready  for 
the  workmen  who  put  the  pieces  together  into  boxes. 

The  quantity  of  this  dassof  articles  that  is  required  is 
enormous.  iJast  year,  they  numbered  287,171.  Of 
heavy  mortar-beds,  gun-carriages  of  diffisreiit  descripUons , 
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with  the  limbera  for  the  trmvelling-oarrUgw,  and  trmTen- 
ing  pUtfonos,  the  laige  number  of  8,716  were  produced, 
ftDd  the  total  Dumber  of  oompLete  artiolet  which  P^fBed 
through  the  department  amounted  to  446,231.  Their 
oompmeDt  parts,  if  reckoned,  would  number  many 
millions. 

A  considerable  amount  of  forged  wrou£[ht  iron  work  is 
employed  in  the  construction  of  gun  carnages,  and  fh>m 
the  circumstance  that  many  of  the  articles  are  reouired 
of  the  same  shape,  an  opportnmty  has  been  afforded  of 
producing  many  of  them  1^  means  of  steam  hammers 
and  other  machines,  which,  were  a  fewer  number  required, 
would  have  to  be  made  by  the  hammer  and  hand  of  the 
blacksmith.  An  extensive  variety  of  such  articles  is 
made  in  dies  under  the  steam  hammer ;  the  pieoe  of  iron 
is  first  roughly  bent  into  the  shape,  then  made  welding 
hot  aod  put  between  the  dies ;  a  sin^^e  blow  squashes  it 
into  every  crevice,  and  the  fin  whi<di  is  left  in  the  mid« 
die  where  the  dies  join,  is  afterwards  cut  off  by  being 
pushed  through  another  die  by  means  of  a  punohing 
machine. 

A  rolling  mill  and  scrap  forge,  in  conneetion  with  the 
smitheries,  has  been  found  excwdingly  useful  in  affording 
the  means  of  obtaining  peculiar  forms  of  iron  bar  that 
are  not  to  be  had  in  the  market,  and  also  to  work 
up  the  whole  of  the  scrap  iron  of  the  departments.  An 
iuteresting  feature  in  this  rolling  mill  is  a  method  of 
making  liu^ge  flat  rings,  or  segments  of  bar  iron,  four  or 
five  inches  in  breadth,  and  from  four  to  eight  feet  in  dia- 
meter ;  to  roll  such  a  bar  into  the  fcnrm  of  a  hoop  is  com- 
moD,  but  the  making  of  rings  is  not  so  general ;  it  is  ac- 
complished by  placing  a  rigid  guide  behind  the  last  groove 
in  the  rolls,  so  that,  as  the  red  hot  bar  issues  therefiom, 
it  comes  into  contact  with  the  guide,  and  thereby  is  con- 
strained to  sweep  round  into  the  curve  required,  which  it 
does  in  an  instant  of  time,  and  without  any  aidditional 
expense  having  to  be  incurred.  An  immense  number  of 
similar  "and  equally  important  contrivances  could  be 
named  if  the  time  permitted,  for  although  these  minute 
details  constitute  the  keystone  on  which  the  success  of  a 
manufactory  mainly  depends,  still,  from  their  number, 
they -are  not  admissible  into  a  general  statement. 

OUMPOWDBB. 

Of  all  the  stores  required  by  the  war  department,  that 
of  ^powder  is  perhaps  the  most  important.  It  is'pre- 
emmently  essential,  not  only  that  it  should  be  the  very 
best  that  can  be  made,  but,  what  is  even  of  still  more 
importance,  that  it  should  be  of  uniform  quality  and 
strength,  in  order  that  the  artillerist  may  direct  his  pro- 
jectiles with  precision  and  effect.  The  quality  of  gun- 
powder being  dependent  both  on  the  careful  selection  of 
the  ingredients  and  also  on  the  care  bestowed  on  the 
Mveral  processes  of  manufacture,  the  advantage  of  hav- 
ing an  establishment  to  raise  the  standard  to  the  highest 
pout  of  attainment,  is  sufficiently  obvious;  it  is  also 
useful  in  controlling  the  price  of  gunpowder  during  the 
time  of  war.  During  the  FVench  war  there  were  three 
government  manufactories  of  gunpowder ;  there  now  re- 
mains but  the  one  at  Waltbam  Abbey.  From  the  large 
(tock  of  powder  on  hand  at  the  peace  in  1815,  this  es- 
tablishment, by  the  year  1840,  had  sunk  to  a  very  low 
state.  At  that  time  the  produce  was  only  equal  to  about 
3,d00  barrels  per  annum,  and  the  greater  portion  of  the 
plant  and  machinery  was  completely  worn  out.  In  that 
year  commenced  a  course  of  improvement  which  has 
been  continuous  up  to  the  present  time,  the  produce  now 
being  about  17,000  barrels,  and,  in  a  short  time,  it  will 
amount  to  20,000  barrels  per  annum. 

One  of  the  leading  features  in  the  many  improvements 
is  the  substitution  of  metal  for  wood  in  we  construction 
of  the  Dowder  machinerv.  The  wooden  water-wheels, 
erected  by  the  celebrated  Smeaton,  are  being  replaced 
by  light  iron  wheels,  with  every  modem  appliance  to 
make  the  most  of  the  wator-power. 

The  driving  gear  of  the  incorporating  mills  has  been 


placed  undeiKround,  so  that  in  the  event  of  explosion 
it  may  be  safe  from  the  destructive  effect ;  and  wator- 
tanks  have  been  plaeed  overhead,  ready  at  any  moment, 
to  deluge  the  mul  in  the  event  of  explosion  in  the  ad* 
Joining  house,  the  oommunicathig  arrangements  being 
self-acting. 

A  new  system  'of  granulating  machinerv  has  been  in* 
troduoed  to  take  the  place  of  the  far  more  dangerous  pro* 
cess  of  hand-ooming.  As  this  is  by  far  the  most  critical 
part  of  the  manu&cture,  a  large  amount  of  care  has  been 
expended  to  make  the  operations  as  safe  as  may  be  at^ 
tainable.  The  machine  has  been  made  self-acting  to  an 
extent  which  dispenses  with  any  attendance.  A  quantity 
of  pi-essed  cake  is  put  into  a  hopper  before  the  machine 
goes  to  work ;  from  this  magazme  it  supplies  itself  by 
means  of  an  endless  band,  and  then,  by  toothed  roUen, 
it  breaks  the  hard  cake  into  the  different  sorts  of  grain, 
then,  by  an  arrangement  of  sieves,  it  separates  them  and 
deposits  the  various  qualities  of  coarse  and  fine  gndn 
in  their  respective  boxes ;  as  these  boxes  become  mled, 
the  machine  removes  them  of  its  own  aooord,  and  putt 
down  empty  ones  instead,  until  its  supply  is  exhausted, 
when  it  stops  of  itself,  and  after  having  done  so,  and  all 
danger  being  over,  it  then  rings  a  bell  for  its  attendant, 
who,  meanwhile  may  have  been  reading  a  book  in  a  place 
of  safety  provided  on  purpose. 

This  manufactory  contains  twenty-one  water  wheels, 
each  on  an  average  of  four  horse-power,  and  one  steam^ 
engine  of  80  horse-power,  and  upon  the  whole  is  a  veiy 
creditable  establishment,  while  in  regard  to  quality  the 
powder  is  considered  second  to  none  in  the  world. 

Floating  Faotoby. 

The  numeitnis  wants  of  the  aimv  in  the  Crimea,  and 
its  great  dependence  on  mechanical  resources,  suggested 
the  idea  of  sending  out  a  fioating  factoiy.  A  screw 
steam  vessel,  of  600  tons,  having  been  procured,  she  was 
fitted  up  as  a  factory,  with  gearing  and  all  the  usual  tools 
of  an  engineer's  establishment ;  it  contained  a  cupola, 
four  smith's  forges,  twenty-eight  heavy  machines,  and 
many  thousand  small  tools,  and  a  general  assortment  of 
such  stores  and  materials  as  were  likely  to  be  required ; 
it  also  contained  a  complete  saw  mill,  with  all  the  re- 
quiremente  of  a  brass  and  iron  foundry,  an  arrange- 
ment of  portable  engine,  standards,  and  shafting  to  set 
up  a  manufactoiy  on  any  level  piece  of  ground  ashore,  if 
such  should  be  required.  The  engines  of  the  venal 
were  arranged  to  work  either  the  screw  of  the  ship  or  the 
machinery;  and  in  ton  weeks  after  the  War  Minister 
gave  the  order  this  vessel  was  ready  for  sea,  with  n 
mana^  and  as  fine  a  body  of  picked  workmen  as  could 
be  desired ;  they  were  all  selected  in  the  vicinity  of  New- 
castle-upon-lVne.  On  arriving  at  Balaklava  the  immense 
importance  of  the  estabUshment  was  at  once  demon- 
strated ;  a  foundry  was  set  up  on  the  shore,  which  was 
kept  in  constant  emplo3nnent  while  the  vessel  remained 
in  the  Crimea.  Requisitions  poured  in  fh>m  all  branebes 
of , the  service,  which  were  executed  with  an  alacrity 
that  excited  the  commendation  of  all  concerned.  Seventy- 
nine  requisitions  were  made  for  repairs  to  the  railway 
plant,  forty-nine  from  the  navy,  and  sixty-eight  from 
the  steam  transport  corps,  independently  of  the  legitimate 
work  of  the  factoiy  for  the  Commissariat  and  Luid 
Transport  Corps. 

The  floating  factory  was  visited  by  the  chief  officers  of 
the  French,  &urdinian,  and  Russian  services,  all  of  whom 
expressed  their  surprise  and  admiration,  declaring  that 
it,  together  with  the  railway,  gave  them  a  higher  opinion 
of  E^^and,  her  resources,  and  her  settled  determination 
to  conquer  ultimately,  than  almost  any  othw  transaction 
connected  with  the  war. 

Besides  the  floating  factory,  several  other  plants  of 
machinery  were  sent  out ;  among  the  rest  a  complete  saw 
mill,  with  suitable  steam  engine  to  Sinope,  another  to 
Balaklava,  with  both  circular  and  firame  saws,  and  other 
machinery. 
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PlEB  AMD  HyDBAULIC   CbANSS,   &C. 

Of  the  misoellaneous  services  carried  out  during  the 
war,  one  .of  the  most  important  was  the  erection  of  a 
pier  at  the  wharf  of  the  Royal  Arsenal,  extending  out 
into  deep  water,  by  me^ns  of  which  four  of  the  largest 
class  of  vessels  can  lie  alongside  during  all  conditions  of 
the  tide :  and  in  connection  with  this  pier  is  the  applica- 
tion of  hydraulic  power  to  work  the  cranes. 
.  Hitherto  ships  had  to  lie  off  in  the  river,  and  to  be 
loaded  or  unloaded  by  means  of  barges,  which  were 
floated  along^de,  and  to  or  from  the  wharf. 
.  By  the  new  arrangement  four  ships  can  draw  up  to 
the  pier  at  one  time,  and  by  means  of  the  hydraulic 
cranes,  the  work  of  a  week  is  reduced  to  ten  hours,  the 
limit  to  speed  bein^  the  time  required  to  stow  away  or 
sling  the  articles  within  the  hold  of  the  vessel. 

During  the  six  months  ending  the  30th  November, 
118  transports,  representing  a  tonnage  of  69,975  tons, 
were  unloaded,  which  is  exclusive  of  the  ships  that 
brought  home  the  I^nd  Transport  Coros,  the  troops, 
horses,  and  their  several  equipments.  The  whole  ex- 
pense of  this  service,  including  the  steam  engine  and 
hydmulic  accumulator  apparatus,  and  the  cranes,  amount- 
ing to  nearly  £33,500,  was  cleared  off  in  the  saving  of 
the  time  of  vessels  alone  during  the  first  six  weeks  uiat 
it  was  in  operation — an  important  consideration,  although 
secondary  to  the  far  higher  advantage  which  it  affoMs 
the  War  Department,  in  the  rapidity  with  which  it  can 
embark  war  material  and  stores. 

Until  last  year  all  ordnance  stores  were  conveyed  to 
the  outposts  in  sailing  sloops ;  but  small  screw  steamers 
are  now  bein^  introduced,  the  advantage  to  be  derived 
therefrom  bemg  so  obvious  as  to  require  no  explanation. 

The  Armstrong  hydraulic  apparatus,  for  working  ihe 
cranes,  is  also  being  adapted  as  an  immense  fire  extin- 
guishing engine,  with  an  air  vessel  to  produce  the  con- 
tinuous squirt  of  water.  This  air  vessel  is  in  the  form 
of  a  cylindrical  steam  boiler,  with  hemispherical  ends, 
and  is  placed  vertically.  In  connection  therewith  an  iron 
reservoir,  100  feet  in  diameter,  has  been  placed  on  a 
lull  in  the  vicinity,  220  feet  above  the  Anenal,  and  is 
filled  through  the  fire  mains  by  the  hydraulic  apparatus. 
In  case  of  fire,  the  water  in  the  reservoir  is  always  ready, 
meanwhile  the  steam  engines,  equal  to  30  horse-^wer, 
wiU  go  to  work  on  the  pum^g  apparatus  as  an  auxiliair, 
and  the  two  combined  will  afford  a  plentiful  supfuy 
of  water,  equal  to  the  requirements  of  an3'^  probable 
emergency. 

There  are  69  steam-boilen  in  the  War  Department, 
— ^it  is,  therefore,  of  importance  that  everything  con- 
ducive to  safety  and  economy  in  fhel  should  be  carefully 
attended  to.  In  order  to  secure  these  two  conditions,  a 
system  of  reporting  has  been  organised,  for  the  purpose 
of  diowing  the  working  history  of  each  boiler,  in  regani  to 
proof,  times  of  examination,  cleaning,  and  repairs,  also 
the  consumption  of  fuel,  the  quantity  of  water  evaporated 
by  a  pound  of  coal,  and  other  particulars.  The  greater 
number  of  the  boilers  are  supplied  with  Kennedy's  water 
meter,  by  means  of  which,  precise  and  definite  knowledge 
of  the  comparative  merits  of  the  several  boilers,  and  the 
evaporating  value  of  different  coals,  will  be  obtained. 

This  general  statement  may  afford  some  idea  of  the 
magnitudeof  the  various  operations  of  the  war  department, 
though  at  the  same  time  it  conveys  but  an  imperfect  notion 
of  the  amount  of  mechanical  detail  which  has  been  grap- 
pled with ;  such  details,  however,  are  equally  important, 
and  frequently  involve  greater  perplexity,  mechanical 
ingenuity,  and  resource  than  works  of  laiger  magnitude, 
but  lying  in  the  background  thev  can  only  be  known  or 
aj^reciated  by  those  who  have  been  engaged  in  similar 
imdertakings. 

This  subject  Has  been  brought  before  the  Societv  of 
Arts  as  an  humble  contribution  towards  the  practical  ap- 
plication of  science,  in  connection  wi^  the  arts,  manu- 
factures, and  commerce  of  the  country,  and  I  trust  also 
it  may  serve  to  show  that  the  appliances  of  the  national 


establishments  are  not  neoeasarily  so  deficient  and  so  far 
behind  as  they  are  frequently  represented  to  be;  but 
that,  on  the  contrary,  they  are  fully  equipped  with  the 
latest  im^vements  of  the  age,  and  need  not  fear  oom«> 
parison  with  any  private  undertaking  in  the  kingdom. 

DISCUSSION. 

The  Secretary  stated  that  he  had  received  the  fol- 
lowing communication  from  Mr.  W.  Bridges  Adams : — 

The  machinery  at  Woolwich  Arsenal  for  the  manu- 
facture of  wheels  for  gun  and  other  carriages,  is  fast 
approaching  perfection,  but  the  wheels  themselves  are 
still  the  rude  primitive  constructions,  as  regards  princi- 
ple, that  Thespis  might  have  used  in  his  original  cart. 
A  lump  or  hub  of  timber  is  cut  from  the  butt  of  a  tree. 
A  series  of  levers  are  fixed  roimd  it,  caratan-bar  fashion, 
but  without  the  proportioned  strength  of  the  capstan 
bars,  each  of  which  is  equally  strong  all  over,  whereas 
each  spoke  is  so  reduced  at  the  tenon,  or  holding  part, 
where  it  enters  the  hub,  that  it  would  break  short 
off  if  unsupported.  The  extreme  ends  of  the  levers 
are  framed  into  the  fellies,  or  string  segments,  two  and 
two,  in  such  wise  that  the  spokes  must  be  made  weak 
in  the  direction  of  the  plane  of  the  wheel,  in  order  to 
draw  them  together,  to  enable  the  extremities  to  enter 
the  mortices.  The  fellies,  where  they  abut  against  each 
other,  are  dowelled  into  short  cross  grain,  produced  by 
the  curved  form,  and  constantly  break  off  at  what  are 
technically  called  the  "  chins,"  and  loose  segments  of 
iron  bar,  technically  called  "stiakes,"  are  spiked  on  to 
the  felly  "  break  joint." 

Such  wheels  as  these  are  now  only  to  be  found  in  re- 
mote districts,  and  the  only  apparent  reason  why  they- 
are  continued  in  government  artillery,  is  some  fancied 
facility  of  repairs  when  damaged  in  use  in  the  field. 

These  wheels  are  so  applied  to  the  axle-tree»,  that  th» 
lower  spoke  presses  vertically  on  the  ground,  in  order  to- 
prevent  side  rack  and  strain.  But  the  result  of  this  is  & 
total  absence  of  elastic  resilience.  As  the  wheel  revolve» 
with  its  load,  blows  from  the  irregular  surface  of  the 
ground,  act  like  tilt  hammers,  and  drive  the  spoke» 
partly  into  the  hub,  and  partly  into  the  fellies,  but  most 
into  the  hub  because  it  is  the  softest  wood,  rendering  the 
whole  loose.  But  there  is  a  worse  evil  than  this.  No 
hub  is  equally  hiurd  all  round — ^the  weather  side  oC 
the  tree  is  the  toughest— consequently  the  spokes  drive 
unequally,  the  wheel  becomes  eccentric,  and  the  irre- 
gular action  is  like  that  of  a  sledge  hammer,  rapidly- 
destroying  it. 

When  tiiis  dass  of  wheel  is  improved,  as  in  the  ordi- 
nary omnibus,  by  shrinking  on  a  hoop  tyre,  there  is  ano- 
ther difficulty.  The  spokes  are  thinnest  in  the  directioik 
of  the  plane  of  the  wheel,  and  if  the  shrinking  be  too 
severe,  they  loose  their  straightness,  and  tend  to  laf^ 
round  the  hub,  weakening  the  structure.  As  the  huba 
are  jiot  of  equal  hardness,  scarcely  any  two  wheels  are 
alike  in  dish  or  diameter.  If  the  spokes  do  not  yield  in 
the  du^ection  of  the  plane  of  the  wneel,  but  are  forced 
over  in  the  direction  of  the  axle  or  "  dish,"  ike  tendency' 
is  to  draw  them  forward,  and  leave  gaps  in  the  hub- 
behind.  When  the  diameter  of  the  wheel  is  thus  les- 
sened, the  tyre  gets  loose,  and  is  then  '*  cut  and  diut,"  to 
reduce  it  in  diameter,  and  the  gaps  at  the  backs  of  the 
spokes  are  increased. 

Criticism  is  of  little  use,  unless  the  critic  has  a 
remedy  to  offer.  My  remedy  is  first  to  dispense  with  the 
hub  altogether,  and  mitre  the  spokes  together  at  the 
centre  in  an  arch  form,  bolting  them  between  strong 
wrought  iron  disc  plates  front  and  back.  The  section  of 
the  spokes  is  such  as  to  leave  twice  the  strength  in  the 
direction  of  the  plane  of  the  wheel,  to  that  in  the  direc- 
tion of  the  axle.  Each  spoke  has  a  single  felly,  the 
joints  being  between ;  the  fellies  being  short  there  is  no 
cross  grain  to  break  off  the  "chins."  No  dowels  are 
applied,  but  instead  of  these  a  thin  piece  of  narrow  hoop 
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iroD  is  inserted  in  a  saw  kerf,  half  in  each  feUy,  which 
keeps  them  in  plane,  while  the  tyre  is  shrunk  on.  No 
shrinkiog  of  tne  t^  can  damage  the  wheel,  for  the 
elastic  resilience  i»  in  the  direction  from  hack  to  fix>nt, 
tending  to  produce  a  ribbed  dome-ahape,  the  true  form 
of  a  wheel. 

I  bad  come  to  the  conclusion  from  theory  that  every 
spoke  ought  to  have  its  separate  felly,  Just  as  every  leg 
has  its  separate  foot,  independently  of  the  obvious  msad- 
TUtage  of  straining  the  spokes  to  get  them  into  the 
doable  feUy.  But  1  also  obtained  practical  evidence  of  it. 

Watching  on  one  occasion  the  pulling  to  pieces  of  a 
pair  of  large  Hansom  cab  wheels,  the  fellies  of  which 
were  made  of  hard  wood,  I  found  almost  every  double 
felly  had  separated  into  two  parts,  eaui-distant  between 
the  spokes,  forming,  in  fact,  single  fellies,  and  the 
separations  were  as  clear  and  peculiar  as  the  sutures  in  a 
skull  bone,  scarcely  showing  on  the  external  paint.  The 
reason  was  obvious.  The  wheels  being  of  larger  diameter, 
and  revolving  tapidly,  the  alternate  blows  at  the  ends 
and  centres  of  the  feUies  concentrated  the  vibrations  at 
the  centre,  precisely  in  the  mode  in  which  axle-trees 
break  after  long  service.  Each  spoke  served  as  a  fulcrum 
to  produce  this  effect.  It  was  therefore  dear  that  the 
stmcture  which  the  wheel  tended  to  generate  in  action, 
was  the  true  stracture  to  begin  with,  unless  the  fellies 
could  be  made  in  an  entire  solid  piece. 

I  tried  this  experiment  also,  constructing  the  wheel 
centres  of  mitred  spokes,  disc  plated,  and  the  fellies  of  a 
hoop  of  angle  iron,  into  which  the  spokes  abutted,  and 
were  very  carelessly  secured  by  staples  roimd  them, 
riveted  into  the  angle  iron.  The  wheels  so  made  were 
placed  under  a  carf,  to  carry  heavy  loads  of  iron.  After 
being  a  considerable  time  in  use,  one  day  the  ansle  circle 
escaped  from  one  of  the  wheels.  The  driver  lifted  it 
into  his  cart  with  the  rest  of  the  load,  and  drove  home  on 
the  spoke  ends,  which,  when  he  arrived,  bore  the  appear- 
ance of  overworn  crutches.  The  remark  of  one  of  the 
initiated  in  wheels  on  beholding  this  was,  "  No  wheel 
that  ever  I  saw  before  could  do  that."  * 

It  is  obvious  that  a  true  circular  form  can  be  preserved 
by  this  kind  of  centre,  but  there  is  another  advantage. 
The  wheel,  being  dome-form,  will  be  elastic,  and  if  the 
axle  be  horizontal,  the  spokes  will  never  be  vertical  to 
the  ground.  Consequently  the  result  will  be  a  spring 
action,  diminishing  draught  and  injury  to  the  horses, 
while  ensuring  far  ^p-eater  durability.  It  will  be  as  though 
a  man  alights  on  his  toes  instead  of  his  heels  in  jumping 
from  a  height. 

Ifreouently  conversed  with  the  late  Colonel  Colquhoun, 
of  the  Woolwich  Arsenal,  on  this  subject,  and  he  agreed 
with  me  in  the  principles,  but  the  application  involved 
such  a  radical  change,  and  a  new  teaching  in  all  depart- 
ments connected  with  the  working  and  repair  of  wheels, 
that  he.  considered  it  preferable  to  go  on  in  "  the  old 
way." 

It  is,  however,  a  most  important  matter,  and  the  fa- 
cility of  repairs  in  the  field  would  appear  to  be  quite  as 
^eat  as  with  the  primitive  wheel.  By  means  of  an  effi- 
cient screw  tool,  tnis  wheel  could  be  compressed  into  the 
cold  hoop  tyre  in  the  open  field  very  rapidly,  and  the 
parts  being  all  duplicates,  no  error  could  occur.  I  think 
common  labourers  would  be  adequate  to  the  work  after 
a  few  weeks*  practice. 

Wrought  iron  cannon  to  place  on  wheels,  so  as  to  get 
greater  strength,  appear  to  be  conceded  as  a  desirable 
thing,  provided  only  tney  can  be  easily  and  cheaply  made. 
This  is  a  question  of  welding.  Usually  the  process  of 
welding  is  performed  by  heating  the  separate  masses  of 
iron  and  forcing  them  into  union  by  violent  percussion. 

But  what  are  called  "cold  ihuts"  occur  in  this  pro- 
cess.   Heated  iron  attracts  oxygen  from  the  atmosphere, 

*  The  disc  oaatra  alluded  to  wm  not  oriclaaUy  an  InTention  of 
mine.    It  was  fint  used  by  Mr.  Walter  Hancock  in  hia  iteam  car 
ria^e,  Imt  not  aa  a  disked  wheel— only  as  a  eyUndrieal  wheel.    If  I 
miMake  not  tliere  Is  a  model  of  a  disc  mitr«d  oentre  whet  1  in  Wool- 
wich AnenaL 


and  scale  is  formed,  which  separates  the  ironpust  as  flour 
separates  bakers'  loaves,  and  prevents  adhesion.  If  two 
sumces  of  dean  iron  be  placed  in  contact,  and  heated 
to  welding  point,  they  will  unite  with  little  pressure, 
and  without  percussion. 

But  it  is  difficult  to  accomplish  this  with  thick  masses, 
and  it  is  worth  inquiring  how  otherwise  it  may  be  ac- 
conmlished. 

Tne  common  example  of  a  tallow  candle  shows  us  that 
the  contact  ef  atmospheric  air  is  necessary  to  produce 
combustion.  As  long  as  the  wick  is  surrounded  by  the 
hollow  wall  of  flame,  it  will  not  consume,  but  pro- 
truded beyond  the  wall,  and  in  contact  with  Uie  atmoa- 
phere,  it  begins  to  disappear. 

The  use  of  the  common  forge  has  probably  obscured  the 
true  principle  of  manipulation.  The  blow-pipe  heat  is 
the  thing  we  require,  and  the  forge  is  a  very  inconvenient 
blow-pipe.  Carburetted  hydrogen  produces  the  heat  wa 
require.  If  the  carburetted  hydrogen  be  put  under  con- 
siderable pressure,  it  may  be  made  to  issue  in  jets  so  aa 
to  cover  any  axrfac»  or  amount  of  surface  we  may  re- 
quire. If  atmospheric  air  or  oxygen  be  put  under 
pressure,  it  may  be  made  to  impinge  on  the  surface  in 
contact  with  the  carburetted  hydrogen,  and  the  flame 
and  heat  will  exist  at  these  junctions.  In  this  mode  a 
solid  sheet  of  flame  of  great  intensity  may  cover  the 
surface,  and  no  scale  or  ox^d  can  form  with  the  flame  so 
covering  it.  This  flame  being  made  to  cover  two  opposite 
surfaces  it  is  desirable  to  unite,  when  the  pastv  con- 
dition called  welding  heat  is  attained,  union  maybe  pro- 
duced by  hydraulic  or  other  pressure  without  percussion 
or  crystallisation  of  the  metal,  and  a  homogeneous  mass 
will  be  the  result.  If,  therefore,  plate-iron  be  rolled  up 
in  short  lengths  of  many  folds,  these  short  hollow  cylin- 
ders may  be  united  and  a  perfect  cannon  produced. 

The  desirability  of  cheapness  and  accuracy  in  gup 
stocks,  has  led  to  the  invention  of  exceedingly  compli- 
cated and  accurate  machinery,  like  the  manufacture  of 
pins.    Regarding  the  gun  as  a  projectile  weapon,  the 
conditions  desirable  are   lightness  for  convenience  of 
carriage,  and  form  to  give  facility  in  taking  aim.     A 
man's  eye  is  situated  several  inches  above  his  shoulder, 
and  to  get  the  range  of  the  barrel  with  convenient  hold 
to  the  uioulder  a  considerable  curvature  is  required.  But 
when  used  as  a  spear  or  pike,  by  the  addition  of  the 
bayonet,  this  curvature  is  a  dindvantage,  and  the  mora 
so  as  the  curvature  involves  short  cross  grain  and  risk  of 
brei^ge.    The  result  is  a  trial  of  compromise,  and  the 
more  convenient  the  weapon  is  as  a  pike  the  less  con- 
venient it  is  as  a  projector. 

It  is,  therefore,  worth  raising  the  inquiry  whether  it 
be  not  a  practicable  thing  to  substitute  steel  for  walnut 
trees  in  the  construction  of  stocks.  The  disadvantages  of 
wood  are  numerous — shrinkage,  brittleness,  swelling,  and 
others ;  and  these  considerations,  no  doubt,  gave  nse  toi 
the  construction  of  the  famous  Doune  pistols,  formerly- 
used  by  the  Highlanders. 

No  doubt  this  change  would  need  a  new  arrange- 
ment of  barrel  as  well  as  stock,  but  if.  as  is  probable, 
a  weapon  no  heavier  to  carry,  equallv  available  as  a  pro- 
jector, and  superior  as  a  pike  can  bo  produced,  with  a 
material  more  desirable  and  procurable  at  pleasure,  the 
sacrifice  of  machinery  however  perfect,  for  other  ma- 
chinery producing  the  improved  gun,  would  be  a  very 
profitable  loss. 

Mr.  Aston  said  they  must  all  feel  indebted  to  Mr» 
Anderson  for  his  paper.  The  subject  was  one  of  the 
greatest  interest  and  importance  to  the  country.  Some 
disappointment  would,  however,  be  felt  by  some,  that 
more  information  had  not  been  given  on  certain  points. 
It  was  pretty  well  known  that  veiy  large  orders  for 
machines  had  been  given  in  America  and  this  coun- 
try, and  that  they  were  being  fitted  up  in  the  Oovem> 
ment  establishment  by  the  thousand,  and  that  was, 
m  fact,  all  that  thev  had  been  toldv  But  many, 
doubtless,  hoped  to  have  learned  that  evening  what 
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measures  had  been  taken  to  ensare  that  so  vast  and  ex- 
pensive a  scheme  of  manufactnre  was  based  on  the  right 
principles — to  have  been  told  more  specifically  what  suc- 
cessful results  had  been,  and  were  now  being  obtained — 
in  short  to  have  obtained  more  exact  information,  to 
satisfy  the  public  that  the  right  thing  was  bein?  made 
in  the  right  way.  A  great  deal  had  been  said  of  the 
number  of  machines  employed  in  the  manufacture  of 
small  arms,  and  much  detail  had  been  given  about  some 
minor  part  of  the  musket,  but  respecting  the  barrel, 
which  of  course  was  the  really  effective  part,  no  informa- 
tion had  been  afforded.  Surely  it  would  have  been 
most  interesting  to  have  known  tnat  these  barrels,  which 
are  to  be  made  at  the  rate  of  1,000  per  day,  would  be 
constructed  on  the  best  known  principles,  if  this  were 
really  the  case.  Again,  great  stress  had  properly  been 
laid  on  accuracy  of  workmanship,  and  they  had  been 
told  that  the  manufacturers  of  this  country  might  learn 
most  valuable  lessons  from  the  novel  construction  of  the 
machines  imported  into  the  Government  establishments, 
by  means  of  which  the  various  parts  of  a  musket  were 
being  made  in  vast  quantities,  all  alike  to  the  1000th 
of  an  indi.  They  were  led  to  infer  that  a  system  of 
workmanship  on  this  scale  of  accuracy  excelled  what 
had  been  hitherto  done  in  this  country,  in  the  reproduc- 
tion of  parts  of  machines ;  but,  without  detracting  from 
the  merit  and  value  of  American  workmanship,  they 
might  remember  that  in  the  machine  manufacture  of 
this  country  a  greater  degree  of  accuracy  than  that 
alluded  to  was  not  uncommon.  In  the  Lancashire 
workshops,  parts  of  machinery  of  complicated  form  (the 
spinning  machinery,  for  instance)  had  long  been  made  in 
vast  quantities,  being  all  fac-iimUe  copies  of  a  primary 
pattern ;  and  it  was  well  known  that  there  were  esta- 
olishments  in  that  district  where  workmen  in  the  ordi- 
nary course  of  their  business,  work  to  the  10,000th  of  an 
inch,  and  where  measurements  can  be  made  tiie  millionth 
of  an  inch.  It  would  have  been  interesting  to  have 
heard  from  Mr.  Anderson  what  system  of  measurement 
was  employed  to  obtain  the  accuracy  he  speaks  of,  and 
what  means  are  adopted  to  insure  that  the  copies  now 
and  hereafter  produced  shall  always  be  fae-nmUeM  of 
a  primary  pattern.  With  remect  to  the  advantages  to 
be  gained  by  the  public,  it  would  certainly  be  satisfactory 
to  be  told  that  the  government  had  now  an  establish- 
ment where  the  best  arms  and  ammunitions  of  wariare 
are  manufactured  in  the  best  manner ;  where  the  public 
are  invited  to  come,  examine,  and  learn,  and  in  which 
government  is  prepared  to   teach,  and  work  with  the 

Erivate  manufacturer.  But  it  was  doubtful  if  it  would 
B  thought  equally  satisfactory  to  be  told  that  govern- 
ment establishments  were  all  at  once  set  on  foot,  filled 
with  most  expensive  machinery,  backed  up  with  all  the 
resources  of  a  public  purse,  in  which  government  was 
prepared  not  to  invite,  but  to  defy,  the  competition  of 
private  manufacturers.  It  seemed  to  him  that  the 
public  would  be  justified  in  re(|uiring  more  information 
than  had  been  given  this  evemng,  both  as  to  practical 
beneficial  results,  and  as  to  correct  principles  in  the  con- 
struction of  the  things  made,  and  the  manner  of  making 
them,  and  that,  untifsnch  information  be  given,  it  could 
not  be  called  upon  to  assent  to  the  proposition,  that  the 
undertaking  ijl  at  once  set  on  foot  on  so  extended  a 
scale,  was  one  based  on  prudent  and  sound  principles. 

Mr.  Hyde  Clarke  said  he  thought  it  was  important 
that  they  should  not  misapprehend  the  aim  of  this  pajK:r. 
It  did  not  occur  to  him,  when  Mr.  Anderson  made  those 
remarks  with  regard  to  the  American  inventions  which 
had  been  introduced  into  the  Government  establish- 
ments, that  it  was  intended  in  any  decree  to  represent 
that  English  manufacturers  were  behind  our  transat- 
lantic brethren  in  ingenuity;  but  it  seemed  very  natural, 
on  the  ground  stated  by  Mr.  Anderson,  that  the  Govern- 
ment, m  adopting  new  machinery  for  the  purposes  of 
the  manufacture  of  small  arms,  should  resort  to  that 
country  and   to  those   establishments   which   already 


afforded  the  best  models.  From  peculiar  circomstaDoes 
— ^not  only  those  mentioned  by  Mr.  Anderson,  of  the 
deamess  of  labour  in  the  United  States,  but  likewisB 
from  the  facilities  which  formerly  existed  for  obtaining 
capital  for  the  purpose  of  establishing  large  plants  of 
machinery,  under  a  limited  liability,  there  was  a  facility 
in  the  United  States  for  the  introduction  of  various 
descriptions  of  labour-saving  machinery.  They,  there- 
fore, found  there  not  only  the  best  models  for  smaJl- 
arms  machinery,  but  there,  also,  shoemaking  macUnery 
was  carried  out  upon  the  largest  scale,  and  the  seeing 
machine  was  successfully  established.  Therefore,  be 
thought  the  Government,  instead  of  being  Uable  to 
obloquy  for  availing  themselves  of  the  models  which 
they  found  in  America,  must  be  entitled  to  praise. 
Artificial  circumstances  there  had  given  rise  to  the  pro- 
duction of  labour-saving  machinery;  but,  with  the 
recent  changes  in  joint-stock  enterprises  in  this  coontij, 
which  had  taken  place,  it  was  propable  that  this  dif- 
ference would  no  longer  exist,  but  that  our  manufac- 
turers and  inventors  would  have  those  advantages  in  the 
establishment  of  machinery  which  they  had  not  yet 
enjoyed. 

Mr.  James  Platt  (of  Oldham),  as  oonnected  with  the 
machinery  establishments  of  Lancashire,  to  which  allu- 
sion had  been  made,  would  state  that  he  had  been  fre- 
quently in  the  habit  of  visiting  our  public  establishments 
at  Woolwich,  and  if,  some  five  yeara  ago,  he  had  been 
asked  the  question  whether  he  thought  it  good  policy  to 
construct  the  extensive  works  which  now  exist  there,  he 
should  have  hesitated  in  giving  an  opinion  in  favour  of 
it,  but  judging  by  the  results  produced,  he  had  come  to 
quite  a  different  conclusion.  Ue  hacl  been  in  the  habit 
of  visiting  most  of  the  leading  establishments  in  Eng- 
land and  Scotland,  including  those  of  Newcastle,  and  he 
would  do  the  arsenal  at  Woolwich  this  justice,  that  no 
other  single  establishment,  nor  any  half-dozen  in  the 
country,  could  be  compared  with  it.  There  had  been  an 
amount  of  ability  and  perseverance  displayed  there  which 
he  thought  was  entitled  to  the  thanks  of  the  coun^*, 
and  he  would  only  say,  speaking  from  association  with 
other  engineers  ana  machinists,  that  the  feeling  in  Lan- 
cashire was  almost  universal,  that  what  had  been  done 
at  Woolwich  had  been  done  with  the  greatest  judgment, 
and  the  result  would  be  not  only  tliuat  there  would  be 
great  economy  in  the  work  produced,  but  in  future 
tiiey  would  never  hear  again  of  tools  failing  when  brought 
to  the  test  of  actual  use,  as  was  alleged  to  have  been 
the  case  in  the  late  war.  He  was  sure  that  Mr.  Anderson, 
in  his  paper,  had  gone  into  matters  very  extensively, 
indeed,  as  much  so  as  the  time  allowed.  He  merely 
rose,  as  a  practical  machinist,  to  bear  his  testimony  in 
favour  of  what  had  been  done  at  Woolwich. 

Mr.  HoBBs  thought  quite  sufficient  had  been  said  in 
the  paper  to  induce  the  manufacturers  of  this  and  other 
countncs  to  test  the  principle;  and  he  believed  they 
would  find  that  wherever  there  was  a  series  of  articles 
required  to  be  pit>duced  in  sufficient  number  at  one 
time,  the  application  of  machinery  would  be  found  ia 
be  the  best  mode  of  meeting  the  case.  If  thev  wanted 
a  dozen  letters  copied,  perhaps  the  pen  would  do  it  best; 
but  when  a  large  number  of  copies  was  required,  they 
must  have  recourse  to  the  printing  press.  The  same  re- 
marks applied  to  all  kinds  of  manufactures.  One  thing 
in  particular  had  been  mentioned,' which  he  thought 
very  highly  of— that  was  the  loading  and  unloading  of 
ships  by  means  of  hydraulic  cranes.  He  thought  the 
time  w&s  past  when  a  person  going  into  the  Xjondoo 
Docks,  should  see  fifty  or  sixty  trea£nills  in  opention, 
for  the  ^rpose  of  loading  and  unloading  vessels.  They 
might,  in  this  respect,  with  great  advanta^^e  follow  the 
example  set  at  Woolwich.  The  details  of  the  various 
manufactures,  as  Mr.  Anderson  had  stated,  wer^,  no 
doubt,  difficult  to  describe.  He  thought  when  Mr.  An- 
derson found  he  had  the  plant  and  tools  aU  complete, 
the  shafting  up,  and  the  belts  and  machinery  running, 
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he  had  then  only  just  begun.    It  was  often  the  case 
vith  thoee  who  adopted  machinery.    They  produced  the 
wrong  thin^  at  first,  but  after  working  wrongly  for  a  short 
time,  they  m  the  end  arrived  at  the  right  method.  When 
th^e  inmiense  establishments  were  first  set  up  at  Wool- 
wich, he  stated  to  the  giuunakers  of  Birmingham,  that 
they  would  have  the  laugh  in  the  first  instance,  but  that 
gradually  the  laugh  would  go  to  the  other  side  of  their 
months.    Unless  the  ffuninaKers  of  Birmingham  adopted 
some  different  system  m  manufacturing  guns,  they  would 
be  compelled  to  give  up  the  trade.    No  man  could  walk 
through  the  streets  of  Birmingham  without  meeting 
large  numbers  of  boys,  carrying  in  their  arms  parts  of 
guQs;  and  at  the  lowest  calculation  he  should  say  5  per 
cent,  of  the  cost  of  manufacture  was  paid  in  the  shape  of 
wages  to  those  boys.   He  hoped  that  what  Mr.  Anderson 
tiad  said  with  regard  to  the  introduction  of  machinery 
would  not  make  the  country  maohine-mad ;  for  a  man 
might  expend  a  great  deal  of  money  and  labour  upon  a 
machine,  and   after  all  find  he  was  wrong.    He  (Mr. 
Hobbs)  would  suggest,  as  a  step  preliminary  to  the  intro- 
duction of  machinery  in  any  particular  branch  of  manu- 
facture, that  they  should  endeavour  to  reform  the  minds 
of  the  workmen  before  they  besan.    They  had  more  to 
contend  with  in  the  workmen  than  in  the  want  of  capital. 
In  America  they  might  set  to  work  to  invent  a  machine, 
and  all  the  workmen  in  the  establishment  would,  if  pos- 
sible, lend  a  helping  hand.    If  they  saw  any  error  they 
would  mention  it,  and  in  every  possible  way  they  would 
asost  in  carrying  out  the  idea.    But  in  England  it  was 
quite  the  reverse.    If  the  workmen  could  do  anything 
to  make  a  machine^  ^o  wrong  they  would  do  it,  and  if 
the  same  amount  of  ingenuity  on  the  part  of  the  English 
workmen  were  exercised  in  producing  labour-saving  ma- 
chinery as  he   (Mr.  Hobbs)  had  seen  displayed  in  pro- 
duciDg  the  least  amount  of  work  in  the  longest  possible 
tune,  England  never  need  fear  that  other  nations  would 
go  ahead  of  her  in  this  respect.    He  thought  the  great 
obstacle  in  the  wapr  of  the  gunmakers  of  Birmingham  in 
introducing  machinery»  was  the  opposition  of  the  work- 
people to  such  innovations.    They  thought  if  the^  could 
by  any  possible  means  raise  the  cost  of  production,  no 
matter  by  what  means,  they  were  doing  good  service. 
If  any  machinery  was  adopted  for  reducing  the  cost  of 
manufacture — ^not  the  wages  of  the  workman,  the  men 
nevertheless  set  their  faces  against  it.    Unless  they  could 
get  the  workmen  to  go  heartily  with  them  from  the 
first,  he  (Mr.  Hobbs)  would  advise  them  to  be  careful 
how  they  attempted  to  introduce  machinery. 

After  a  few  remarks  from  Dr.  Wampsn, 

Hr.  Wh.  SacxTH  said,  he  thought  it  would  be  useful 
to  be  informed  by  Mr.  Anderson,  whether  he  had  found 
toy  advantage  in  diWding  the  work  to  be  performed  into 
a  number  of  separate  processes,  to  be  accomplished  by  a 
number  of  different  machines,  instead  of  performing  the 
greatest  number  of  operations  in  the  same  machine.  He 
oad  observed  in  visiting  the  works  at  Woolwich,  that  a 
great  variety  of  articles  heretofore  produced  by  hand,  was 
oy  simple  machinery  now  produced  with  great  rapidity 
ttd  uniformity.  There  was,  in  particular,  one  article* 
on  the  table  which  he  believed  had  not  been  alluded 
to  in  the  paper,  viz.,  a  sword  scabbard.  It  was  a  very 
simple-looking  article.  The  quantity  of  material  re- 
moved as  compared  with  what  remained  in  the  finished 
irtide  was  great,  and  the  form  such  that  he  imagined 
^  operation  was  somewhat  difficult  of  accomplishment 
hy  machinery. 

Mr.  Akdebson  replied,  that  if  the  article  was  heavy 
Uid  difficult  to  hanole,  and  required  but  little  to  be  done 
to  it,  then  perhaps  one  machine  was  best ;  but  where,  as 
in  the  case  of  the  wooden  lining  of  the  scabbard,  the 
opoations  had  to  be  repeated,  and  many  thousands  of  the 
tftide  produced,  it  was  very  difierent.  In  making  fuses 
or  other  small  things,  it  was  found  the  most  economical 
to  hand  them  from  one  boy  to  another  through  the  several 
■Ugesuntil  they  were  completed ,  and  by  so  doing  a  smaller 


amount  of  wages  was  paid  in  the  aggregate  than  if  a 
single  person  produced  the  same  article.  With  regard 
to  the  scabbard  lining  on  the  table,  it  was  just  as  it  left 
the  tool.  It  was  done  entirely  by  the  sawing  process.  It 
was  first  cut  out  by  the  endless  ribbon  saw,  and  the 
groove  was  formed  by  a  circular  revolving  cutter.  It  waa 
the  same  with  regard  to  the  outside  of  the  article  ;  the 
tool  being  set  to  the  proper  curve  produced  the  torm. 

Mr.  Newton  remarked  with  regard  to  Mr.  Anderson's 
paper,  they  must  be  all  agreed  that  it  was  a  highly  in- 
teresting one,  and  that  he  had  put  as  much  matter  into 
it  as  he  could  for  one  evening.  It  was  veiy  well  for 
gentlemen  to  wish  to  have  detailed  explanation  of  ma- 
chinery, but  when  they  considered  the  enormous  number 
of  machines  that  were  required  for  the  various  operations, 
they  wouldfsee  that  if  the  details,  even  of  a  few  of  them, 
had  been  given,  the  other  portions  of  the  paper  must 
necessarily  have  been  Imperfect.  If  Mr.  Anderson  would 
be  kind  enough  to  furnish  them  with  a  series  of  papers 
upon  a  series  of  machines,  thev  would  no  doubt  be  highly 
interesting.  Col.  Colt,  he  believed,  was  the  first  to  in- 
troduce a  series  of  machines  for  the  manufacture  of  pistols 
and  fire-arms  generally,  and  these  were  as  complete  as 
they  well  could  be.  But  in  the  application  of  that  ma- 
chinery, Col.  Colt  expressed  the  very  difficulty  to  which 
Mr.  Hobbs  had  referred.  » 

Mr.  Thos.  Webster,  F.R.S.,  remarked  that  the  speech 
of  Mr.  Hobbs  could  not  fail  to  impress  upon  their  minds 
the  fact  that  it  was  more  difficult  to  engineer  men  than 
to  engineer  matter.  The  account  Mr.  Hobbs  had  ^ven 
of  the  difficulty  which  masters  in  this  country  experience 
in  getting  their  workmen  to  adopt  improvements  in 
manufactures,  as  contrasted  with  the  state  of  things  in 
America,  was  veiy  remarkable.  The  history  of  strikes 
showed  how  much  of  the  invention  of  this  country  had 
been  due  to  this  cause,  for  many  of  the  leading  machines 
of  the  present  day,  the  mule  and  others,  and  also  Mr. 
Peter  Fairbaim's  machine  for  the  treatment  of  flax,  were 
due  to  the  necessity  which  existed  of  getting  rid  of  a 
class  of  workmen  who  at  one  stage  controlled  a  series  of 
operations.  The  statement  of  Mr.  Hobbs  upon  this  sub- 
ject could  be  amply  confirmed  by  all  who  were  acquainted 
with  the  progress  of  invention  in  this  country.  Mr. 
Newton  had  mentioned  the  experience  of  Col.  Colt  aa 
to  the  difficulty  of  getting;  skilled  workmen  to  carry  on 
the  operations  of  his  machines.  He  (Mr.  Webster)  could 
inform  them  of  a  similar  occurrence  in  the  establishment 
of  Messrs.  Bansome  and  May,  at  Ipswich.  By  means  of 
the  simplification  of  their  machinery,  the  most  ordinary 
unskilled  men  could  now  nerform  the  work  which  waa 
previously  done  by  skilled  labour.  The  subject  of  strikes 
nad,  on  a  former  occasion,  been  profitably  discussed  by 
the  Society,  and  it  was  a  question  which  related  more 
to  the  education  of  the  people  than  perhaps  any  other 
with  which  he  was  acquainted. 

Colonel  O'Connor  said,  as  a  common  fighting  soldier 
in  the  bush,  he  would  draw  the  attention  of  Mr.  Ander- 
son to  two  important  weapons.  It  was  very  easy  on 
Woolwich  Common,  with  eight  good  horses  and  as  many 
artillerymen,  to  dash  off  with  heavy  field-pieces,  but 
when  they  got  to  AfHca,  conveying  a  gun  through  jun- 
eles,  over  swamps,  and  through  deserts,  it  was  a  very 
different  matter.  In  the  last  campaigns  in  Africa  he 
had  a24-ponndergun;  it  required  40  horses  to  drag  it 
and  80  negroes  to  move  it,  and  after  all  it  stuck  fast. 
The  best  weapon  he  considered  for  that  mode  of  warfare 
was  the  Congreve  rocket,  from  12  to  24-pounders ;  these 
were  very  suocess{\il  in  storming  stockaaes,  an  operation 
which  could  be  effected  with  success  at  a  distance  of  800 
yards.  Where  guns  were  used  in  such  a  country  they 
must  be  of  a  very  light  description,  and  easily  trans- 
portable. 

Mr.  WiHKWOBTH  said,  that  he  rose  rather  to  confirm 
an  opinion  given  by  his  transatlantic  friend,  Mr.  HobbSy 
in  the  course  of  his  speech,  than  to  dicuss  any  of  the 
points  arising  out  of  Mr.  Anderson's  paper.    The  opimon 
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to  which  he  refen-ed  was,  that  £ii|;liah  workmen  are  in- 
disposed to  permit  the  introduction  of  improvements 
calculated  to  economise  manual  labour.  He  was  sorry  to 
say  that  his  experience  in  early  life  as  a  silk  manufacturer, 
fully  bore  out  the  proposition,  so  far  as  that  branch  of 
trade  was  conoenied.  He  was  old  enough  to  recollect  the 
introduction  of  the  first  factory  for  winding  off  dyed  silks, 
BO  as  to  supersede  the  expensive  and  slow  process  of  hand 
winding  at  home,  when  the  owners  wore  threatened  with 
personal  violence  and  the  destruction  of  the  building. 
Then  came  the  wooden  drawboy,  which  was  held  to  be  a 
dangerous  substitute  for  the  previous  and  slower  method, 
and  the  Jaoquard,  which  was  a  still  greater  innovation, 
against  which  all  the  strength  of  prejudice  and  numbers 
was  arrayed.  But  if  these  were  invasions  on  the  rights 
of  individual  personal  labour,  it  followed  as  a  natural 
consequence,  that  power  loom  weaving  was  the  climax  of 
wrou^  inflicted  by  the  hard-hearted  employers  on  their 
suffenng  workpeople.  What  destruction  of  property  and 
even  loss  of  life  attended  the  mtroduction  of  these  and 
other  improvements,  was  now  matter  of  history,  and  he 
only  regretted  to  be  obliged  to  add  that  what  was  true  of 
this  branch  of  industry,  applied  more  or  less  to  the  annals 
of  improvement  in  almost  every  other.  It  followed, 
therefore,  that  operatives,  though  keeping  pace  to  some 
extent  with  the  intelligence  of  the  age,  were  in  their 
original  i^orance  as  regards  this  point,  and  required  in- 
struction in  that  important  section  of  political  economy, 
which  teaches  the  right  use  and  the  inestimable  advantage 
of  improvements  in  the  science  of  frugality  of  labour. 
With  respect  to  the  many  exquisite  specimens  of  mechani- 
cal art  on  the  table,  the  pleasure  of  admiration  was  much 
quxdified  by  the  painful  consideration  that  thev  were  de- 
vised with  elaborate  skill  lor  the  destruction  of  tnat  which, 
under  ordinary  circumstances,  we  took  so  much  pains  to 
preserve,  naniely,  the  image  of  God  as  seen  in  human 
life.  The  oiilv  consolation  whidi  these  frightful  appli- 
ances for  certain  death  afforded,  arose  from  the  ai^gument 
that  the  greater  and  more  immediate  the  slau^iter  the 
sooner  the  occasion  for  their  use  would  cease.  He  could 
not  sit  down  without  expressing  his  thanks  to  the  author 
of  the  paper,  for  the  admirable  epitome  he  had  given 
them  of  the  skill  and  ingenuity  which  had  been  so  suc- 
cessfully displayed  in  the  public  department  in  which  he 
was  engaged. 

The  Chaibmax  said  it  now  remained  for  him  to  move 
a  vote  of  thanks  to  Mr.  Anderson  for  the  very  interest- 
ing, important,  and  valuable  paper  he  had  communicated 
to  the  Society.  He  had  drawn  attention  to  the  wonder- 
ful development  of  machinery  under  his  superintendence 
during  the  last  few  years.  This  country  had  now  a 
great  military  arsenal,  such  as  a  great  mechanical  nation 
ought  to  be  proud  of,  and  perhaus  there  was  no  fierson  to 
whom  they  were  so  much  indebted  for  the  efficiency  of 
the  machinery  in  this  department  as  to  Mr.  Anderson. 
England  was  essentially  a  mechanical  country,  and  it 
was  our  true  policy  to  make  our  mechaniad  resouroes 
a\'ailable  for  our  military  defences.  This  oountxy  had 
been  found  at  the  outbreak  of  war  to  be  deficient  m  its 
preparations,  but  from  what  they  had  heard  this  evening, 
they  had  no  reason  to  apprehend  that  such  would  be  the 
case  in  the  event  of  another  war.  He  fuUy  concurred  in 
the  observation  contained  in  the  paper,  that  the  admirable 
machinery  introduced  into  the  war  departments  at  Wool- 
wich and  elsewhere,  had  not  only  been  attended  with  the 
most  beneficial  results  as  regarded  the  department  itself, 
but  would  give  a  stimulus  to  the  mechanical  resouroes  of 
this  country*.  He  hoped  the  details  of  this  machinery 
would  be  communicated  by  Mr.  Anderson  at  some  future 
time,  so  as  to  enable  the  oonstructorB  of  machinery  to 
have  the  full  benefit  of  the  instruction  which  Mr.  An- 
derson was  so  well  qualified  to  convey. 
A  vote  of  thanks  to  Mr.  Anderson  was  then  passed. 

The  Secretary  asuoTinced  that,  in  conaeqiiance 
of  severe  doxneatic  affliction,  the  Rev.W.  Rogera 


waa  unable  to  attend  and  read  hia  paper  a& 
announced  for  next  Wednesday,  and  that  under 
these  circnmstanoea,  a  paper  by  Mr.  Bashford,  of 
Surdah,  Eaat  Indies,  ''On  Experiments  with 
Silkworms,  with  a  View  to  Improve  the  Present 
Silk  Yieldinga  in  Bengal/'  wonld  be  sabstitnted 
for  it 


PBIZE  FINANCIAL  ESSAY. 

The  following  are  the  conditions  relating  to  the  com- 
petition for  the  prize  of  200  Guineas,  placed  in  the  hands 
of  the  Council  of  the  Society  of  Arts  hy  Mr.  Henrv 
Johnson,  to  be  awarded  for  "  The  best  Essay  on  tble 
present  financial  position  of  the  country  as  affected  bf 
recent  events,  in  which  the  principle  of  a  sinking  fund 
should  be  discussed,  and  also  an  investigation  made  as 
to  the  best  mode  of  gradually  liquidating  the  National 
Debt." 

CoMDrriovs. 

1.  The  Essays  to  be  sent  to  the  Society  of  Arts  by  the 
31st  day  of  December,  1867.  Each  Essay  to  be  mailed 
<*  Finance  Essay,"  and  to  have  a  motto  or  distincti?e 
mark  attached,  which  mark  must  also  be  written  on  a 
sealed  letter,  containing  the  name  and  address  of  the 
author. 

2.  The  Essays  will  be  delivered  by  the  Conndl  of  the 
Society  to  the  adjudicators,  who  will  fix  a  day  for 
making  their  award,  which  will  be  more  or  less  distant, 
aoeordmg  to  the  number  and  size  of  the  Essays. 

d.  The  letters,  containing  the  names  and  addresses  of 
the  authors,  will  remain  with  the  Society  of  Arts,  and 
none  will  be  opened  except  that  bearing  the  motto,  or 
mark  attached  to  the  Essay  to  which  the  adjadicaton 
award  the  Prize. 

4.  The  adjudicators  shall  not  be  expected  to  ^ve  any 
reasons  for  their  award,  beyond  statmg  that  m  their 
judgment  the  Essay  is  the  best  that  has  been  sabmitted 
to  them  upon  the  subject,  and  is  worthy  of  the  Prize,  nor 
shall  they  be  expected  to  give  any  opinion  as  to  the 
soundness  of  any  sentiment  or  theories  which  the  Eaay 
may  contain. 

5.  When  the  adjudicators  are  prepared  to  make  their 
award,  a  special  meeting  of  the  Council  shall  be  som- 
mooed,  and  the  Chairman  shall  then  open  the  letter 
which  bean  the  motto  or  mark  attached  to  the  sucoessfiil 
Essay,  and  the  Secretary  will  then  communicate  with  tbi 
author. 

6.  That  in  case  the  author  of  the  successful  Em/ 
shall  be  imwilling  to  print  and  publish  the  Essay  at  his 
own  expense,  then  tne  copyright  shall  belong  to  the 
Council  of  the  Society  of  Arts,  who  may  publiBh  the 
whole  or  any  part  of  it,  as  they  may  think  proper. 

7.  That  the  unsuooessful  Essays  shall  be  retatned  to 
their  authors  when  claimed,  with  the  seals  of  the  lettcis 
unbroken. 

8.  That  the  number  of  the  adjudicators  to  be  ap- 
pointed by  the  Council  be  three.  » 

9.  The  Council  reserve  to  themselves  the  right  of 
withholding  the  prize  entirely,  in  the  event  of  the  adjn- 
dicators  reporting  that  in  their  judgment  no  Essay  sent 
in  is  deserving  of  the  reward. 

V  Each  Essay  must  be  written  in  a  pUin  legible 
hand,  and  only  on  one  side  of  the  paper,  audit  is  recom- 
mended that  it  be  as  brief  as  is  consistent  with  the  im- 
portance of  the  subject. 


BESSEMER  IBON. 

The  following  account  of  experiments  in  lefersnce  to 
this  process  conducted  at  the  Coats  Iron  Works,  <3^^^^ 
by  Messrs.  Jackson  and  Company,  will  be  read  vJm» 
inteitist  :— 

"  The  experiments  were  conducted,  as  neariy  w  V^^' 
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ble,  aooording  U>  tho  method  de«orib«id  to  the  public  by  the 
patentee.  Toe  form  of  the  Beoemer  furnace  u^d  was 
cylindrioal,  being  18  inchen  in  diameter  and  witii  6  tuyeres, 
ttch  three-eighths  of  an  inch  in  diameter,  entering  almost 
on  a  level  with  the  bottom  of  the  furnace.  The  pi^  iron 
used  was  one  of  the  best  brands  of  the  firm,  (Eglmton) 
and  No.  1  or  softest  quality ;  the  quantity  operated  on 
about  8  cwt.  The  pig  iron  when  melted,  in  the  oixlinary 
foundry  cupola,  was  run  direct  into  the  Bessemer  furnace 
which  had  been  previoualv  well  heated.  The  blast  was 
then  applied,  and  beginnmg  at  a  pressure  of  81be.  was 
raised  during  the  process  to  11  lbs.  and  afterwards  allowed 
to  descend  to  5  lbs.  The  ap])earance  of  the  action 
going  on  was  similar  to  that  usually  ascribed  to  it ; 
aod  when,  from  the  subsidence  of  the  ebullition  and 
the  change  of  flame  to  a  purple  colour,  the  process 
was  deemed  concluded,  the  metal  wasrun  offinto  moulds 
(18"  X  4"  X  4").  These  blooms,  aftercooling,  were  re- 
heated and  rolled  into  bars,  and  these,  cut  up  into  equal 
lengths,  were  piled  9  high  and  again  rolled  into  bars, 
the  flame  mode  having  thus  been  pursued  as  that  adopted 
to  manufaciare  marketable  iron.  The  iron  was  found 
quite  unfit  for  commercial  purposes  from  its  brittleness. 
The  per  centage  of  loss  was  invariably  much  greater  than 
hv  the  old  process,  being  as  high  as  17  per  cent,  above 
the  usual  wajste." 


STEAM-SHIP  ARITHMETIC. 

Sib,— In  a  paper  read  by  me  at  the  meeting  of  the  British 
Aiflociation  at  Cheltenhiam,  in  August  last,  on  *'  Mer- 
cantile Steam  Transport  Economy,"  I  brought  before 
public  notice  that  a  system  of  steam-ship  arithmetic 
might  be  based  on  the  formula  usually  adopted  for  de- 
termining the  co-efficient  or  index  number  of  dynamic 

duty  of  steam-ships,  namely,    \  j^.     =:  C,  the  nu- 

IjmL  U.  p. 

merical  values  of  ''  C"  havixig  been  experimentally 
determined  for  vessels  of  the  different  types  of  build  for 
which  the  arithmetical  calculations  may  be  required. 
This  paper  has  led  to  many  inquiries  of  me  for  more 
specific  information  as  to  the  mode  of  applying  the  for- 
mula, such,  for  example,  as  the  letter  of  "  Inquirer,"  in 
the  Mechamci^  Magaxine,  No.  1,746,  who  Mys,  "  I  shall 
feel  obliged  if  Mr.  Atherton  will  inform  me  whether  by 
the  co-efficient  of  dynamic  performance  he  means  the 
Qtefol  effect,  or  if  not,  what  it  refers  to."  I  am  glad  to 
find  that  the  subject  '<  Steam-Ship  Arithmetic,"  based  on 
the  mutual  relation  of  displacement,  power,  and  speed, 
u  dependent  on  the  locomotive  or  dynamic  qualities  of 
the  vessels  employed  to  do  the  work  of  mercantile  trans- 
port service,  and  for  which  in  the  end  the  public  have  to 
Ey  the  cost,  whether  done  ill  or  well,  the  difference 
tween  doing  the  work  ill  or  well  involving  proba- 
bly millions  per  annum,  is  now  at  length  attracting  pub- 
lic attention.  I  have,  therefore,  much  pleasure  in 
ni^ding  to  the  inquiry  thus  publicly  made,  by  ex- 
pUining  the  views  which  I  entertain,  defining,  to  begin 
▼ith,  ^t  V  is  intended  to  express  the  speed  in  knots  or 
nautical  miles,  of  2,028  yards  per  hour,  D  the  displace- 
mept  expressed  by  the  number  of  tons  weight  of  water 
which  the  hull  of  the  vessel  displaces  at  the  time  of  trial, 
jUowing  85  cubic  feet  of  water  to  the  ton,  and  Ind. 
h.  p.  is  the  gross  working  power  as  measured  by  the  unit 
^valent  to  88,000  lbs.  raised  one  foot  high  per  minute. 
Hence  the  co-efficient  "  C,"  or  index  number  »,  is  a  mere 
aomerical  indication,  which  will  be  a  constant  number 
rar  veswls  of  the  same  type,  but  not  necessarily  a  constant 
nunber  for  veaiels  of  different  types.  It,  therefore,  when 
deduced  from  vessels  of  different  t3rpes,  becomes  a  series 
«f  index  numbers  **  x"  whereby  w6  may  be  able  to  com- 
pve  the  adapUtion  of  ships  of  diamnilar  type  for  the 


performanoe  of  gross  locomotive  or  dynamic  duty,  in* 
eluding  the  locomotion  of  the  respective  ships  themselves, 
propelkd  by  the  engines  at  such  rate  of  speed  as  may  be, 
and  in  all  this  it  is  supposed  that  the  nett  effective  power 
of  the  engines  is  in  a  constant  ratio  to  the  gross  indicated 
power.  The  numerical  values  of  the  co-efficients  or 
index  numbers  (z)  being  thus  practically  ascertained  by 
the  actual  trial  of  ships  of  known  constructive  elements 
or  types  of  build,  the  index  number  of  any  particular 
ship  may  then  be  applied  as  a  coiutant  number,  not  to 
vessels  indiscriminately,  but  to  vessels  of  avmUar  tfgpet  of 
immened  Jormy  whatever  be  the  immersed  displacement 
"  D,"  intended  speed  "  V,"  or  intended  working  power 

"  Ind.  h.  p.,"  thus  completing  the  equation  =sC, 

from  which  any  two  of  the  three  quantities,  V,  D,  and 
Ind.  h.  p.,  being  given,  the  third  may  be  found,  as  will 
be  hereinafter  exemi^ified.  It  is  thus  only  by  having 
ascertained  the  co-efficients  or  index  numbers  actually 
realised  by  vessels  of  known  types  that  we  are  enabled 
to  assign  the  oo-efficient  that  an  intended  vessel  about  to 
be  constructed  ma^  be  expected  to  realise.  It  is  my 
conviction  that  neither  mathematical  investigation  nor 
legidadvc  intervention,  will  by  itself  alone  be  adequate 
for  realising  perfection  in  naval  construction.  Experience 
muit  be  resorted  to  and  made  available  as  above  set  forth, 
but  I  believe  that  mathematical  investigation,  combined 
with  a  complete  system  of  statistical  registration,  giving 
us  the  ordinary  load  displacement  of  ships,  and  the  avul* 
able  working  power  of  steam  ships  expressed  by  their  in- 
dicated power,  or  any  other  definite  unit,  wiU  do  a  great 
deal  towards  enabling  us  to  realise,  appreciate  correctly, 
and  bring  to  book,  the  results  of  experience,  and  thenoa 
by  an  aimysis  and  comparison  of  the  distinctive  elementa 
of  dissimilar  vessels,  of  which,  in  each  case,  the  index 
number  has  been  determined,  we  may  be  led  to  discover 
and  adopt  those  elements  of  build  which  conduce  to  efil* 
ciency  tor  any  particular  service,  and  reject  all  dogmas 
thus  found  to  be  pnctically  ill  adapted  for  the  prMuo- 
tion  of  dynamic  efficiency.    Such  is  the  primaiy  use  of 

the  formula-  =  C.    It  enables  us  to  assign  defi- 

Ind.  h.  p. 

nite  index  numbers  or  numeral  values  to  the  perfonnance 
of  steam-ships,  instead  of  the  general  panegyrics  in  which 
the  triid  performances  of  new  steam-ships  are  usually, 
spoken  of.  The  co-efficients  "  G,"  or,  as  I  have  called 
tnem,  tibe  index  numbers  (z),  produced  by  vessels  of 
dissimilar  types  and  of  dissimilar  engine-construction, 
vary  greatly.  The  index  number  "  z,"  is  sometimes  as 
low  as  120,  frequently  as  low  as  IdO,  it  frequently-  reaches 
200,  and  in  some  cases  the  index  number  250  is  said  to 
have  been  attained.  I  believe  that  at  the  present  time 
it  is  more  frequently  below  200  than  above  that  number, 
and  as  tiie  index  number  is  affected  not  only  by  the  type 
of  form  and  smoothness  of  the  hull  at  time  of  trial, 
but  is  also  dependent  on  the  greater  or  less  efficiency  of 
the  engines  (for  the  Ind.  h.  p.  is  the  measure  of  the  gross 
power,  not  of  the  nett  effective  working  power  of  the 
engines),  it  is  evident  that  in  the  case  of  a  vessel  not 
rei^sing  so  high  an  index  number  as  may  have  been  ex- 
pected from  her  type  and  form,  it  will  become  a  subject 
of  professional  inauiry  whether  the  deficiency  be  attri« 
butable  to  the  hull  or  the  engines. 

It  is  further  an  important  matter  in  favour  of  this  prin- 
ciple of  determining  the  comparative  locomotive  merits 
of^  steam-ships,  that  by  substituting  the  consumption 
of  ooal  "  W  "  expressed  in  cwts.  per  day  of  24  hours,  the 
merchant  will  liave  the  means  based  on  his  own  Counting* 
house  data  of  testing  the  performance  of  his  steam-ships 
and  of  determining  whether  the  success  or  failure  of  any 
particular  service  may  be  attributable  to  the  constructive 
qualities  of  the  vessel  or  to  her  mercantile  managements 
This  view  was  brought  forward  in  my  essay  on  **  Steam 
Ship  CaiMibility,"  2nd  edition,  appendix  No.  4,  and  on 
this  matter  I  observed  in  my  Cheltenham  paper  as 
follows: — 
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"  Farther,  this  formula  may  be  rendered  aYailable  as 
a  Counting-house  check  on  the  working  operation  of 
steam-ships,  simply  by  substituting  the  consumption  of 
coal  expressed  in  cwta.  per  day  of  24  houn  "  W"  in  lieu 
of  the  Ind.  h.  p. ;  for,  one  cwt.  or  1 12  lbs.  per  day  of  24 
hours  is  at  ^e  rate  of  4.66  lbs.  per  hour,  which  is  pro- 
bably about  the  ordinary  consumption  per  Ind.  h.  p.  per 
hour,  and  it  ought  not  to  be  exceeded.  If,  therefore,  in 
lieu  of  the  Ind.  h.  p.,  we  substitute  the  consumption  of 
coal  calculated  in  cwts.  per  day  of  24  hours,  the  resultant 
coefficient  **C"  will  afford  an  approximate  indication  of 
the  good  or  bad  performance  of  ships  as  compared  one 
with  another,  and  the  fact  of  an  inferior  performance 
being  thus  detected,  the  cause  to  which  it  may  be  attri- 
butable, whether  to  inferior  type  of  form  or  foulness  of 
bottom,  or  inferior  adaptation  of  engine,  or  inferior  oon- 
Btructiou  of  boiler,  or  mferior  management  on  board  of 
ship,  will  then  become  the  subject  of  professional  inquiry: 
thus,  the  merchant,  by  aid  of  his  Counting-house  sta- 
tistics of  displacement,  time  on  passage  of  given  length, 
and  coal  consumed,  will  be  enabled  to  detect  the  fact  of 
inefficiency,  and  it  will  then  be  for  the  professional  en- 
gineer to  detect  and  remedy  the  cause  thereof.  The 
enunciation  of  the  formula,  or  the  mercantile  rule  above 
referred  to,  is  as  follows : — Multiply  the  cube  of  the 
speed,  expressed  in  knots  or  nautical  miles  per  hour  (V), 
by  the  cube  root  of  the  square  of  the  displacement  (Di), 
and^  divide  by  the  consumption  of  coal,  expressed  in 
cwts.  per  day  of  24  hours,  the  resultant  numeral  co- 
efficient "  C  "  will  indicate  the  dynamic  or  locomotive 
«fficiency  of  the  vessel ;  and  such  is  the  variable  con- 
dition of  steam-ships  in  present  use,  that  the  coefficient 
has  been  found  to  be  as  low  in  some  cases  as  120,  whilst 
in  other  cases  it  has  reached  the  number  250." 

Now,  as  an  example  of  the  application  of  the  formula 

V*  IH 

j^.  „  p  ^  C :  suppose  a  vessel  about  to  be  constructed 

175  feet  length  on  deep  draught  water  line,  25  feet 
breadth,  and  10  feet  draught  of  water  exclusive  of  keel, 
to  be  built  on  lines  which  give  a  displacement  of  500 
ions  at  the  draught  referred  to,  and  that  from  previous 
experience  of  the  type  of  build  or  comparison  with  vessels 
of  a^  similar  type,  we  have  reason  to  expect  that  the  co- 
efficient or  index  number  will  be  200,  and  we  wish  to 
know  what  amount  of  Ind.  h.  p.  will  propel  the  vessel 
at  the  speed  of  14  nautical  miles  per  hour. 

Inthiscase  J/^[  =  200,  or  Ind.  h.  p.  =  —  ^* 


Ind.  U.  P. 


aoo 


=  ^'^'loT*  =  ^''^J^  ^=864  Ind.  h.  p.     That  is. 

200  200  '^  * 

the  engines,  whatever  may  be  their  nominal  power,  must 
be  capable  of  working  up  to  864  Ind.  h.  p.  to  propel  the 
vessel  at  the  speed  of  14  nautical  miles  or  knots  per  hour. 
If  the  intended  speed  be  14  ttatute  rnHea  per  hour, 
which  is  equal  to  12.15  knots,  then  we  have  Ind.  h.  p., 
.  (12.15»)  X  (SOO?)  ^  1..794  X  68  ^  ^  ^^    ^ 

200  200  -."'».    •*.    f ., 

beinff  300  Ind.  h.  p.  less  than  is  required  to  attain  the 
speed  of  14  nautical  mUea,  and  ^et "  miles  "  are  frequently 
spoken  of  without  any  distinction  being  made  as  to 
whether  nautical  miles  or  statute  miles  are  intended.— 
lam,  Ac,  CHARLES  ATHERTON. 

Woolwich  Anenal,  Jan.  27, 1857. 

HUMAN  LONGEVITY  IN  AMERICA. 

Sib. — In  an  article  on  "human  longevity,"  in  the 
last  *'  Edinburgh  Review,"  I  find  the  following  sentence, 
so  fkr  confirming  my  views  of  the  condition  of  the  white 
races  in  the  United  States : — 

"  From  Professor  Tucker's  analysis  of  the  American 
Census,  from  1790  to  1840,  published  a  year  ago,  we 
derive  the  strange  result,  if  true,  that  the  chances  of 
living  to  above  100  years  are  13  times  as  great  amongst 
the  slaves,  and  40  times  as  great  in  the  free  negroes,  as 
in  the  white  population  of  the  country."— >I  am,  ^., 

W.  BRIDGES  ADAMS. 


VEGETABLE  FIBRES. 

Sir,— The  paper  recently  read  at  the  rooms  of  the 
Society,  by  the  hon.  and  learned  gentleman,  the  Chief 
Justice  of  Honduras,  embodying,  as  it  did,  an  im- 
portant mass  of  information,  historical,  ^graphi- 
cal, statistical,  and  commercial,  on  the  affiun  of  that 
colony,  extended  to  a  length  by  no  means  dispropor- 
tionate to  its  value,  but  tending  to  limit  the  diacnB- 
sion  which  generally  succeeds  to  the  perusal  of  the  lead- 
ing object  of  the  night's  meeting.  The  late  hour  at 
which  1  was  enabled  to  offer  a  few  observations  uponoos 
branch  of  the  question,  necessarily  compelled  me  to  restrict 
them  within  the  least  possible  compara.  The  question  of 
colonial  vegetable  fibres,  to  which  I  exclusively  addreswd 
myself,  is  one,  the  importance  of  which  is  only  beginning 
to  be  understood  in  this  country,  and  whatever  may  be 
calculated  to  throw  alight  ujwn  the  subject,  I  cannot  bnt 
regard  as  falling  naturally  within  the  scope  of  the  vicwi 
of  the  Society,  and  I  shall  be  glad  to  find  that  you  can 
afford  space  for  an  attempt  to  show  the  real  value  of  the 
question. 

In  the  consideration  of  matters  of  this  nature,  snggest- 
ing,  as  in  the  present  case,  measures  calculated  to  effect 
considerable  changes  in  afiairs  of  a  commercial  character, 
it  is  well  to  show  the  bases  of  operation,  and  fairly  to 
consider  the  consequences  on  all  sides. 

Putting  out  of  view,  for  the  moment,  that  important 
subject,  cotton,  at  present  the  leading  fibre  of  the  world, 
I  JfuJl  limit  my  observations  to  those  daases  of  fibre 
which  partake  of  the  character  of  flax  and  hemp,  as 
being  <^culatedto  substitute,  to  a  considerable  extent, 
new  materials  adapted  to  all  the  purposes  for  which  flax 
and  hemp  have  been,  until  recently,  exclusively  em- 
ployed. 

In  treating  this  question  I  must  necessarily  make 
special  reference  to  the  trade  of  Russia,  as  it  will  be 
seen  that  the  chief  imports  of  those  commodities  have 
ever  been  from  that  country.  For  this  purpose,  and  to 
show  the  growing  nature  of  those  imports,  I  need  not 
travel  ftirther  bade  than  the  present  centur^r,  and,  under 
each  head  of  flax  and  hemp,  I  will  give  the  imports  from 
1801  to  1858,  divided  into  five  decennial  periods  and  ^ 
three  concluding  years,  the  last  of  these  dates  being  the 
year  before  the  commencement  of  the  late  war.  It  will 
be  seen  that  I  give  the  total  imports  and  annual  averages 
for  each  period,  and  first  for  flax : — 

Flax  Impobted  raoM  Russia  from  1801  to  1853. 


TEARS. 


1801  to  1810 
1811  to  1830 
1821  to  1830 
1831  to  1840 
1841  to  I860 
1861  to  1863 


Totals  and  ayences  in  63  jean  

Imported  from  all  other  parts  in  53  years 

Grand  totals  and  arerages  far  63  jrears  . 


Total  Impmt 

in  each 

period. 


Tons. 
147,118 
144,301 
271,325 
372,700 
498,781 
163,170 


1,687,395 
666,027 


3,262,432 


Annual  sTer* 

afeinesch 

period. 


Itmi. 
14,TU 

14,430 
27,132 
37,270 

49,878 
61,0»7 


39,951 
12,647 

43,498 


At  the  low  average  price  of  £40  per  ton  for  the  whole 
term,  the  total  value  of  flax  imported  in  the  63  yesn 

was — 

£90,096,880 

Of  which  came  from  Russia ...  68,496,800 
Leaving,  from  all  other  parts...  26,601,080 

Of  the  portion  imported  from  other  countries  <han 
Russia,  nearly  the  whole  was  from  Holland,  Belgnun, 
and  Pnissia.  ' 

I  will  next  proceed  to  show  the  state  of  the  trade  Id 
hemp  for  the  same  term  of  68  years : — 
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Hkxp  Impobtkd  fbou  Bubsia  from  1801  to  1868. 


TEARS. 


Total  ImPOTl 

in  each 

period. 


IMl  to  1810  ^ 

1811  to  mo 

1821  to  1830 
1831  to  1840 
1841  to  1860 
1851  to  1863 


•••••••a •■•••••«••• •«•••••••••■ 


••••«*•• 


Totalf  Md  aT«nfefl  in  63  jean 1^06,189 

Imported  from  all  other  parte  in  63  jear*l     824,102 


tJAnBWlaTer- 
ageineach 
period. 


TOBI. 

328,002 

260,186 

242,966 

288,667 

280,024 

100,406 


Gn]idto«aIaaBdaTeragetftv63  7ean  ...<  1,820,291 


Tons. 

32,606 

26,619 

24,296 

211,866 

28,092 

33,468 


28,400 
6,116 


34,615 


At  an  annual  average  rate  of  £35  per  ton,  for  the 
whole  term,  the  valne  of  hemp  imported  from  Riusia,  in 
the  53  years,  was  £52,681 ,615. 

I  do  not  here  compote  the  value  of  the  remaining  por- 
tions of  the  articles  imported  elsewhere  than  from  Bussia, 
which,  idthough  not  all  strictly  hemp,  are  brought  under 
that  head  in  the  official  accounts  from  which  the  above 
figures  are  taken.  There  are  certain  limited  quantities 
of  actual  hemp  brought  from  various  European  countries, 
snd  a  considerable  quantity  obtained  from  a  species  of 
the  plantain  tree,  grown  in  the  Philippine  Isles,  and  im- 
ported under  the  name  of  Manilla  hemp.  But  the  chief 
imports  now,  other  than  from  Bussia,  are  from  our  East 
Indian  poasessions,  amounting  to  considerably  above 
1X),000  tons  a  year,  a  portion  of  which  is  Sunn  and  Bom- 
bay hemp,  but  chieny  jute,  articles  which,  a  few  years 
ago,  were  scarcely  known  in  this  market. 

Betuining  now  to  Bussia,  I  have  shown  that  the  value 
of  flax  imported  from  thence,  during  the  last  53  years. 


And  of  hemp 


£63,495,800 
62,681,615 


Together  £116,177,416 

Being  an  average  of  above  two  millions  a-year  for  the 
whole  period,  ^ut,  taking  the  last  20  years,  the  flax 
and  hemp  imported  from  Bussia  has  been  of  the  average 
value  of  fiUly  three  millions  sterling  a-year.  This  sum, 
however  large,  constitutes  but  about  one-third  of  the 
total  value  of  our  imports  from  thence,  which  have 
averaged,  for  some  time  past,  from  eight  to  ten  millions 

gsr  annum,  whilst,  within  the  same  period,  the  value  of 
ritish  and  Irish  produce  and  manufactures  exported 
to  that  country  has  been  under  £1,200,000  per  annum. 

I  stated  at  the  recent  meeting,  that  the  island  of 
Jamaica,  and  colony  of  British  Guiana,  being  the  colo- 
nies to  which  my  attention  has  been  more  inmie- 
diately  directed  (to  which  I  added  Honduras,  then 
pnder  discussion),  were  capable  of  producing  every  pound, 
in  fibres  of  various  kinds,  suited  to  almost  every  purpose 
to  which  Bussian  flax  and  hemp  can  be  applied,  and,  in 
oiaiiy  cases,  far  superior  in  quality  to  those  products 
whidi  constitute  the  value  of  three  millions  a-year,  or 
the  full  amount  of  our  imports  from  Bussia  of  those  com- 
modities. I  made  that  statement  advisedly,  and  I  ad- 
here to  it.  And  I  may  ask,  if  the  welfare  of  our  colonies 
be  an  object  of  interest  in  this  countrv,  how  it  happens 
that  so  large  a  source  of  wealth  as  this  oranch  of  industry 
is  capable  of  providing  should  have  been  so  strangely 
overlooked? 

I  have  been  long  of  opinion  that  our  West  India 
colonies  have  been  grossly  neglected.  To  use  a  familiar 
phrase  of  our  north-country  brethren,  **  the  cold  shoul- 
der has  been  given  to  them"  with  a  vengeance ;  and  pos- 
sessions, the  value  of  which  will  be  discovered  if  we 
should  ever  have  the  misfortune  to  lose  them,  are  most 
iipquestionably  deserving  of  a  much  higher  degree  of 
aid  and  encouragement  ukan  it  has  been  the  practice,  of 
late  years,  to  afiford  them. 
To  illustrate  the  question  of  the  value  of  the  British 


colonies,  I  will  very  briefljr  give  the  results  of  a  careftilly 
compiled  and  comprehensive  statement,  which  I  drew  up, 
in  the  year  1849,  for  the  trade  of  the  preceding  year,  with 
a  view  to  satisfy  mvself  of  the  comparative  value  of  the 
home  and  colonial,  as  contrasted  with  the  foreign,  con- 
sumption of  our  manufactures  and  produce.  I  took,  on 
the  one  side,  every  foreign  country  of  the  world,  except 
China ;  and,  on  the  other  side,  all  British  colonial  pos- 
sessions, except  the  East  Indies,  placing  those  possessions 
against  China,  on  the  foreign  side.  With  these  two 
exceptions,  the  result  was,  that  all  the  foreign  countries 
of  the  world  took  from  us  an  average  value  of  2s.  2d.  per 
head  of  their  populations,  whilst  the  British  colonies, 
considered  adone,  took  at  the  rate  per  head  of  twenty 
times  that  amount;  but  taking,  conjointly,  the  home 
and  colonial  trade  against  the  foreign,  the  rate  of  con- 
sumption per  head  of  the  united  population  was  ^above 
fifty  times  that  of  foreign  countries. 

In  this  statement,  Bussia  figures,  as  a  consumer  of  our 
products,  for  the  large  sum  of  8d.  per  head  of  her  popula- 
tion. But  such  has  been  the  decline  from  even  that  low 
rate,  in  her  imports  from  this  country  since  that  date, 
that  her  present  consumption  of  our  products  (I  here 
speak  of  the  years  1851,  1852,  and  1853),  has  fallen  to 
barely  6d.  per  head,  being  below  the  rate  of  any  other 
country  in  the  world. 

It  may  be  said  that,  since  1848,  such  has  been  the 
enormous  increase  of  our  exi)orts,  that  a  oompatation 
such  as  I  have  here  referred  to,  is  of  no  present  value. 
Granted,  the  immense  increase.  But  our  colonies  have 
maintained  their  full  proportionate  rate  of  advance  since 
1848 ;  and  I  will  now  venture  to  make  a  statement — 
challenging  a  denial  of  its  accuracy — ^that,  whilst  the 
consumption  of  all  foreign  countries,  excepting  China,  is, 
at  present,  below  3b.  per  head,  that  of  the  British  colo- 
nies, excepting  India,  maintain  the  proportion  of  twenty 
times  that  rate.  If  this  be  so,  then  surely  colonial  in- 
terests are  worth  the  fostering  to  a  much  greater  extent 
than  it  has  been  lately  applied  to  them.  And  there— 
not  to  extend  my  communication,  already  too  long — ^I 
will  leave  the  question.  Yours,  Ac, 

J.  B.  SHABP. 
U,  Mjrddelton-iqiiare,  16tb  Janoaxy,  1667. 


VENTILATION. 


Sib, — The  principles  on  which  good  ventilation  de- 
pend have  been  long  well  known,  yet  in  practice  they  are 
rarely  adhered  to.  They  consist  in  the  suppl^^ing  a  suf- 
ficiency Of  fresh  air  ior  respiration — the  getting  rid  of 
that  which  has  been  vitiated,  and  the  avoidance  of 
draughts  of  cold  air. 

In  manufactories  these  principles  were  carried  out  by 
the  late  Mr.  William  Strutt,  and  at  the  Panopticon, 
near  Petersburg,  and  proved  to  be  efiicacious  and  econo- 
mical. The  late  General  Sir  Samuel  Bentham  recom- 
mended that  navigable  vessels  should  be  provided  with 
pipes  for  the  admission  of  fresh  air,  besides  those  for  the 
exit  of  that  which  had  been  vitiated.— (See  "  Naval 
Papers,"  No.  VI.,  p.  49.)  Yet,  even  in  emigrant  ships 
the  ventilation  is  only  effected  by  opening  the  doors  and 
windows.  Lately,  a  manufacturer  has  invented  the 
means  of  heating  air  behind  a  common  grate,  which  pro- 
cess efifecta  the  ventilation  at  a  cheap  rate.  The  life  of 
persons  condemned  to  earn  their  livelihood  in  dose  rooms, 
has  been  much  commiserated,  but  the  immediate  effects 
of  such  confinement  might  be  greatly  mitigated  by  the 
ventilation  of  their  workrooms.  Dr.  Amott's  air  pump 
might  conveniently  be  used  to  keep  up  a  constant  cur- 
rent of  heated  air  for  this  i^urpose,  and  might  be  set  in 
motion  by  dodk  work,  or  even  by  a  common  kitchen 
jade.— I  sm,  Ac,  M.  8.  BENTHAM. 

26,  WiltoB-plaoe,  Jaavaiy  24. 
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Bbxlet  Hbath. — ^The  Society  for  the  Promotion  of 
Useful  Knowledge  ha8  Just  held  an  exhibition  of  Works 
of  Art  and  Science,  as  well  as  cariosities  of  general  in- 
terest, which  commenced  on  Tuesday,  the  6th,  and  con- 
tinued for  the  next  three  days.  This  Society  possesses 
a  library  of  some  500  volumes,  and  is  the  medium  by 
which  lectures  and  concerts  are  given  to  the  neighbour- 
hood throughout  the  winter.  Last  year  its  managers  got 
up  a  veiy  creditable  exhibition,  but  this  year  they  have 
succeeded  in  making  great  advances  upon  the  last.  The 
kindness  of  the  surrounding  gentry  in  lending  their  most 
valuable  paintings,  modeU,  and  gems  of  every  description, 
is  deserving  of  imitation  throughout  the  country.  Oyer 
and  above  the  paintings,  which  lined  the  walls  of  the  large 
Boys*  School-room,  several  of  which  were  of  great  vidue, 
there  was  a  very  beautiful  statute  of  Psyche,  belonging 
to  Oswald  Smith,  Esq.,  several  fine  bronzes,  including 
the  "  Dying  Gladiator,"  Jaoquard-loom  specimens, 
dioice  Bohemian  glass,  Chinese  and  Indian  curiosities. 
North  American  Indian  dresses  and  manufactures,  a 
seal-skin  dress  and  cap  of  a  sailor  of  the  Metolute,  Crimean 
trophies,  and  other  objects  of  interest,  including  a  most 
beautifiUly  illuminated  missal,  in  perfect  preservation, 
the  model  of  a  royal  Burmese  war-iunk  just  brought  to 
England,  and  the  interesting  metal  aluminium,  and  a 
most  elegant  chess-table  exhibited  in  1851  at  Hyde-park. 
The  Society,  being  in  connexion  with  the  Society  of 
Arts,  had  the  benefit  of  a  large  number  of  photographs 
(besides  a  quantity  of  scientific  apparatus^,  and  especially 
of  the  new  photogalvanographic  engravings,  which  were 
universally  appreciated.  In  addition  to  these,  there  were 
stereoscopes  of  various  kinds ;  whilst  several  microscopes, 
under  the  superintendence  of  Flaxman  Spurrell,  E^sq., 
aifonled  much  gratification. 

BxBMiMORAM. — A  sotr^,  in  connexion  with  the  Bir- 
mingham and  Midland  Institute,  was  held  on  Friday 
evening  the  28rd  inst.,  at  the  Music-hall,  Birmingham. 
The  attendance  was  numerous,  and  included  the  Rev. 
Dr.  Badham,  Mr.  A.  Ryland,  and  Mr.  John  B.  Hebbert, 
Vice-Presidents  of  the  Institute ;  Dr.  Bell  Fletcher,  the 
Bev,  A.  O'Neil,  the  Rev.  Mr.  Hodgkinson,  Alderman 
Manton.  Mons.  Achilles  Albit^,  Mr.  Joseph  Gillott, 
Councillor  Holland,  Councillor  T.  Osbom,  Councillor 
E.  C.  Osborne,  Mr.  J.  Minks,  Mr.  W.  Mathews,  jun., 
Mr.  Wiggin,  3Ir.  S.  Timmins,  Mr.  W.  C.  Aitkin,  Mr. 
Everitt,  Mr.  J.  S.  Dawes,  Mr.  George  Shaw,  Mr.  Hen- 
shaw,  Mr.  A.  Kenrick,Mr.  Charles  Clifford,  Mr.  George 
Downing,  Mr.  P.  Hollins,  Mr.  Howell,  Mr.  Geor|<e 
Jabet,  the  Rev.  J.  M.  Aston,  Mr.  W.  R.  Uoyd,  Mr. 
W.  M.  Williams,  Mr.  Ball.  Mr.  Prime,  Mr.  Prime,  jun., 
Mr.  Green,  Mr.  Whitworth,  Mr.  Barker,  Mr.  T.  C.  Saun- 
ders,  Mr.  Whitehouse,  Mr.  T.  P.  Salt,  Mr.  M«CaUum, 
Mr.  F.  Elkinton,  Mr.  Forbes.  Mr.  Horton,  Mr.  Cham- 
bers, Mr.  W.  Barlow,  Mr.  J.  D.  Goodman,  Mr.  A.  Mor- 
Sn,  Mr.  Dixon.  Mr.  HiU,  Mr.  J.  F.  Griffiths,  Mr.  W. 
organ,  Mr.  Radclyffe,  Mr.  Shakspeare,  Mr.  B.  Smith, 
Mr.  R.  Heaton,  Mr.  S.  Findley,  Mr.  C.  M.  Ingleby, 
Mr.  R.  T.  Chance.  Mr.  R.  L.  Chance,  jun.,  Mr.  J.  Dot- 
terill,  Mr.  J.  Syson,  Mr.  R.  B.  Taylor,  Mr.  P.  HoUins, 
Mr.  Henry  Williams.  Mr.  Southall,  Mr.  S.  Goddard. 
Mr.  Blakemore,  Mr.  Davis,  Mr.  E.  Heeley,  Mr.  T. 
.  Martineau,  Mr.  J.  C.  Woodhill,  3ir.  J.  J.  F.  Win- 
field,  Mr.  W.  H.Revnold8,  Mr.  Devldu,  and  manv  others. 
Colonel  Sykes,  chairman  of  the  East  India  Com- 
pany, and  Chairman  of  Council  of  the  Society  of 
Arts,  with  whom  were  Mr.  Sheriff  Mechi  and  the 
Rev.  Dr.  Booth,  attended  as  a  deputation  from  the 
Society  of  Arts,  to  explain  the  system  established  by 
the  Society  for  the  examination  of  students  attending 
classes  at  Literary  and  bcientific  Institutions,  and  for 
awarding  prizes  and  certificates  to  meritorious  candidates. 
Mr.  Ryland,  one  of  the  viee-pmidenta.  presided,  and,  in 
the  course  of  his  opening  address,  allud^  to  the  benefits 


whteh  would  accrue  from  the  Institute  being  taken  into 
union  with  the  Societv  of  Arts — an  important  step,  u  h 
would  secure  for  the  industrial  department  valuable  pn- 
vileges.  There  was  ako  a  letter  from  Mr.  M.  D.  Hill 
(Recorder  of  Birmingham),  in  whidi  he  expressed  hw  n> 
gret  at  being  unable  to  attend,  and  his  hearty  wishes  far 
the  succeess  of  the  Institute.  The  Rev.  Dr.  Badhiis 
spoke  a  few  words  to  the  daaees  for  whose  advantage  tb^ 
Institute  had  been  established,  and  the  Chairman  \\m 
proceeded  to  deliver  the  certificates  to  the  succetiiifiL 
pupils;  to  Herl)ert  Brown,  for  proficiency  in  phyrics:  to 
C.  J.  Woodward,  for  the  same ;  and  to  Joseph  LiHaf. 
Thomas  Griffiths,  and  Newton  Walsh,  for  proficiency  is 
chemistry.  In  presenting  the  certificates  he  commentol 
upon  the  high  compliment  which  was  conferred  upci 
them  in  being  the  first  recipients  of  honourable  distinctioo, 
and  trusted  that  they  would  make  the  Institute  proud  of 
them.  Colonel  Sykes,  chairman  of  the  Council  of  the 
Society  of  Arts,  said  they  were  all  aware  of  the  liberal 
feeling  which  pervaded  the  whole  country,  that  all  cla^art 
of  society  should  have  their  intdlectual  faculties  ui- 
vanced  and  strengthened.  They  saw  throughoat  ttv 
kingdom  the  efforts  which  were  being  made  on  behalf  of 
the  operative  classes,  and  they  only  wished  that  thot« 
efforts  might  be  successful.  Mechanics'  Institution* 
effected  much  good  in  supplying  links  in  the  chain  which 
was  broken  in  infancv,  and  their  object  was  to  io- 

girt  a  knowledge  which  might  be  of  use  to  therecipieDtc 
e  was  followed  by  the  Rev.  Dr.  Booth  who  said  that  s 
few  years  ago  the  Society  of  Arts,  flushed  with  tk 
success  of  the  Great  Exhibition  of  1851,  turned  ito  at- 
tention to  the  consideration  of  how  it  could  still  further 
benefit  the  countiy ;  and  it  appeared  to  the  Council  that 
if  the  different  mstitutions  for  the  working  da^ 
throughout  the  country  could  be  brought  to  combiu 
together,  great  advantages  would  result.  This  union. 
had  been  most  suooessfuUy  effected — a  proof  that  the 
people  were  disposed  to  place  confidence  in  that  body  in 
which  the  Great  Exhibition  had  originated.  Dr.  Booth 
then  gave  some  account  of  the  origin  and  results  of  the  So- 
ciety's Examinations,  and  afteru-ards  proceeded  to  addre» 
those  young  men  who  were  preparing  to  come  up  to  thcii 
examinations  in  London  this  year,  for  next  year  he  hoped 
the  centres  of  examination  would  not  be  confined  t) 
London,  but  that,  if  Birmingham  was  willing,  thej 
would  hold  examinations  there.  The  Society  hope^ 
to  be  able  to  spread  their  operations  all  over  the 
country,  so  as  to  hold  out  inducements  to  the  wh(J« 
community  to  turn  their  attention  to  intellectml 
acquirements,  and  take  them  away  from  sensual  eDJor* 
ments.  He  looked  upon  the  efforts  of  the  Society  oi 
Arts  as  inaugurating  a  great  educational  movement 
The  examiners  were  not  particular  as  to  where  the 
knowledge  was  acqui  red .  Tlieir  sole  object  was  to  asrtr- 
tain  that  they  possessed  that  knowledge.  And  just  at 
if  a  person  were  to  take  a  handful  of  genuine  Australiaa 
nuggets,  and,  walking  down  Birmingham  streets,  woiu^i 
not  find  a  single  buver  if  he  offered  them  for  a  few  i<u«. 
whereas  if  he  took  them  to  the  Mint  and  had  them 
stami)ed  with  her  Majesty's  head,  he  would  soon  find  a 
ready  market  for  them — so  with  these  young  men  who 
came  up  to  London,  they,  the  rough  nuggets  of  P^JJ'"! 
ore,  might  not  be  known  or  appreciated  until  thev  haJ 
stamped  upon  them  the  test  of  the  Society's  exanii»<^; 
when  it  was  to  be  bored  they  would  be  received  as  gW 
as  the  bright  sovereigns  from  the  Mint,  and  be  treated 
accordingly. — Mr.  Mecbi  next  addressed  the  comian)' 
and  was  followed  by  ^Ii-.  Fairbairx,  of  Manchester,  «w 
moved  a  resolution  in  favour  of  the  examinations,  vhiw 
was  seconded  by  Mr.  J.  F.  Wisfikld.  Speeches  were 
subsequently  delivered  by  Mr.  Scholefield,  M.l*-.  ^ 
Rev.  Mr.  Dale,  Mr.  Buckmastcr,  and  other  gciitleinCT^ 
and  a  vote  of  thanks  was  iiassed  to  the  deputation  inP 
the  Society  of  Arts  for  their  attendance.  Colonel  ^yKJ^ 
in  acknowledging  the  compliment,  assured  the  oietjnrjg 
that  the  deputation  had  not  come  to  Blrminghsm  toad- 
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vocate  the  cultivation  of  the  intellects  of  ita  operatfyes 
upon  the  principle  of  material  advantage  alone. 

BcRT.— The  fourth  annual  meeting  of  the  members  of 
the  Bn^  Athensum  was  recently  held  in  the  large  hall 
of  the  Institution.    John  llobiiison  Kay,  Esq.}  of  Bass- 
lane  House,  the  president  of  the  Institution,  occupied 
the  chair.    In  commencing  the  proceedings,  the  Chair- 
man said  he  had  pleasure  m  meeting  the  members  once 
more  at  the  annual  meeting  of  the  Institution,  which 
was  one  of  some  importance,  inasmuch  as  the  report  of 
the  directors  for  the  past  year  would  be  read.    He  called 
upon  Mr.  Joseph  Pomfret,  the  secretary,  to  read  the  an- 
nual report,  from  which  it  appeared  that  during  the 
first  quarter    there    were  429  adults,  94   juniors,  68 
females,  68  annual,  35  life,  and  one  honorary,  making 
a  total   o(  680  members.     In    the    same  quarter  in 
18oo  the  number  was  761.    In  the  second  quarter  there 
were  400  adults,  103  juniors,  50  females,  69  annual,  35 
life,  and  one  honorary,  making  a  total  of  658  members. 
In  the  corresponding  quarter  of  1855  the  number  was 
683.    In  the  third  quarter  there  were  857  adults,  73 
juniors,  33  females,  70  annual,  35  life,  and  one  honor- 
ary, making  a  total  of  569,  against  599  in  1855.     In 
the  fourth  quarter  there  were  485  adults,  123  juniors, 
S3  females,  70  annual,  35  life,  and  one  honorary,  making 
a  total  of  727.  In  the  samequarter  in  1855,  the  number  was 
674,thiis8howing  an  increase  of  53  members.  The  demand 
upon  the  books  in  the  library  during  the  past  year  has  been 
greater  than  at  any  previous  period  since  the  opening 
of  the  AtheoAum.    An   annual    subscription    of  five 
guineas  had  been  paid  for  the  privilege  of  receiving 
a  selection  of  the  newest  works  from  Mudie's  library. 
The  EUesmere    box  of  biographical   works  had  also 
been  received  from  the  Lancashire  and  Cheshire  In- 
stitutional Association.     During  the  year,  47  volumes 
of  new  and  popular  works  had  been  nurdiased,  which, 
together  with  19  volumes  which  haa  been  presented, 
caused  a   |)ermanent   addition    to  the  library  of  66 
volumes.     The   following  are   the  issues  during  the 
ycir:— History,  antiquities,  biography,  and  anecdotes, 
2,091;   geography,  voyages,  and  tiavels,  769;  mathe- 
matics, natural  philosophy,  and  natural  history,  879; 
fine  arts,  useful  arts,  social  and  domestic  economy,  499  ; 
mental  and  moral  philosophy,  philology,  criticism,  and 
political  economy,  471 ;  poetry  and  the  drama,  traoala- 
tioos  from  Qreek  and  Latin  classics,  338 ;  novels,  tales, 
miscellaneous  and  collected  works,  literary  and  scientific 
periodicals,  6,589 ;  giving  a  weekly  circulation  of  232 
volumes.  Arrangements  were  made  for  a  oouneof  lectures 
to  be  delivered  by  different  gentlemen,  but  the  lectures 
tailed  to  attract  the  public,  and  the  result  was  a  loss  to  the 
Institution.  The  news-room  had  been  preserved  in  a  moat 
efficient  condition,  and  had  had  the  effect  of  attractmg 
iiew  subscribers.    In  the  early  part  of  the  past  year,  one 
cheap  ooDcert   was  given  under  the  auspices  of  the 
directors,  the  result  of  which  was  veiy  satisfactory. 
The  direction  of  the  concerts  has  since  been  changed, 
^  choir  having  them  now  under  their  own  control 
entirely,  and  simply  hiring  the  hall  for  the  perform- 
11^.    During  the  year  elementary  singing  danes  have 
been  established;   the  advanced  class    now    numbers 
forty,  and  the  Junior  class  twenty-five  members.  There 
^ns  a  debt  on  the  building  amounting  to  £517  48.  8d., 
^  an  effort  had  been  made  to  raise  by  subscription 
the  amount  required  for  its  liquidation.    The  sum  of 
^9  Is.  had  been  promised  towards  the  object.    The 
mUowu^  classes  are  now  in   operation :  adult  writing 
jnd  arithmetic  class,  54  members;  junior  ditto,  75; 
i^e  ditto,  15;  French  class,  14;  English  grammar, 
Y;  instruction  in  fine  arts,  18;  ornamental  drawing 
<^.,  12 ;  female  ditto,  3 ;  mechanical  ditto,  21 ;  f;ene- 
^  ditto,  15 ;  singing  class,  65 ;  ehoir,  60 ;  chemistry, 
4;  total  number  of  members  in  the  classes,  315. 

Lkiohtom  BuuAai>. — ^A  lecture  was  delivered  at  tlM 
lown-hail,  In  connection  with  the  Literary  and  Scientific 
institution,  on  Wednesday  evening,  by  Joseph  Simp^ 


'son,  Esq.,  of  London,  (late  Librarian  of  the  Islington 
Literary  and  Scientific  Society,)  on  "  The  Life,  Charac- 
ter, and  Times  of  Uenry  VIII."  The  first  part  of  ih6 
lecture  treated  of  those  traits  in  the  monarch's  character 
which  were  most  conspicupus  during  the  early  part  of 
his  reign,  among  which  his  vanity  and  love  of  ^e^ure 
were  especLoUy  prominent.  A  description  of  his  court 
was  then  given,  and  the  unbounded  influence  of  Wolsey 
over  the  king  also  noticed.  The  character  of  the  Car- 
dinal was  next  very  ably  dwelt  upon.  The  question  of 
the  divorce,  and  the  circumstances  in  connection  with  it, 
then  followed,  in  which  the  characters  of  Anne  Boleyn, 
Jane  Seymour,  and  the  other  wives  of  Henry  the  Eighth, 
the  king's  conduct  in  reference  to  the  divorce,  and  his 
cruel  and  unjustifiable  treatment  of  his  various  wives, 
were  discussed  at  some  length.  The  manner  in  which 
ttus  part  of  the  sulyect  was  handled,  and  the  sentim^ts 
and  reflections  with  which  it  abounded,  were  received 
with  unmistakeable  expressions  of  approval  by  the  au- 
dience. Mr.  Simpson  next  drew  attention  to  the  origin, 
progress,  and  results  of  the  Beformation,  considering  its 
bearing,  not  only  upon  that  age,  but  tracing  its  inesti- 
mable benefits  down  to  the  present  time.  In  conclusion, 
the  lecturer  briefly  but  impartially  summed  up  the  cha- 
racter of  Henry  the  Eighth.  Although  this  lecture  oc- 
cupied an  hour  and  a-hiuf  in  delivery,  the  attention 'of  a 
lai^e  and  highly  respectable  audience  was  sustained  and 
riveted  to  its  dose. 

BoYSTOM. — At  the  Institution  on  Friday  evening,  28rd 
January,  W.  Parker  Hamond,  jun.,  Esq.  (of  Pampisford 
Hall),  delivered  an  interesting  lecture,  entitled  '*  Hofes 
of  a  Tour  in  Spain  and  a  Besidence  in  Barcelona  during 
the  Insurrection  of  the  Past  Year."  Tlie  members  of 
the  Institute  are  deeply  indebted  to  Mr.  Hamond  for 
his  generosity  in  thus  allowing  them  to  profit  by  his 
travels. 


MEETINGS  FOB  THE  ENSUING  WEEK. 

Moir.  RoTftllnst,  3.    Oeneiml  Monthly  MeetlBir* 

London  Init.,  7.    Mr.  Charles  SalMiMn ,  *«  On  the  Hlftonr  of 

Music,  6fpc«i«U7  in  connection  with  National  Dances.** 
Entomologfcal,  8. 
Chemical,  8. 
TuKs.  Ro7»l  Inst.,  3.    Prof.  Hiudej,  **  On  the  S«bw  of  Hearing.'' 
Civil  Engineers,  8. 
Linnaan,  8. 
Pathologieal,  8. 
WsD.     London  InsUtntlOB,  3.  Mr.  E.  W.  Bmjlcor,  *•  On  Mlnerdogj 

and  Crystallogrsphj.** 
Society  of  Arts,  8.    Mr.  F.  Baslilbrd, "  On  Experiments  with 

Bilkworms,  with  a  Tiew  to  Improre  the  prewit  tUk  jfUHA- 

inis  in  Bengal.** 
Geological,  8.     1.  Mr.  Cleghom,  "On  the  FonnaUon  of 

Rock  Basins.**    2.  Mr.  Rnbridge,  "  On  the  Copper  Mlnea 

of  Kunaqnaland,  Booth  AfHca.** 
Pharmaoentical,  S}.  ' 

Royal  Soc.  Lit.,  8|. 
TncBS.  Royal  InstltaUon,  3.    Prof.  TyndaU,  **  On  Soond** 
Zoolof^cal,  3. 

PhUosoplilcal  Club,  5|.  -  • 

London  fnstitntlon,  7.    Dr.  R.  E.  Grant,  •*  On  the  Natural 

History  of  Extinct  Animals.** 
Antiquaries,  8.  • 

Philological,  8. 

Photographic,  8.    Anniversary. 
Royal,  8|. 
FBI.    Archeologlcal  Inst.,  4. 

Royal  Inst.,  8|.    Dr.  J.  H.  Olfldstooo,  «*On  Chromatic 

Phenomena,  exhibited  by  transmitted  Light.** 
Sat.    Asiatic,  2. 

London  Institution,  S.    Mr.  T.  A.  Malone,  ••OnExperi- 

mental  Physics,  chiefly  in  Relation  to  Chemlstiy.** 
Royal  Institution,  3.    ProC.  PhilUpi,  ^  On  Suooasslve  Lands 

and  Seas.** 
Royal  Botanic,  8|. 
Medical,  8. 


PATENT  LAW  AMENDMENT  ACT. 

irruoATioscs  fob  pATsim  akd  raoTBcnoa  ALLOirao. 

[JVom  GoMetie,  JoHuofy  2ird,  1867.] 

IMM  21U  TiowimUr,  ISM. 
2782.  WUliam  Jacobs,  Albert-rwMi,  Olobe-flelds,  ]|Ue^— An  Im* 
prored  oompotWon  for  bedding  and  rendering  brioks  in  tm- 
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Dated  Sik  Deeanbert  1966. 
1)03.  Charlef  John  Lewwy  ud  O^orge  Naon/th,  Bneklenlmrjr— 
ImproTementa  In  the  tmtmeat  and  »pplkfttf<m  of  woodf 
VMdln  the  conitrnctioii  of  ouks  and  foch  like  veweli,  and 
Ibr  other  parpoaes. 

Dated  61*  January,  1867. 

61.  Cherlee  Exnlloi  Wright,  Green-itfeet,BlAcikfttar»— Imprare- 

mtntf  in  prepeiinc  labricating  oomponndi. 
Dated  7a  Janmarp,  1867. 
S7*  Charlei  Frederick  Clans,  Latchtord,  Cheihire— Obtaining  tin 
or  oomponndi  of  tin  fitun  the  scrapt  or  dipping!  of  tinned 
iheet  iron. 

68.  JamM  Horria,  New  Kent-road,  Snxrej— Improrementa  in 

waahlng  machinea . 

69.  Peter  PUkington  and  Thomas  Entwiile,  Aocrington,  Lanca- 

shire—Improrements  in  madhineiy  or  apparatns  for  waah- 

ing,  cleaning,  agitating,  grinding,  pdUshing,  or  mixing  Ta- 

riotts  materials. 
60*  William  Joseph  Curtis,  1,  Crown-conrt,  Old  Broad-etreet— 

Improrements  In  railway  axle-tree  boxes. 
gi;  William  Young  Smith,  77,  Sjrdnej-streei,  SheffleU— An  im- 

prorement  in  sawing  all  kinds  of  wood. 

62.  Henry  Charles  IllU,  Croydon,  Surrey— Improrements  in  screw 

and  lifting  jacks,  and  in  machines  fl»r  lifting,  pressing,  and 
lowering. 

Dated  9tk  Jamuanft  1867. 

63.  Oeorge  Pate  Cooper,  Walworth,  Sorrey— Improrements  in  the 

mannftctore  of  sUrt  collars. 
66.  Bvpert  Newton,  Birmingham— A  new  or  improved  mannftMV. 
tore  of  metallic  boxes. 

66.  Wright  Prestwich,  Oldham— Improvements  in  gas  bnmers. 

67.  Edward  Joseph  Hughes,  Manchester — Improrements  in  the 

manuihcture  and  application  of  compounds  resembling  gutta 
pereha  and  caoutchouc,  firam  flour,  flbrine,  gelatine,  and 
other  TcgetaUe  and  animal  substances.  (A  communication.) 

68.  James  Hams,  Hanwell,  Middlesex — An  improred  lock,  and 

method  of  acting  upon  lock-bolts,  latches,  taps  and  ralTes, 
railway  and  other  signals,  bells,  and  other  like  apparatuses. 
669  Alexander  McDonald,  Polished  Granite  Works,  Aberdeen— 
Improrements  in  the  manu&cture  of  columns,  idlasten,  and 
other  similar  structures  of  granite,  marble,  porphyry,  Jasper, 
serpentine,  sienite,  and  other  stones  capable  of  reouTing  a 
Uf^pcdiah. 

70.  Thomas  Lawes,  77,  Chanoenr-lane— A  machine  cr  apparatus  to 

be  used  in  cleansing,  purifying,  and  drying  animal  and  Tcge- 
taUe  substances. 

71.  Thomas  Ball  and  John  WUklns,  Notttngham— ImproTements 

in  manufkctnring  looped  fkbiies,  suitable  for  the  making  of 
gloTes  and  other  articles. 

72.  John  James  Bussell,  Wednesbuy,  and  Joseph  Bennett  Howell, 

Shield — Improrements  in  the  manufkctore  of  steel  tubes, 
applicable  to  the  flues  of  steam  boilers  and  other  uses. 

73.  Thomas  William  Keates,  Chatham*place— Improrements  in 

the  treatment  of  Bangoon  naphtha,  and  other  rarieties  of 
petroleum. 

74.  John  Boberts,  Upnor,  Kent— Improrements  in  the  stoppering 

or  closing  of  jars,  bottles,  and  other  ressels,  applicable  also 
to  the  Joining  of  earthenware  and  other  pipes. 
76.  Bobert  Tumbull,  Harwich— Improrements  in  cradles  t»  hear- 
ing up  ships. 

Dated  9tk  Jamuarp^  1867. 

76.  John  Bock  Day  and  Joseph  Lester  Hinks,  Birmingham — Im- 

prorements in  constructing  and  attaching  knobs  and  handles 
of  drawers  and  doors,  cupboard  turns,  and  other  such  like 
articles. 

77.  John  Henry  Johnson,  47,  Llncoln*a4nn-fielda— Improrements 

In  machinery  or  apparatus  for  sewing  or  uniting  and  orna- 
menting fkbrics.    (A  communication.) 
78  Jobert  Smith,  Loogridge,  near  Preston — Certain  improrements 
in  the  mannfttctnre  <tf  corded  skirtings  and  corded  petticoats. 
79.  John  Henry  Johnson,  47,  Llncoln's-lnn-flelds — Improrements 
in  the  H>pUcation  of  the  electrotype  or  galrano  plastic  pro- 
cesses.   (A  communication^ 
^  86|  John  Anderton  Camithers,  Orer  Darwen,  near  Blackburn — 
Improrements  in  the  mode  or  method  of  forming  the  lease 
or  shed  in  sixing,  warping,  or  wearing. 

81.  James  Hardacre,  Manchester— Improrements  in  machineiy  or 

appaiatus  for  preparing  cotton,  wool,  and  other  fibrous  sub- 
stances to  be  spun. 

82.  Joieph  Gibbs,  Abingdon-street,  Westminster— Improrements 

in  extracting  gold  and  direr  tnm  their  matrices  and  from 
other  substances  or  materials  with  which  they  are  combined, 
mixed,  or  associated. 

Dated  1(M*  Jammarg,  1867. 

64.  John  and  Christopher   Oratrlx,  Preston— Improrements  in 

looms. 


86.  Louis  Julian  Brethon,  Tours,  France — ImprorcmcatslA  midd. 
neiy  for  manufiusturing  draining  pipes,  bricks,  tilei,  sad  all 
other  "iwit^y  plastic  articles. 

86.  Darid  Dunne  l^le,  Albany-street,  BMentVpaik— AnMkol 

of  retarding  or  stopping  railway  trains  and  caniagei,  appli- 
cable also  to  carriages  on  common  roads. 

87.  John  Adams,  13,  Iry-cottages,  Queen's-road,  Dabton— A  Uiitt 

or  other  rifle-sic^t  on  a  new  and  improred  plaa. 

88.  John  Chanter,  Borough-road,  and  John  Wakefield,  Sachlom, 

Dublin — Improrements  in  the  fire-boxes  or  ftimaoM  of  loco* 
motire  engine  boilers. 

89.  James  Hodgson,  16,  Sweetlag-street,  lirerpool— An  Inprofe- 

ment  in  constmcting  wrought  iron  masts,  yards,  bowipriti, 
and  other  ships*  spars. 

90.  Fraads  Xarier  Kukla,  Baren  -row,  Mfle-end-gate— Improfs. 

meats  in  apparatus  for  heating  stores  by  gaa. 

91.  Charles  Bichard  Olliflb,  Park-lsAe,  and  James  Annbig  Qolkp, 

New  Oxford-street — Improred  apparatus  fordeaaingkaitn. 

93.  Paul  Desrues,  Paris — Improrements  in  purifying  gas. 

94.  William  Watt,  BeUkst— Improrements  in  treatlnig  or  prepuiai 

Indian  00m  and  other  gnin  and  amylaceous  regetable  nb- 
stances  for  feimentation  and  distillation. 

95.  Blcbard  Archibald  Brooman,  166,  Fleet-street— ImpronmeBti 

in  galranic  batteries  and  in  appaiatus  connected  tberewitfa. 
(A  communication.) 

96.  Blchanl  Archibald  Brooman,  166,  Fleet-etreet— Impcofements 

in  propelling  ships,  boats,  and  other  ressels.    (AoomBuiai- 
cation.) 

Doled  121*  JoftHOfy,  1867. 

97.  Benjamin  Biram,  Botherham,  Yorkshire— Improreamti  in 

machines  for  washing  coal  and  other  minerals. 
99.  Arnold  Goodwin,  69,  Onildford-street — An  improrcment  ia 

fixing  the  tubular  flues  of  steam  boilers. 
101.  Uriah  Scott,  Camden-town,  and  Frederic  Holdway,  fiajmttr 

Improrements  in  the  manufocture  of  metal  ^rpe,udths 

arrangement  of  the  same  for  rarious  purposes. 
103.  Bichard  Chrimes,  Botherham,  Yorkshire— ImprorenxBli  ia 

apparatus  for  regulating  the  pressure  of  fluids. 
Dated  \3tA  Jammmry,  1867. 
105.  John  Hinks  and  George  Wells,  Bixmlngham— An  ifflfrofe- 

ment  or  improrements  in  metallic  pens. 
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FRIDAY,  FEBRUARY  6,  1867. 


CONVERSAZIONI. 

The  Council  have  arranged  for  two  Conver- 
sazioni for  the  Members  of  the  Society  and  their 
friends,  the  first  to  take  place  on  Saturday,  the 
2l8t  of  F>ebruary,  to  which  ladies  will  be  invited ; 
the  second  on  Wednesday,  the  6th  of  May,  to 
which  gentlemen  only  will  be  invited. 


NINTH  ANNUAL  EXHIBITION  OP 
INVENTIONS. 

The  Coimeil  have  fixed  Monday,  the  23rd  of 
3Iarch  next,  for  the  opening  of  the  Ninth 
Annual  Exhibition  of  Recent  Inventions. 

Persons  intending  to  contribute  to  the  Exhi- 
bition should  communicate  with  the  Secretary 
forthwith,  stating — 

1.  The  title  of  the  invention. 

2.  Whether  the  article  will  be  a  specimen, 
model,  or  drawing. 

Articles  for  exhibition  must  be  forwarded  to 
the  House  of  the  Society,  carriage  paid.  The 
days  for  receiving  articles  are,  Thursday,  the 
6th,  Friday,  the  6th,  and  Saturday,  the  7th  of 
March. 

All  articles  should  be  accompanied  with  a 
short  description  of  the  invention,  for  the  Cata- 
logue with  a  wood-block  (when  possible),  and  a 
reference  to  any  publication  where  a  fuller  ac- 
count may  be  found. 


MEETING  OP  COUNCIL. 

Pbb.  4,  1857. 

At  a  Special  Meeting  of  the  Council  held  this 
day,  the  following  Resolutions  were  passed  unani- 

monely : — 

"  Resolved, — That  the  Secretary  be  instructed  to  inquire 
of  the  Institutions  in  Union  whetherthey  consider  the  time 
lias  arri  ved  when ,  in  order  togive  just  facili  ties,  throughout 
the  United  Kingdom,  for  acquiring  knowledge  in  Art 
^  Scienoe,  it  is  expedient  that  the  National  Museums 
ataate  in  the  metro|)oli8  and  elsewhere,  such  as  the  Na- 
tional Gallery,  the  British  Museum,  the  Museum  of 
Oinamental  Art,  the  Museum  of  Practical  Geology,  and 
the  public  Museums  in  Ireland  and  Scotland,  &c.,  which 
have  already  acquired,  or  may  hereafter  acquire,  by  Par- 
liamentary votes,  specimens  of  Art  and  Science,  should 
be  rendered,  as  far  as  may  be  practicable,  useful  to  the 
Local  Institutions  promoting  Art,  Science,  and  Litera- 
ture, throughout  tlie  United  Kingdom,  especially  the 
Mechanics'  and  Literary  Institutions  in  Union  with  the 
Society,  and  Free  Libraries. 

**  Should  it  be  the  opinion  of  the  Institutions  that  the 
time  has  arrived,  the  Council  of  the  Society  of  Arts  re- 
quest that  they  may  be  favoured  with  opinions  as  to 
how  the  object  may  be  best  carried  into  effect,  and  the 


Council  will  be  prepared  to  afford  facilities  for  the  dis- 
cussion of  the  subject. 

"  Besolved, — That  a  copy  of  this  resolution  be  sent 
not  onl^  to  the  Institutions  in  Union,  but  also  to  the 
Provincial  Museums  which  may  not  be  in  connection 
with  the  Society,  and  to  the  Free  Libraries  in  the  United 
Kingdom." 


THE  PRIVY  COUNCIL  OFFICE  AND 
THE  SOCIETY  OF  ARTS  EXAMINA- 
TIONS. 

The  Lord  President  of  Her  Majesty's  Privy 
Council  having  placed  at  the  disposal  of  tiie 
Council  of  the  Society  the  privilege  of  nominating 
two  candidates  as  competitors  in  an  Examination 
recently  held  by  the  Civil  Service  Commissioners 
for  Clerkships  in  the  Privy  Council  Office,  the 
Council  of  the  Society  recommended  to  his  Lord- 
ship, Robert  Abbott,  of  Leeds,  and  William  Mat- 
thew Taylor,  of  Windsor,  both  of  whom  had 
distinguic^ed  themselves  at  the  Society's  Ex- 
aminations in  June  last.  The  Council  have  plea- 
sure in  announcing  that  their  candidates  have 
been  successful,  standing  first  and  fourth  on  the 
list. 

There  were  twenty-one  selected  competitors 
and  five  vacancies. 


NINTH    ORDINARY    MEETING. 
Wednesday,  Feb.  4,  1857. 

The  Ninth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 
nesday, the  4th  inst.,  Thomas  Winkworth,  Esq., 
in  the  chair. 

The  following  Candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 


Pitman,  Edward 
Rollestou,  George,  M.D. 
Thompson,  Bichaixl. 
James. 


Anderson,  Pat 
Cowiier,  Rt.  Hon,  William 
Francis,  M.P. 

Wyld, 

The  following  gentlemen  have  been  appointed 
Honorary  Local  Secretaries : — 

James  Spiers,  Esq.,  for  Oxford. 

C.  Batclifi,  Esq.,  for  Wolverhampton. 

The  Paper  read  w^as : — 

ON  EXPERIMENTS  WITH  SILKWORMS,  WITH 
A  VIEW  TO  IMPROVE  THE  PRESENT  SILK 
YIELDINGS  OF  BENGAL. 

By  F.  Bashtord,  op  Surdah,  East  Ixdibs. 

I  have  devoted  my  attention  to  silk  reeling  in  Bengal 
for  nearly  twenty  years,  and  liave  laboured  hard  to  pro- 
fuce  a  thread  as  fine,  as  perfect  in  the  reel,  and  as  well 
suited  for  manufacturing  purposes  in  Europe,  as  French 
and  Italian  silk.  I  have  succeeded  so  far  as  to  merit  the 
Medal  of  the  Society  of  Arts,  for  my  comparatively  su- 
perior quality  over  other  Bengals,  none  for  many  years 
past  approaching  Surdah  (J.  and  R.  W.  Mark)  by  several 
shillings  per  pound  in  value.  My  reel  has  considerably 
surpassed  China,  and  come  up  very  dose  in  the  finer 
sisses  to  middling  Italian  in  its  various  appliances  and 
value,  as  a  reference  to  any  urice  current  or  manufac- 
turer in  England  or  Lyons  will  corroborate ;  stiU  I  find 
that  I  am  far  behind  tlie  finest  sizes  of  both  France  and 
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Italy,  and  with  a  view  to  approach  more  nearly  to  them 
I  have  imported  eggs  of  the  finest  cocoons  reared  in  both 
those  ooantries,  with  a  view  to  engraft  them  upon  the 
difTerent  species  of  wonns  indigenous  or  at  present  com- 
mon in  Bengal,  and  I  received  also  a  large  quantity  of 
the  best  China  eggs  with  the  same  view,  as  the  cocoons 
of  that  country  are  also  superior  to  all  we  have  in  Bengal, 
adthough  their  silk  is  inferior. 

I  am  desirous  to  give  the  result  of  my  exertions  to  the 
public,  as  i^  may  be  a  guide  to  others ;  and  the  giving 
myself  this  flattering  introduction  is  to  show  that  the 
experiments  have  been  made  by  a  practical  man,  who  has 
charge  of  forty  filatures,  working  4,500  basins,  and  there- 
fore interested  in  the  favourable  results  of  such  experi- 
ments, and  in  any  good  that  may  accrue  from  the  pub- 
licity of  these  remarks. 

To  enable  my  readers  to  understand  the  subject  tho- 
roughly, I  will  commence  by  mentioning  that  all  our 
worms  in  Bengal  for  filature  silk  give  us  several  crops  of 
cocoons  during  the  year,  except  a  solitary  species  of 
annual,  origin  unknov^n,  and  rapidly  becoming  extinct. 

The  chief  worm  is  what  is  called  the  dessie,  or,  as  the 
word  implies,  country, — and  I  therefore  conclude  it  to 
be  aboriginal  or  indigenous ;  it  supplies  nearly  all  the 
cocoons  of  the  large  Noveml>er  bund,  or  cold  weather 
crop  of  Bengal,  and  yields  tlie  finest  silk ;  the  cocoons 
are  small,  and  it  is  therefore  sometimes  called  the  chota 
pdloo,  or  small  worm  in  some  districts ;  the  produce  of 
the  best  quality  mav  be  taken  at  about  10,500  cocoons  to 
the  pound  of  silk;  this  worm  thrives  best  in  the  cold 
weather,  and  the  cocoons  are  better  then  than  the  after 
crops,  but  it  continues  more  or  less  in  the  different  dis- 
tricts throughout  the  year ;  the  period  from  the  hatching 
of  the  egg  till  the  completion  of  the  cocoon  of  this  worm 
is  about  thirty-six  days  in  the  cold  weather,  but  much 
less  as  the  heat  increases. 

The  next  species  of  importance  is  the  madrassie ;  the 
native  meaning  of  the  word  is  seaboxn,  and  I  therefore 
conclude  this  to  be  an  important  species ;  it  is  sometimes 
called  nystree ;  it  is  produced  throughout  the  year,  but 
thrives  much  the  best  in  the  hot  weather,  from  March  to 
September,  is  remarkably  hardy,  and  easily  and  eco- 
nomically reared;  from  this  species  we  derive  in  the 
March  and  rainy  bunds  a  very  large  supply  of  cocoons ; 
the  produce  is  comparatively  better  than  that  of  the  dessie, 
about  10,000  of  the  best  cocoons  being  required  to 
produce  one  pound  of  silk,  but  the  fibre  is  neither  quite 
80  strong  nor  the  colour  so  bright,  though  it  nevertheless 
produces  a  very  good  thread  if  carefully  reeled ;  these 
worms  pass  through  their  stages  so  rapidly,  that  from 
the  time  of  hatching  to  the  completion  of  the  cocoon  is 
frequently  not  over  25  days.  Thus,  you  see,  two  distinct 
species  of  cocoons  are  providentially  arranged  for  our 
different  seasons. 

The  next  is  the  boro  polo,  or  in  English — ^large  worm. 
This  is  an  annual,  and  I  cannot  trace  its  origin;  it 
existed  when  the  East  India  Company  first  imported 
Italian  eggs,  all  of  which  soon  failed.  The  boro  polo  is 
now  chiefly  found  in  the  Radnagore  district,  and  from  this 
wonn  they  get  much  of  their  liluirch  bund ;  but  it  is  fail- 
ing fast ;  it  used  to  exist  in  other  districts,  and  the  silk 
from  it  was  very  beautiful,  and  the  produce  nearly 
double  that  of  other  cocoons,  but  from  frequent  failures, 
irregular  hatching,  and  greater  expense  in  rearing,  and 
being  an  annual  worm  onl^%  the  natives  have  taken  a 
dislike  to  it,  and  I  fear  it  will  soon  be  as  scarce  in  Rad- 
nagore as  it  now  is  in  other  districts ;  they  have  another 
■pedes  of  worm  in  Radnagore,  called  the  China,  but  how 
it  acquired  that  name  I  do  not  know,  as  in  Cliina  their 
worms  are  annuals,  and  this  is  not ;  the  cocoon  is  cer- 
tainly unlike  in  shape  and  very  inferior  to  the  China, 
and  even  inferior  to  our  dessie  and  madrassie.  I  have 
now  described  the  best  species  of  our  Bengal  silkwcMrms, 
and  I  have  shown  that  it  requires  10,000  of  our  best  co- 
coons to  produce  me  one  poimd  of  good  silk ;  in  France 
2,600  cocoons  produce  the  same  quantity  of  silk.    This 


disparity  in  produce  between  the  Bengal  and  European 
cocoons  must  forcibly  strike  every  reader  of  this  paper, 
and  the  natural  suggestion  will  be,  that  if  Bengal  could 
produce  cocoons  equal  to  French  and  Italian,  the  quantity 
of  wonns  they  now  rear  would  nearly  supply  the  whole 
of  Europe  with  silk. 

Actuated  by  a  desire  to  improve  our  cocoons,  and 
seeing  no  reason  to  doubt  the  possibility  of  it  in  a  coun- 
try so  beautifully  supplied  with  mulberry  and  every  con- 
venience for  rearing  worms  as  this  is,  I  imported  a  laiige 
quantity  of  the  best  French,  Italian  and  China  eggs  to 
engraft  upon  the  different  pony  species  of  our  Bengal 
monthly  race. 

I  had  no  desire  to  introduce  an  annual,  as  this  is  a 
worm  only  intended  by  nature  for  cold  climates,  where 
there  is  but  one  crop  of  mnlberr\'  in  the  year ;  here,  we 
no  sooner  cut  down  our  bush  mulberr>',  than  it  springs 
up  again,  and  in  5  or  6  weeks  we  have  a  second  luxurious 
crop ;  in  a  countrj-,  therefore,  so  bountifully  and  contin- 
ually supplied  with  mulberry,  an  annual  worm  (which 
at  best  is  always  irregular)  is  not  required,  and  would 
not  be  encouraged  by  the  natives. 

I  imported  the  annual  eggs  merely  for  one  crop  of 
cocoons  that  I  might  have  the  moths  to  couple  and  cross 
upon  our  Bengali  monthly  race,  and  give  new  strength 
and  vigour  to  that,  i  now  proceed  to  explain^the  nature 
of  my  experiments,  and  their  results. 

In  Februaiy,  1854,  I  received  per  overland  a  Urge 
quantity  of  the  best  French  silkworms'  eggs ;  they  wer^ 
however  indifferently  packed,  and  only  5  or  6000  eggs 
were  good  out  of  a  very  large  parcel ;  some  of  these  com* 
menc^  hatching  about  15  days  after  the  box  was  opened, 
with  the  thermometer  ran^ng  form  60  to  70  Fahrenheit, 
and  they  continued  hatchmg  very  irregularly  for  about 
three  months,  dining  which  time  the  thermometer  at 
midday  reached  about  100  in  the  house. 

I  treated  the  little  worms  precisely  as  the  wonns  of 
this  countnr,  feeding  them  at  first  with  finely-cut  tender 
mulberry  leaves,  giving  the  larger  and  older  leaves  as 
they  increased  in  size  and  strength ;  they  fed  and  thrived 
very  well,  displayed  a  better  constitution,  and  more  hardy 
nature  than  our  country  worms ;  their  stages  of  sickness 
were  in  the  colder  weather  at  six  to  eight  days'  interval, 
but  more  rapid  as  the  heat  became  greater ;  they  got  over 
them  very  well,  and  but  few  died  until  near  the  time  of 
spinning,  when  the  usual  disease  attending  our  countiy 
worms  attacked  some  of  these,  from  which  they  chiefly 
died,  recovery  being  very  rare.  As  we  have  no  re- 
medy for  these  diseases  the  usual  fumigations  were  tried, 
biit  with  little  success. 

The  healthy  few  of  the  early  incubations,  astonishingly 
laige  and  strong  compared  to  our  country  stock,  were 
placed  to  spin  in  mat  frames,  such  as  are  used  by  the  na- 
tives in  their  rearing  establishments,  (as  I  used  them  from 
the  beginning  to  become  habituated  to  the  very  convenient 
custom  of  this  country),  and  they  gave  very  beautiful 
cocoons,  some  quite  equal  in  size,  shape  and  firmness  to 
the  samples  received  with  the  eggs,  and  seemed  to  spin 
in  our  frames,  as  easily  (these  mat  frames  take  up  little 
room  and  are  vastly  more  convenient  than  twigs,)  as 
they  do  on  the  twigs  in  France. 

I  was  quite  {deased  with  the  cocoons,  and  the  natives 
were  truly  astonished,  they  had  never  seen  any  like  them : 
the  later  worms  having  to  bear  extremely  not  weather, 
did  not  succeed  so  well.  The  irregularity  of  hatching 
was  very  inconvenient ;  and  referring  to  the  old  East 
India  Company's  experiments!  find  similar  comnlaintsof 
their  Italian  eggs,  (though  they  never  attempted  to  cross 
and  natuialize  as  I  am  doing).  Having  so  far  siicoeeded 
with  the  cocoons,  I  allowed  the  moths  to  eat  oat  and  then 
obtained  both  male  and  female  moths  of  our  dessie  and 
madrassee  stock,  and  naired  the  French  male  with  the 
countr}'  female  and  the  countiy*  male  with  the  French 
female.  The  disparity  of  size  was  immense;  however,  im- 

Sregnation  was  effectual ;  and  the  eggs  were  deposited  in 
ue  time,  both  pairings  alike  giving  eggs  of  a  yellowish 
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ooloar,  when  deposited,  bat  after  three  days  those  from  the 
F^nch  female  aiMl  Bengal  male  turned  dark  and  remained 
unhatched  mitil  the  next  year,  passing  through  our  hot- 
test season  with  the  thermometer  frequently  at  105^ ;  here 
was  my  first  disappointment ;  the  eggs  fVom  the  French 
male  and  the  countiv  female  remained  yellow  until  the 
seventh  day,  when  they  diqilayed  a  dark  Hpeok,  rapidly 
changed  to  slate  (xdour  and  2^1  hatched  on  the  tenth  dav. 
The  young  worms  were  strong  and  healthy,  and  fed  well, 
but  were  more  rapid  in  their  stages,  owing  as  much  per- 
haps to  the  warmer  weather  as  to  their  aJtered  natures; 
thesamediseases  attacked  some  of  these,  a  few  dayd  before 
spinning,  which  had  proved  fatal  to  a  few  of  the  first 
bfttch ;  the  operation  of  spinning  was  more  tardy  at  the 
commencement,  the  cocoons  more  flossy,  and  leas  firm 
than  the  original ;  they  were  quite  as  large,  but  altered 
in  shape,  being  very  round  at  one  end  and  pointed  at  the 
other,  without  the  least  contraction  in  the  centre,  or 
shewing  much  resemblance  to  the  French,  except  in  the 
larger  sixe  and  stronger  fibre ;  there  was  a  vast  improve- 
ment upon  the  Bengali  stock.  These  worms,  from  the 
time  of  hatching  to  spinning,  oeenpied  thirty-four  davs. 

I  kept  all  the  cocoons  for  seed,  pairing  nearly  all  of 
them  m  themselves,  fully  expecting  that  this  <me  cross 
would  suffice,  and  lealiae  my  wishes  of  improving  our 
hreed  without  altering  their  nature  of  hatctiing ;  how- 
ever, I  was  sadly  disappointed,  for  on  the  tmrd  day 
all  the  eggs  turned  l^k,  and  remained  thus  until  the 
following  year.      The  very   few  of  this  cross  that  I 
^d  not  pair  in  themselves,  were  paired  with  indi- 
genous moths,  making  a  second  cross  for  the  French 
male ;  of  these  the  cross  female  with  the  country  male, 
followed  the  steps  of  the  preceding ;  tiie  cross  nude  with 
^  country  female  hatched,  but  owing  to  very  bad 
weather,  I  did  not  succeed  in  getting  any  cocoons  to  oon- 
tinne  the  family,  and  thus  ended  all  my  labours  in  this 
department  for  the  year  1864,  with  what  success  my 
readers  can  Judge.    I  reeled  off  a  few  of  both  the  pure 
and  cross  cocoons  that  I  had  reared,  and  the  silk  was 
quite  equal  to  the  best  French ;  the  best  cross  cocoons, 
though  changed  in  shape,  gave  nearly  as  good  produce 
as  the  pure,  and  as  strong  a  fibre.    The  change  in  the 
flha^  did  not  in  any  way  detract  from  its  produce  or 
reeling  quality,  which  is  generally  supposed  to  be  the 
case  on  the  continent.  As  I  before  remarked,  I  had  Italian 
and  China  eggs,  and  the  result  was  precisely  the  same  aa 
with  the  Frendi.    It  maybe  asked,  why  I  imported  the 
China  Mgs,  when  the  China  silk  is  inferior  to  our  own 
fttl.    Mv  reply  is,  that  China  cocoons,  although  small, 
are  infinitely  superior  to  our  own  dessie  and  madrasde 
nrts,  and,  in  my  opinion,  capable  of  making,  with 
good  management,  as  fine  and  valuable  a  silk  as  Italian ; 
and  the  reason  the  Chinese  reel  is  of  inferior  quality  to 
these,  is  entirely  owing  to  their  own  bad  management. 
I  oommenoedthe  year  1855  with  the  first  cross  French, 
Italian,  and   China  females  upon  our  madrassie  and 
dessie  stock,  and  second  cross  French.  Italian,  and  China 
males  produce  upon  our  females,  which  had  gone  back 
to  annuals ;  and  about  the  time  t&ese  eggs  began  to 
hatoh  in  January,  1855, 1  received  anotherlam  supply 
of  French  eggs,  which  were  hatching  on  arrivu.    They 
were  in  beantiful  onler,  having  come  out  on  doth  loosely 
packed.    I  had  now  such  a  quantity  of  eggs  of  different 
eorts,  that  it  was  very  diflicult  to  keep  tham  separate ; 
however,  they  had  as  much  care  bestowed  on  tnem  as 
possible.    Incubation  of  all  the  crosses  went  on  as  irre- 
gularly as  with  the  first  importation,  and  it  was  several 
months  before  any  one  batch  had  finished  hatching. 
This  year's  experiments  were  interrupted  by  my  being 
ill,  and  oompeUed  to  go  to  England  for  a  few  months, 
bnt  a  great  manv  cocoons  were  obtained  from  the  dif- 
fsrent  crosses  and  paired  in  themselves,  which  gave  eggs 
that  turned  blaek,  and  remained  in  statu  quo  until  the 
next  year.    A  few  of  the  pure  French  wore  kept  pure, 
i^t  eome  were  Grossed  upon  the  last  year's  crosMs,  and 
the  fssalt  left  unknown  ontil  incubation ;  the  following 


vear  there  was  very  little  difference  in  the  cocoons  over 
last  year's,  the  ofil^ving  of  the  Cliina  female  retained 
its  original  white  colour,  but  the  sliape  altered  to  a 
point  at  both  ends;  the  cocoon,  if  anything,  was  larger, 
and  the  fibre  seemed  as  strong  as  the  parent  cocoons, 
and  this  was  the  case  with  the  fibre  of  idl  the  other 
crosses.  This  was  a  very  imfavourable  year  for  experi- 
ments, and  many  thousands  of  the  w^onnsdied. 

On  my  return  from  Europe,  I  found  a  good  supply  of 
healthy  looking  eg^s  of  the  different  sorts,  and  have 
continued  the  «cpenments  this  year  (1856)  with  unabated 
perseverance.  They  began  hatching  early  in  Januan% 
but  Just  as  irregularly  as  before ;  a  small  quantity  only 
came  out  daily,  and  did  not  cease  till  May.  The  early 
worms  were  iH  good,  fed  and  thrived  as  well  as  I  could 
desire,  and  the  cocoons  from  them  were  very  fine.  I  had 
an  opportunity  of  again  comparing  the  pure  Ftetxh 
cocoons  reared  by  me,  with  the  different  crosses,  and  the 
choice  was  greatly  in  favour  of  the  pure,  but  the  cross 
cocoons  were  vastly  superior  to  those  of  Bengal ;  and 
what  I  reeled^off  in  the  filature  gave  a  most  beautiful 
silk,  and  a  yield  in  quantity  more  than  twice  as  large 
as  tiie  conunon  cocoons  of  this  coontiy,  which  we  were 
then  reeling  in  the  filatures ;  thus,  much  of  the  intrinsic 
value  of  the  French  coooon  r6nMUied,ibQt  none  of  its 
original  shape.  I  supposed  now,  that  I  had  so  far  re- 
duced the  original  natme  by  the  ftequent  crossas,  as  to 
be  nearly  certain  of  their  now  assimilating  in  habits, 
dsc.  Ac.,  with  our  country  wonns,  and  I  did  not  reduce 
them  by  further  Grossing,  but  allowed  the  moths  to  ooqple 
with  themselves;  great  was  my  astonishment  .to  find, 
after  the  eggs  had  been  deposited  three  days,  that 
most  of  them  had  turned  black,  indicating  tliat  they 
still  had  too  much  French  nature ;  a  few  remained  yettow, 
and  hatched  after  ten  days.  How  to  acoeunt  for  tlie  freak 
of  nature  with  regard  to  the  rest,  I  do  not  know, 
but  I  had  still  to  be  more  surprised  after  this.  I  had 
to  wait,  of  course,  until  next  year,  to  see  the  result  of 
the  black  eggs,  but  those  that  hatched  gave  me  ample 
occupation  for  the  >time,  and  I  watched  and  cared  for 
them  with  the  greatest  interest;  the  young  worms 
looked  healthy,  ate,  and  throve  well,  and  in  due  time 
gave  cocoons];  the  white  colour  alone  jMioved  the  Chi  na 
portion,  and  the  superior  siae  of  cocoon  fifarey  and  lighter 
colour  of  some,  with  less  gloss  than  with  our  common 
wonn,  showed  the  French  and  Italian  cross.  I  was,  on 
the  whole,  satisfied  with  this  cross,  and  trusted  my 
laboun  had  met  with  success,  but  great  was  my  astonish- 
ment after  the  pairing,  to  see  more  than  half  of  these 
eggs  SAain  revert  hack  to  annuals,  though  there  had  been 
a  oomplBte  break  in  theirnature  by  their  having  hatched  in 
January,  given  cocoons  in  February,  eaten  out  in  due  time, 
paired  in  themselves,  d^XNdted  eggs  that  ten  days  after 
hatched,  and  now  to  fall  back,  not  to  hatch  again  until  the 
ensuing  Januaiy  1857, 1  fancv  is  eactraordiuary  in  the 
extreme.  From  the  portion  that  hatched  I  had  another  crop 
of  good  cocoons,  and  their  eggs  I  distributed  to  several 

erts  of  India.  Strange  to  say,  many  of  those  reverted 
ck  to  the  nature  of  annuals,  and  from  those  that  did 
not,  owing  to  bad  weather  at  the  time  of  spinning,  but 
veiy  few,  much  reduced  in  strength  and  qnality,  are 
left  to  me  to  oontinne  my  experiments.  I  am  now  in 
the  midst  of  the  rains,  our  worst  season  for  cocoons, 
but  still  I  have  these  few,  and  am  bestowing  on  them  • 
the  greatest  possible  care ;  what  may  be  their  ultimate 
fate  I  must  leave  for  a  future  communication.  I  have 
many  pounds  of  eggs  of  the  different  crosses  stlU  retain- 
ing the  nature  of  annuals,  but  as  I  have  spent  three 
years  in  trying  ineffectually  to  eogreft  a  supenor  natnre 
and  invigorate  our  common  stock,  I  feel  discouraged,  and 
would  ffladly  have  the  opiioon  iof  naturalists  as  to  the 
probabuity  of  my  olqect  ever  being  attainable,  and  the 
proper  steps  to  be  taken  for  realisinff  it. 

I  have  every  belief  in  the  possibiltty  of  improving 
our  Bengal  silkworms,  under  a  better  system  of  manage* 
ment ;  and  have  no  doubt,  those  of  Europe  have  only 
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acquired  their  present  perfection  by  care  and  tuition. 
The  superb  cocoons  I  saw  at  the  late  French  Exhibition, 
were  a  proof  what  art  and  careful  management  can 
produce. 

Silkworms  are  said  to  liave  been  originally  imported 
from  China.  I  have  lately  seen  ^edmens  of  the  best 
domestic  cocoons  now  being  reared  m  that  country,  and 
those  common  in  Europe  are  more  than  double  their 
size  and  weight  in  silk,  thus  clearly  proving  Uiat  the 
worm  has  either  degenerated  in  its  natural  country,  or 
that  European  skill  has  worked  the  vastly  improving 
change  In  its  nature  and  constitution ;  this  latter,  I 
think,  is  the  truth  the  main  difference  in  the  cocoon  is 
in  the  size,  the  shape  being  still  much  the  same.  I,  how- 
ever, allude  to  the  China  white  ooooon  only. 

In  Syria,  the  cocoons  are  in  size  and  quality  nearly 
equal  to  French,  and  as  ^eir  climate  is  not  far  different 
from  Bengal  in  our  dry  season,  I  see  no  good  reason  why 
we  should  not  be  able  to  produce  as  fine  cocoons.  A  long 
and  tedious  crossing  may  be  necessary  to  work  the  change, 
but  whatever  labour  is  required,  the  immense  improve- 
ment in  quality  and  produce  that  is  certain  to  result 
would  amply  compensate  for  both  labour  and  expense ; 
and  as  the  gain  would  be  a  public  good,  the  Qovem- 
ment  and  poblio  should  enoonrage  the  undertELking.  I 
am  willing  to  present  eggs  to  anv  one  di^KMed  to  fol- 
low my  st^,  and  the  more  diffused  the  experiments  tiie 
better  chance  of  success. 

I  am  not  satisfied  that  the  pesent  domestic  races  of 
stlkwoims  are  not  originally  wild,  and  fed  on  other  food 
ihanmulbernr;  the  forests  of  India  teem  with  various 
species  of  silkworms  feeding  on  all  sorts  of  leaves ;  acci- 
dent may  have  led  to  l^e  cfadce  of  mulberrv,  and  it 
certainly  is  the  best  suited  for  yielding  a  mellow  and 
easy  winding  silk. 

I  have  not  been  able  to  make  any  experiments  on  any 
wild  silkworms,  except  on  the  Bombffx  HuUmd,  but  I 
believe  it  poosilde  to  domesticate  a  great  many  of  the 
wild  species,  and,  by  changing  their  food,  to  make  them 
produce  a  silk  less  harsh  and  crude  than  they  now  do, 
and  cocoons  that  will  yield  their  thread  freely,  without 
the  aid  of  alkali  or  other  chemicals  just  as  tlie  domestic 
worm  does.  The  Sooi^t^  ZoolQgiaue  d'Aodimatation  are 
producing^  wonderAil  changes,  and  why  should  not  we  do 
the  same  in  silkworms.    I  see  no  reason  to  the  contrary. 

As  this  paper  may  fall  into  the  hands  of  practical 
people  in  Europe,  who  may  be  disposed  to  aid  a  good 
object,  I  will  subjoin  a  few  remarks  upon  tiie  mo&  of 
rearing  silkworms,  usually  practised  by  the  natives  in 
Bengal.  I  am  not  sure  if  their  defective  system  could 
be  remedied,  whether  the  }nnoduce  of  our  present  stock  of 
worms  could  not  be  vastly  improved,  so  as  to  render  the 
innortation  of  foreign  species  unnecessaiy.  These  remarks 
win  enaUe  my  readers  to  form  an  opinion  on  the  sub- 
ject, but  I  must  mention  that  the  natives  are  so  perti- 
naciously callous  of  improvements  if  they  involve  any 
labour  or  expense,  and  are  almost  as  immoveable  in  their 
prejudices  aa  the  pyramids,  that  unless  any  beneficial 
changes  can  be  effected  in  a  most  simple  and  inexpensive 
way,  I  have  little  hope  of  their  attempting  ana  perse- 
vering in  them. 

In  the  first  place  I  will  ^  and  describe  the  mulberry, 
and  mode  of  cultivating  it.  The  sort  chiefly  grown 
here  is  the  wild  black  species,  both  the  indented  and 
unindented  leaf,  planted  indiscriminately,  a  handfol  of 
cuttings  of  both  sorts  forming  one  bush ;  and  these 
bushes  in  rows,  about  a  foot  apart,  cover  laige  tracts  of 

rund.  The  natives  care  little  about  the  species,  nor 
they  consider  which  is  best  suited  for  the  worms; 
■offioe  it  to  say,  they  follow  the  customs  of  their  fore- 
fathers, and  that  satisfies  them ;  they,  however,  bestow 
much  labour  on  the  cultivation,  and  from  well  managed 
lands,  get  several  extraordinarily  large  crops  of  haf 
during  the  year;  it  is  cut  every  time  dose  to  the 
ground,  and  after  a  little  hoeing  it  brings  up  again 
most  rapidly.    The  leaves  are  cut  into  small  pieces  for 


the  very  young  worms,  but  after  that  stems  and  &U  are 
given  just  as  they  come^from  the  field.  As  far  as  I  can 
judge  of  the  mulberry'  it  is  quite  as  good  for  feeding 
worms  and  producing  sUk  as  the  large  tree  mulberr}'  of 
Europe.  Certainly,  the  French  and  Italian  woum  1 
fed  on  it  gave  cocoons  quite  as  good,  or  even  better,  than 
the  s^tecimens  that  accompanied  the  eggs.  MulboT)- 18 
very  expensive,  and  the  natives  are  prone  to  half  feed 
and  stint  their  worms  in  consequence,  to  the  great  iijjur>-, 
of  course,  of  the  cocoon.  It  is  sufiicient  to  them  if  they 
have  quantity ;  they  have  little  regard  for  goodness  of 
quality  in  any  thing. 

In  the  selection  of  e^gs,  there  is  a  great  choice  in 
India  as  to  the  period  for  mcubation ,  but  as  the  cocoopt  are 
alike  in  eveiy  district  nearly,  there  is  but  little  dioice  n 
to  quality.    In  one  part  or  other  of  Bengal  wonus  are 
spinning  nearly  every  day  in  the  year,  but  in  the  raiiu 
fewer  worms  are  rearod  from  the  lower  lands  than  at  aiiv 
other  period,  partlv  because  the  mulberry  is  frequently 
sulject  to  inundation,  and  partly  from  the  rice  crops  at 
this  season  demanding  more  attention.    At  this  piesent 
moment,  16th  September,  1856,  most  of  the  mulbeity  in 
Bengal,  and  very  many  of  the  filatures  also,  are  come 
feet  under  water.    The  inundation  begins  to  recede  in 
September,  and  by  the  end  of  October,  the  mulberry  u 
cut  and  thrown  away,  and  the  lands  in  a  forward  state 
of  cultivation.    Early  in  November  t^e  majority  of  the 
rearers  procure  the  cocoons,  from  which  they  get  the 
seed  for  the  November  bund,  the  lai^est  we  liave  in  the 
year.    Eggs  are  not  sold  here  as  in  Europe ;  seed  cocoodb 
are  sold  instead ;  the  rearers  pair  the  moths  and  manage 
them  as  they  like, — they  have  no  fixed  system.    When 
seed  cocoons  are  dear,  the  good  and  bad  are  all  equal  in 
their  estimation ;  they  never  sort  them ;  they  pay  high 
for  them,  and  cannot  afford  to  lose  any — such  u  their 
reasoning.     Bearing-houses  in  Bengal  are  of  mud  or 
mat  waUs,  and   straw  roof;   they  are  generally  vei}* 
small,  and,  notwithstanding  the  great  heat,  ha?e  no 
windows  or  ventilators,  or  any  other  means  of  lighting 
the  room,  except  a  single  fine  lattice-screened  door- 
way; they   are   alike  indifferent   to    light  or  tempe- 
rature, to  light  |»articularly,  and  they  have  some  reason 
for  this,  for  without  screens  of  lattice  net  work,  the 
flies  would  enter  and  destroy   every  woim  in  two  or 
three  days ;  even  now,  millions  are  destroyed  yearly  by 
the  flies  entering  the  room  at  feeding  time,  and  many  a 
batdi  of  apparently  good  cocoons  over  night  have  Iwen 
found  destroyed  in  the  morning  by  mamots  coming  out 
of  them  from  fly  blows  on  the  worms  before  spinning.  In 
cold  weather  I  have  known  fires  used  by  a  few  at  the 
doors  of  their  rearing-houses^  but  very  rarely,  and  the 
good  is  questionable  for  such  unventilated  buildings. 
The  fluctuations  of  temperature  in  Bengal  are  consider- 
able during  the  year,  and  even  in  the  24  hours  frequently 
as  much  as  20^  ;  no  attempt  is  made  to  equalise  it  in  the 
rearing-houses,  which  are  cranmied  with  worms  and  tieoes- 
sarily  close  and  offensive;  our  worms,  therefore^  passing 
through   all  these  disadvantages  at  onoe  prove  their 
hardy  nature.    From  worms  generally  indifferently  fed, 
and  reared  in  nuisses,  in  close,  unventilated,  and  unhealthy 
houses,  you  cannot  expect  the  best  cocoons,  but  from  the 
very  few  independent  and  most  careful  rearers,  we  do 
sometimes  get  very  fair  quality,  from  \5  lbs.  of  which, 
or  about  9,500  cocoons,  you  may  reel  1  lb,  of  veiy  good 
silk ;  but  every  batch  of  cocoons  varies  so  mudi  in 
quality  it  is  impossible  to  fix  an  average ;  the  rearers  az« 
genra^lly  very  poor  people,  and  the  larger  portion  of  them 
rarely  produce  over  100  lbs.  of  cocoons  each  bund ;  many 
even  less,  and  they  too  oilen  exceed  their  means  and 
stint  their  worms  in  accomplishing  this.  The  tendency  of 
the  larger  rearers  is  the  same  way ;  they  rarely  calculate 
their  means,  and  attempt  to  rear  a  lai^r  quantity  than 
they  have  either  space  or  food  for,  and  satiafy  theinselv«< 
with  quantity  rather  than  quality ;  baninff  these  few  ex- 
oeptions,  the  majority  of  silk  rearers  are  in  the  hands  of 
money  lenders,  who  charge  ftom  90  to  40  per  cent  for 
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the  aocommodaiion,  which  would  abiorb  all  the  pro- 
fits, if  instead  of  employing  their  families,  they  had  to 
hire  labour;  few  or  none  of  them,  as  you  may  suppose, 
reel  off  tiieir  own  cocoons,  and  as  they  have  no  means 
to  bear  the  loss,  should  any  arise  from  attempts  to  im- 
prove upon  the  present  system  of  rearing,  they  dp  not 
Rouble  themselyes  about  it,  and  if  we  (Europeans)  de- 
stine to  see  any  tmrarovement  in  the  cocoons,  we  must  be- 
stir ouFsdves  to  effect  it,  and  when  the  extra  profit  is 
palpable  to  the  natives,  they  will  doubtless  come  in  and 
reap  it.  With  cocoons,  such  as  we  now  have,  and  treated 
as  they  now  are,  we  cannot  reel  a  better  silk  than  I  have 

ruced,  my  best  having  already  reached  35s.  6d.  per 
I  have  seen  our  cocoons  reeled  at  a  first-rate  filature 
in  B^ranoe,  and  a  better  thread  was  not  obtained  there 
than  we  can  command  here.  Our  operatives  are  not  at 
all  inferior  in  ability,  but  they  are  not  half  so  tractable 
or  carefol,  and  in  this  is  our  greatest  misfortune,  and 
being  a  national  failing,  it  is  most  difficult  to  surmount; 
the  rich  native  reelers  encourage  it;  their  great  aim,  as  in 
all  other  things,  is  the  largest  quantity  for  the  smallest 
prioe;  they  have  no  renrd  or  estimation  for  quality,  and 
the  cocoons  from  which  I  get  barely  1  lb.  of  silk  they 
would  get  1  j^  at  least,  and  at  much  less  expense  for  reel- 
ing. There  are  so  few  Europeans  in  Calcutta  who  know 
any  thing  of  silk,  that  the  natives  find  no  difficulty  in 
adlingtMir  trash  at  profitable  prices,  and  are  consequently 
formidable  competitors  with  us  for  cocoons,  and  create 
opposition  from  the  operatives,  who  would  far  rather 
take  employment  where  theycan  reel  carelessly  than  come 
to  our  better  regulated  establishments,  where  strict  at- 
tention^ is  demanded  from  them ;  however,  we  cannot 
onnplain  of  the  native  filatures ;  if  manufacturers  at  home 
will  bupr  their  trash  at  profitable  prices  to  them,  they  are 
qnite  nght  in  attempting  no  improvements. 

The  general  treatment  of  cocoons  in  this  country  be- 
fore reeling  them  is  also  bad  in  the  extreme.  They  are 
iwully  sunned  till  they  are  as  dry  as  chips,  then  baked 
^  sunned  again,  the  gum  undergoing  baneful  changes ; 
the  colour  becomes  faded,  the  fibre  reduced  in  strength, 
elastidtv  destroyed,  and  the  worms  so  dried  up  as  to  mive 
no  weight  to  keep  down  the  cocoon  at  the  time  of  reel- 
ing, and  the  thread  consequently  comes  off  less  clean  than 
It  might;  and  as  to  sorting  the  oocomis  or  taking  off  the 
fiosB,  that  is  auite  neglected,  it  would  reduce  the  produce ; 
this  practice  has  been  handed  down  iVom  generation  to 
generation,  and  I  have  had  the  greatest  difficulty  in 
wring  it  in  the  Surdah  filatures,  and  other  Europeans 
I  fancy  have  found  the  same  difficulty  with  their  esta- 
bUshments.  Europeans  never  rear  cocoons  in  Bengal; 
this  department  is  entirely  confined  to  the  natives,  and 
ll^^tfe  obliged  to  purchase  them  through  middle*men. 
"""O  go  from  house  to  house  for  the  purpose. 


DISCUSSION. 

« 

The  Chairman  said  that  the  paper  Just  read  was  not 
ouly  valuable  in  itself,  firom  the  evidence  it  afforded  of  the 
capsdtv  of  that  great  country,  India,  to  produce  the  best 
i^w  silk,  when  scientific  and  careful  attention  was  ^ven 
toits culture,  but  there  were  circumstances  operatmg  at 
the  present  moment  which  invested  it  with  additional 
importance.  The  failm«,  to  a  large  extent,  during  the 
•^Jyear  or  two,  of  the  silk  crops  of  Italy  and  France, 
^d  the  impending  interruption  to  commercial  enterprise 
with  China,  rendered  the  discovery  or  application  of  any 
P'^^^^eana  by  which  silk  of  a  similar  qualitv  might  be  so 
improved  as  to  make  up  for  those  deficient  supplies,  a 
»natter  of  great  interest.  Since  the  introduction  of  com- 
PM*tive  free  trade  in  1846,  and  even  on  its  psjiial 
^^^ion  so  far  back  as  1826,  the  demand  for  silk 
g^wa  had  become  so  extensive,  both  abroad  and  at  home, 
«*tthe  ordinary  supplies  of  the  raw  material  had  hardly 
^r.  .Pftce  with  it.    Hence  efforts  had  been  made  in 


iiome  of  the  West  India  islands,  to  cultivate  its  growth, 
and  he  (the  chairman)  was  encouraged  to  hope,  from 
private  sources  of  information,  that  they  would  not  be 
wholly  unsuccessful.     Indeed,   there  seemed   to  be  a 
prospect  of  other  important  manufactures  receiving  some 
of  their  raw  materials  from  these  colonies,  as  flax,  &c. 
He  had  observed  that  day,  that  amongst  the  subjects  for 
discussion  during  this  session  in  the  House  of  Commons 
there  was  a  notice  of  a  motion  having  special  reference  to 
this  subject.    An  industry  which  involved  probably  not 
less  tlum  fifty  millions  in  factories,  mills,  and  plant 
generally — ^from    six  to    eight   millions   aimually   in 
material  and  labour,  and  which  gave  employment  to 
more  than  a  million  persons,  deserved  every  encourage- 
ment.   The  statistics  on  these  points  had  never  yet,  to 
his  knowledge,  been    supplied,  and    these  statements 
could  only  therefore  be  taken  approximately.      The 
chairman  concluded  by  inviting  discussion  on  the  paper. 
Mr.  Fbancis  Bennooh  rose  and  said — In  the  iirst  phoe 
he  thought  the  Council  had  exercised  a  wise  discretion  in 
bringingforward  this  paper  on  thepreeentoocasion;  because, 
probably,  no  subject  could  have  been  introduced,  whidi  in 
itself  possessed  inherently  so  de^  an  intei'est  to  the  com- 
mercial world  at  the  present  juncture  as  that  of  the  cul- 
tivation of  silk.     When  they  remembered  the  large 
trade  that  was  conducted  in  this  article*- when  they  knew, 
as  had  been  stated  by  the  chairman,  the  large  number  of 
people  ,who  were  dependent  for  a  livelihood  upon  its 
vanous  processes  of  manufacture  in  this  country,  they 
could  not  £ail  to  see  its  importance.     He  found  from  the 
number  of  bales  of  silk  introduced  into  this  coimtry  last 
year,  that  the  value  of  the  raw  material  from  all  parts 
could  not  have  been  less  than  eight  millions  sterling. 
Eight  millions  of  money  for  the  raw  material  was  a  very 
large  sura,  and  the  cost  of  the  labour  added  to  that  would 
show  the  enormous  interests  involved.    They  had  heard 
how  Mr.  Bashford  had  cultivated  the  silkworm  and  en- 
deavoured to  improve  it.    He  had,  unfortunately,  to  a 
large  extent,  as  be  had  acknowledged,  failed  in  his  en- 
deavours ;  nevertheless,  he  (Mr.  Bennoch)  had  no  doubt 
whatever,  that  the  facts  brought  forwuu  in  this  paper 
would  probably  incite  naturalists  to  devote  their  attention 
to  the  subject,  and  thus  lead  to  the  introduction  of  a  new 
variety  of  worm,  and  a  superior  quality  of  East  Indian 
silk.    It  was  somewhat  singular,  nevertheless,  that  al- 
though private  enterprise  had  been  most  active  in  our 
Indian  empire  during  the  last  20  years,  the  production  of 
silk  and  the  imports  of  silk  into  this  country  fixsm 
that  part  of  the   British   possessions,  instead   of  in- 
creasing had  actually  diminished,  and  were  less  than 
they  were  six-and-twenty  years  ago.    In  the  year  1880 
the  quantity  of  Bengal  silk  introduced  into  this  country 
was  8726  bales ;  he  found  also  that  the  quantity  had 
gone  on,  sometimes  diminishing,  sometimes  increasing, 
until  from  1830  to  1887  the  quantity  .had  gone  back  to 
what  it  was  in  1880;  there  was,  during  that  period, 
considerable  variation  in  the  quantity  of  silk  imported 
from  India.    In  1844,  twelve  years  ago,  we  imported 
the  large  number  of  11,000  bales,  whilst  in  1848  we  im- 
ported only  4924  bales ;  but  the  quantity  of  silk  received 
from  Bengal  during  the  last  year  was  18,839  bales,  while 
in  the  year  before,  in  1855,  it  was  only  8228  bales,  or 
less  than  it  was  in  1890.    This  was  not  particularly  en- 
couraging; and  it  was  clear  that  there  was  not  that 
increase  in  the  ctdtivation  of  silk  in  the  E2ast  Indies 
which  there  ought  to  have  been,  considering  the  con- 
ti nually  increasing  demand  throughout  all  £aro]K' .    But 
it  was  consolatory  to  find  tliat  the  inhabitants  of  the 
Celestial  Empire,  who  regarded  the  people  of  European 
nations  as  utter  barbarians,  were  fortunately  able  to 
supply  the  wants  of  this  country,  although  we,  with  our 
various  dependencies,  had  done  but  little  towards  in- 
creasing the  supply.    He  found  that  in  1830  the  qtuintity 
of  China  silk  imported  into  this  country  was  omy  4842 
bales,  or  very  little  more  than  half  the  quantitv  imported 


Bnti  »r^  •  laence  enuna  naa  oeeu  maae  in    Dales,  or  very  little  more  tban  nait  tne  quantitv  imported 

«nuau  Gmana,  partioularly  ia  Demeran,  and  also  in  |  ttom  India,  whilst  last  year  the  quantity  of  silk  imported 
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from  China  w^n  58,551  bales.  He  had  prepared  a  table* 
shewing  the  amount  of  imports  of  silk,  all  the  details  of 
which,  however,  he  would  not  trouble  them  with  now. 
It  presented  fact«  which  he  thought  would  startle  even 
the  author  of  this  paper.  They  found  that  although 
they  had  not  materially  increased  the  quantity  of  suk 
from  Bengal,  yet  that  the  quantity  from  almost  ever}* 
other  silk-producing  country  had  very  considerably  in- 
creased. IiVom  Persia,  455  bales  were  imported  in  1830, 
and  the  quantity  since  that  time  had  varied  in  propor- 
tion to  the  probabilities  of  profit  upon  the  importation  of 
that  article  into  the  European  marketa ;  but  the  average 
importation  of  Persian  silk  since  18S6  had  risen  some- 
where between  2000  and  2500  bales  per  annum.  From 
Broussa  the  quantity  of  silk  had  been  small  until 
within  the  last  4  or  5  years,  and  here  was  a  point  to 
which  some  attention  ought  to  be  devoted.  Up  to 
within  the  last  four  or  five  years  the  Broussa  silk  ranked 
in  the  market  as  equal  to  the  best  Bengal  samples,  but 
not  equal  to  the  China ;  buir  the  Greeks,  who  sometimes 
seemcMl  to  teach  us  commercial  lessons,  had  taken  an 
opportunity  of  testing  the  quality  of  the  Broussa  fibre ; 
and  having  applied  the  known  improvements  to  the 
reeling  of  the  silk,  had  brought  a  quality  into  the 
market  which  nmked  second  only  to  the  Italian.  They 
had  imported  the  cocoons  from  the  country  where  they 
were  produced,  and  had  them  reeled  in  Italy,  or  else  had 
transferred  tram  Italy  the  machinery  for  reeling  the 
cocoons ;  and  the  result  had  been,  that  they  had  pro- 
duced an  article  which  competed  successfully  with  the 
Italian  Qualities.  Although  they  had  a  return  of  only 
the  small  quantity  of  143  bales  of  Broussa  silk  imported, 
there  was  no  doubt  that  a  large  quantity  of  silk  had 
been  introduced  under  another  name,  which  had  ranked 
as  Italian  silk.  No  doubt  the  same  principle  applied  In 
Bengal,  as  suggested  by  Mr.  Bashford,  would  in  the 
course  of  time,  give  us  from  our  own  i^ossessions,  a  qua- 
lity of  silk  that  woidd  compete  successfully  with  any  of 
the  samples  introduced  into  the  European  markets ;  and 
the  fhct  became  doubly  interesting  in  connection  with 
the  large  falling  of!  tliat  had  lately  taken  ^lace  in 
tlie  supply  of  silk  in  Europe.    It  had  been  calculated. 


*  IMPORTS  OF  SILK. 

China 

Bengal 

Penlan 

Bronam 

Italian 

flW  -^A^* 

V\^A.^. 

Bales. 

Boleii. 

Bales. 

Bales. 

Bales. 

Total. 

Date. 

4,842 

8,726 

455 

2,384 

6,334 

22,741 

18iW 

5,053 

7.475 

1,569 

1,703 

6,564 

22,364 

1831 

8,337 

6,556 

729 

1,338 

4,605 

21,565 

1832 

5,884 

5,169 

729 

1,737 

6,260 

19,779 

1833 

9,531 

6,256 

2,120 

1,;382 

3,533 

22,822 

1834 

7,858 

6,909 

2,128 

2,703 

5,665 

25,263 

1835 

13,085 

8,099 

2,016 

3,172 

5,791 

32,113 

1836 

18,429 

8,752 

2,330 

915 

3,232 

;i3,658 

1837 

0,473 

7,906 

998 

2,470 

5.221 

23,008 

1838 

3,708 

9,ij45 

2,550 

2,162 

5,656 

23,621 

1839 

3,162 

7,409 

2,642 

3,179 

7,117 

23,509 

1840 

3,727 

6,744 

2,981 

2.653 

5,199 

22.204 

1841 

1,951 

8,866 

1 ,306 

3.598 

7,612 

23,33.*J 

1842 

2,r,61 

8,086 

1.700 

2,761 

6,710 

21,908 

1843 

3,782 

11,505 

3.303 

3,027 

6,166 

27,783 

1844 

11,358 

12,031 

198 

2,071 

5,703 

31,301 

1845 

20,270 

8,8iJ5 

2,210 

1,509 

4,182 

37,00<i 

18^10 

22,379 

7,292 

825 

1,228 

3.740 

35,404 

1847 

23,092 

4,924 

1  ,;i89 

1,439 

7,439 

38,883 

1848 

21,422 

10,090 

1.085 

1,162 

5,830 

39,589 

1849 

21,()0« 

10,295 

4,259 

2,339    3,712 

41,613 

1850 

23,109 

3,811 

3,020 

1,123 

3,20t) 

39,263 

ia>l 

28,704 

11,684 

3,032 

1,503 

2,717 

47,640 

1852 

35,563 

9,026 

5,824 

630 

4,600 

55,043 

1853 

60,319 

9,345 

1,678 

151 

4,306 

75,802 

1854 

52,210 

8,228 

1,530 

2r>o 

2,875 

65,093 

1855 

58,551 

13,839 

1,858 

143 

2,784 

77,175 

- 
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that  during  the  last  year  they  had  not  received  from 
Italy  and  France,  taken  together,  more  than  half  an 
average  crop  of  silk,  if  so  much — some  had  put  it  only 
at  one-third — so  that  the  demand  for  the  finer  qualities 
of  silk  for  continental  use  was  beyond  the  produce ;  and 
the  French  manufacturers  who  excelled  in  their  nlk 
fabrics,  had  discovered  at  last  that  there  was  somethinf 
in  the  character  and  quality  of  the  China  silks  imported 
into  this  country,  and  also  in  Bengal  silks,  which  might 
tend  to  keep  up  the  suu>ly  which  unfortunately  amongst 
themselves,  had  diminished  so  greatly.  Nay,  more,  he  be- 
lieved by  attention  to  ^e  manner  of  getting  up  the  silki 
it  was  probable  that  the  (^ualitv  imported  womd  be  so  good 
as  to  diminish  the  dispanty  which  nad  hitherto  existed  be- 
tween Italian  and  French  silks  and  those  from  Bragal  and 
China.  There  was  also  another  fact  in  connection  with  the 
falling  off  in  the  sumdy  of  silks  in  the  European  markets, 
the  causes  of  which  had  been  very  frequency  dLseooed. 
A  well-wrttten  article — a  condensation  of  almost  all  that 
is  known  upon  this  subject,  appeared  some  six  weeks  a^ 
in  one  of  tne  metropolitan  newspapers,  which  he  thought 
in  part  solved  the  problem^  It  was  a  curious  factf—but 
not  curious  in  reality, — that  the  silkworm  would  follow 
the  ordinar}'  laws  of  nature;  over-indulgenoe,  over- 
feeding, did  not  always  produce  the  healthiest  frame  and 
constitution.  A  man  who  ate  and  drank  to  excess,  pro- 
bably would  not  be  so  strong  or  so  liealthy  a  man  as  one 
who  ate  and  drank  moderately;  and  who  took  abundant 
exercise.  This  principle  had  been  found  to  apply  to  the 
cultivation  of  the  silkworm.  When  the  creature  de^ 
pended  for  its  food  upon  the  hardy  mulberry  plant  of 
Italy  it  produced  a  good  quality  of  sUk,  far  superior  to 
what  is  now  produced.  At  the  time  to  which  he  was 
referring,  one  ounce  of  eggs  properly  cultivated  and  fbd 
in  the  usual  mamier  by  the  peasants,  jvoduced  140  pounds 
of  silk,  but  ultimately  those  connected  with  the  culture 
of  the  silkworm  became  divided  into  two  daases ;  one 
class  being  the  growers  of  the  mulbeny  leaf,  and  the  other 
class  the  breeders  of  the  silkworm.  It  became  import- 
ant to  the  mulbenv  grower,  to  produce  as  manv  leaves 
as  he  could  to  sell  to  the  breeders  of  the  si&wonn. 
They  therefore  transplanted  the  hardy  mountain  mul- 
beny* plant  into  the  plains,  and,  by  richly  manuripgi 
produced  an  immense  quantity  of  leaves;  but  whilst 
they  increased  the  crop  of  mulberry  leaves,  they  did  not 
increase  the  crop  of  silk ;  there  was  a  large  quantity  of 
matter,  without  a  proportionate  increase  of  fibre.  The 
result  was,  instead  of  one  ounce  of  eggs  producing  140 
lbs.  of  silk,  the  produce  gradually  dimiiiished  to  100  lbs., 
80  lbs.,  50  lbs.,  and  30  lbs.,  and  last  year  the  avenge 
from  one  ounce  of  eggs  was  only  14  Ibn.,  instead  of  140 
lbs.  within  the  last  fiVe-and-twenty  years.  Here  then 
was  a  fact  which  demanded  attention,  because,  not  only 
was  the  miantity  of  the  silk  diminished,  but  the  quality 
greatly  deteriorated.  As  ^'ere  the  leaves  so  must  the 
silk  be.  The  coarse  and  bloated  leaves  compelled  the 
worms  to  produce  a  coarse,  irreguhlr,  and  unhealthy  fibre. 
Those  were  a  few  facts  which  he  thought  worth  dwelling 
upon  in  a  meeting  like  this,  because  they  found  both  the  qua- 
lity and  the  quantity  of  the  silk  diminished .  The  fact  wa«, 
the  growers  of  the  leaves  and  the  breeders  of  the  worms, 
instead  of  having  one  common  interest  together,  had  a 
divided  interest,  and  unfortunately  the  grower  of  the 
leaves — the  agriculturist — had  become  the  dictator  to 
those  who  bred  the  worms.  The  article  to  which  he 
before  alluded  entered  upon  the  subject  in  a  tmly  philo- 
sophical manner,  and  would  form  a  useful  aocompanmient 
to  the  highlv  practical  and  valuable  contribution  of  Hr. 
i^shford.  i'he  fact  that  as  a  nation  we  are  scarcely 
doing  anything  with  regard  to  the  cultivation  of  silk  in 
India,  and  the  knowl^gc  that  the  yield  of  silk  w«« 
diminished  in  coiise(|uence  of  a  grasping  policy,  based  on 
cupidity,  all  these  thin^  would  probably  suggest  to  the 
mind  of  some  enterpismg  man  the  advantages  he  woold 
derive  fVom  introducing  into  oar  Indian  empire  an 
entirely  new  and  improved  system  witi^  tegwi  to  ^ 


JOUBNAL  OF  THE  SOCIETY  OP  ARTS,  Pbbeuabt  6,  1857. 


179 


production  of  dlk.    Although  they  could  not  bat  con> 
gntulate  themBelvea  tipon  receiving  so  valuable  a  con- 
tribution to  the  information  which  they  were  in  the  habit 
of  anQoally  receiving  in  this  Society  in  the  paper  com- 
monicated  by  Mr.  Bashford,  yet  he  (Mr.  Bennooh)  thought 
there  were  some  points  connected  with  this  subject  which 
it  would  be  well  to  explain,  and  probably  Mr.  Bashford 
might  be  induced,  on  a  future  occasion,  to  supply  further 
details  with  which  they  were  at  present  unacquainted. 
The  author  of  the  paper  had  given  some  numbers  and 
weights^  but  these  were  difficult  to  deal  with.    Had 
he  told  them  the  number  of  pounds  of  cocoons  thati> 
took  to  produce  a  pound  of  siNw,  they  would  then  have  had 
a  basis  of  calculation  by  which  they  could  have  compared 
his  ]dan  with  others,  and  the  results  as  compared  with 
those  in  Italy  and  France.      The  quantity  of  cocoons  to 
produce  one  poiond  of  silk  was  found  to  vary,  according 
to  locality,  from  4}  to  5  lbs.  of  cocoons  to  the  pound  of 
^k  in  that  condition  tobe  fit  for  thehandsof  the  throwster, 
which  was  the  preliminary  process  prior  to  its  being  put 
into  the  hands  of  the  manufacturer  for  weaving  into  the 
various  fabrics.    Another  point  was  the  great  difficulty 
the  author  of  the  iMmer  had  met  with  in  the  ignorance, 
prejudice,  and  stupidity  of  the  natives.  Instead  of  doing 
ail  they  could  to  ^issisthim  in  his  endeavours  to  improve 
the  quality  of  the  silk  in  India,  they  were  satisfied  with 
the  coarsest  products  fto  long  as  they  obtained  a  profit. 
It  was  difficult  to  upset  their  old  plans ;  therefore  it  was 
important  that  the  East  Indian  Government,  or  anassoda- 
tioo  of  individtials,  should  initiate  a  movement  for  the 
improvement  of  the  silk  cultivation  in  that  important 
part  of  our  poesessions,  and  do  for  the  silk  trade  of  this 
ooontiy  what  the  Manchester  manufactures  had  done 
with  regard  to  cotton,  namely,  when  they  found  the 
supplies  falling  off  in  one  quarter,  to  try  to  disoover  other 
ana  fresh  sources  of  supply  of  the  raw  material  which 
formed  the  bads  of  their  great  staple  manufacture,  inde- 
pendently of  all  foreign  ones.    The  world  itself  was  the 
great  field  of  commercial  operation.     One  country,  from 
natural  circumstances  or  resources,  would  produce  a  better 
commodity  than  another  country,  whilst  on  the  other 
hand  this  country  would  produce  articles  better  and 
cheaper  than  other  cotmtries,  thus  creating  a  free  inter- 
change of  commodities.      If  they  discovered  that  the 
^ppfy  of  silk  was  diminishing,  it  behoved  them  to  look 
a-head  for  fresh  sources  of  supply,  so  that  they  might  not 
have  their  mills  standing  still  and  their  operatives  unim- 
ployed  and  starving  for  want  of  material.      Such  being 
the  case,  he  thought  the  large  manufacturen  ought  to 
ajHociate  themselves  together  for  that  great  purpose.    If 
it  were  not  for  an  unhealthy  principle  of  oompetitioiv— 
&»ociation    for    such   a    purpose    would    bring   about 
the  most  beneficial  results.    It  was  too  much  the  object 
in  business  to  grow  rich  as  fast  as  they  could ;  it  was  an 
amiable  weakness,  no  doubt;  but,  nevertheless,  there 
were  some  principles  of  national  honour  which  ought  to 
rise  superior  to  our  individual  intere^;  and  if  they 
coDld,  b^  a  combination  such  as  he  had  suggested,  carry 
o^i  the  imfiortant  objects  in  view,  he  knew  of  no  ques- 
tion that  demanded  their  attention  so  much  as  the 
proper  cultivation  of  the  silkworm,  and  the  production  of 
a  better  supply  of  that  valuable  material.  Arising  out  of 
the  great  diminution  of  the  supplies  from  other  quarters, 
was  no  doubt  the  increase  of  the  supply  received  from 
the  Chinese.     It  was  certain  that  but  for  the  energy  and 
industry  of  these  people  there  would  not  be  a  supply  of 
silk  enough  for  half  the  manufacturers  of  England.   The 
supply  had  been  rapid,  and  had  come  at  the  very  mo- 
ment when  it  was  most  wanted ;  so  recently  as  1851  the 
^inantity  of  silk  introduced  into  this  country  fh>m  China 
was  only  23,000  bales,  whereas  they  found  in  1863  it 
w:i8  3o.b00  bales;    in  1854,  60,000  bales;  in   I800  it 
was  02,000    bales:  and  in  I806  it  was  58,000  bales. 
Where  would  the  silk  manufacturers  of  England  have 
t^een  but  for  the  eneigy,  industry,  and  perseverance  of 
^  Ohiiien  people,  whom  they  were  accustomed  to  look 


upon  with  a  sort  of  contempt.  In  oonclusioD,  he  begged 
to  express  his  acknowledgments  to  Mr.  Bashford  for  the 
information  he  had  communicated,  with  a  hope  that 
further  details  would  be  afiiorded  at  a  future  opportunity. 
Mr.  Leckie  (of  the  firm  of  Durant  and  Co.)  said, 
having  heard  the  paper  of  Mr.  Bashford  he  could  endorse 
most  of  the  statements  contained  in  it.  He  had  known 
the  author  for  many  years,  and  for  the  last  five  or  six 
years  the  whole,  or  nearly  the  whole,  of  his  produce 
of  silk  had  passed  through  his  (Mr.  Leckie's) 
hands ;  and  he  could  say  that  during  that  period  it  had 
been  an  improving  production.  During  the  lifetime  of 
Mr.  Watson  that  gentleman  went  to  great  expense  in 
making  experiments  with  a  view  to  improve  the  quality 
of  silk  produced  in  India.  He  took  out  with  him  work- 
men from  France  and  Italy,  and  also  the  most  improved 
machinery  for  reeling.  He  erected  a  steam  factory,  and 
spent  a  fortune  in  trying  to  improve  the  system  of 
reeling,  but  hejbund,  as  Mr.  Bashford  had  observed,  the 


natives  so  obstinate  and  prejudiced  that  he  was  com- 

I  it  up. 
great  causes  of  the  non-improvement  of  the  silk  pro- 


pelled to  give  it  up.    £Ee 


preludi 
looked 


upon  this  as  one  of  the 


auction  of  India.  Added  to  this  was  the  unhealthy 
character  of  the  dimate  in  the  low  luids  to  European 
constitutions,  which  compelled  most  of  the  reelera  to 
return  to  their  own  country  for  the  sake  of  their  health. 
With  reference  to  the  production  of  silk  in  India  he 
thought  the  figures  of  Mr.  Bennoch  did  not  exactly  repre- 
sent the  actual  state  of  the  case.  With  regard  to  tiie  year 
1848,  which  was  referred  to  as  being  one  in  which  the 
importations  of  silk  were  very  small,  it  was  to  be  borne 
in  mind  that  that  was  the  season  of  the  French  revolu- 
tion,  during  which  the  great  silk  magazines  were  shut 
up.  He  might  remark  that  at  the  time  when  French 
oi^ganzine  was  fetching  46s.  per  pound,  China  silk  was 
scarcely  saleable  at  from  18s.  6d.  to  20b.  Bengal  silk 
was  then  worth  from  5s.  6d.  to  6s.  per  pound  only,  but 
it  now  found  buyen  at  from  16b.  to  15s.  6d.  In  1848 
the  first  of  the  November  bund  of  Bengal  silk  sold  at 
128.  9d.  to  las.  That  silk,  if  they  had  it  now,  would  be 
worth  858.  The  low  price  which  Bengal  silk  formerly 
produced  in  the  Eimypean  market  might  be  placed 
amongst  the  reasons  for  the  small  importation  of  that 
article.  Another  fact  was,  that  a  great  portion  of  the 
silk  produced  in  India  was  used  in  furies  there,  and  this 
was  found  to  pay  the  producers  better  than  exporting  it 
at  88.  or  9s.  per  pound.  A  great  quantity  of  the  silk 
was  manufactured  into  corahs  and  sashes  for  the  ladies, 
and  it  was  rarely  that  even  the  poorest  of  the  natives  had 
not  some  article  of  silk  upon  them ;  besides  which  they 
supplied  the  Arabs  of  the  Persian  Gulf  and  the  Straits. 
With  regard  to  the  statement  that  Mr.  Bashford'S  silks 
realised  many  shillings  per  pound  more  than  other 
samples  from  the  same  district,  he  (Mr.  Leckie)  must 
take  exception  to  it.  At 'the  most  he  (Mr.  Leckie) 
could  make  it  only  many  pence  more.  For  example,  his 
best  samples  were  worth  only  about  Is.  6d.  per  pound 
more  than  the  other  descriptions,  although  Mr.  Bash- 
ford's  was |»ar  excellence  the  silk  of  Bengal.  One  of  the 
reasons,  he  thought,  for  the  smaller  importations  of 
1848  was,  that  the  China  silk  was  more  easily  worked 
than  most  other  descriptions,  and  for  that  reason  was 
preferred  by  the  manufacturers  over  the  silk  of  India. 
With  regard  to  the  productions  of  Broussa,  he  thought 
Mr.  Bennoch  was  in  erroi  in  awarding  the  meed  of  prait^e 
he  had  done  to  the  Greeks.  He  Mieved  only  two 
filatures  were  owned  by  the  Greeks  there,  who  exported 
their  cocoons  to  Marseilles  and  Trieste,  which  were  after- 
>vards  very  much  used  in  the  manufacture  of  lace  at 
Nottingham.  The  filatures  of  which  he  moke  were 
termed  Broueea  d  VHalienne^  and  i)erhaps  few  people 
could  tell  the  difiercnce.  The  Greeks  did  not  originate 
the  improved  system  of  reeling,  but  a  certain  pasha,  in 
1851.  The  Greeks,  generally  speaking,  were  a  people 
fonder  of  trafficking  than  of  manufkctnring — ^they  Hked 
to  **  buy  and  sell  luid  get  gain."    They  were  exceUeot 
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mehshantfl,  and  we  were  very  much  indebted  to  them. 
With  r^;ard  to  improiring  the  silk  cultivation  of  India, 
he  bdieved  it  to  bemorauy  impossible  whilst  the  natives 
remained  so  obstinate  and  so  wedded  to  their  old  prejn- 
dices.  They  could  not  get  them  to  reel  the  silk  regu- 
larly; sometimes  they  commenced  with  from  six  to 
twelve  or  fifteen  cocoons  going,  then  a  number  of  ends 
would  become  broken — ^the  winding  still  kept  on,  and 
again  the  bvoken  ends  were  taken  up,  and  altogether  the 
reel  produced  was  of  a  most  irregular  character — a  state 
of  things  which  could  not  be  obviated  except  by  a  system 
of  supervision,  to  which  they  were  at  present  obstinately 
averse. 

"Mi,  John  Chadwick  having  been  called  on  by  the 
Chairman,  said  that  he  knew  nothing  of  the  culture  of 
silk  in  India,  but  had  listened  with  interest  to  the  jAper 
which  had  been  read.  He  said  that  if  the  inferiority  in 
the  reeling  of  India  could  not  be  overcome,  in  consequence 
of  the  indolence  of  the  natives,  there  was  no  reason  wh^ 
the  cocoons  should  not  be  imported  and  reeled  both  in  this 
country  and  on  the  continent;  for  though  we  cannot 
give  a  nerve  to  the  thread  which  nature  has  denied  it, 
we  can  reel  an  even  regulai'  thread  instead  of  an  uneven 
and  foul  one ;  but  it  was,  perhaps,  of  Ynore  importance 
to  import  the  cocoons  of  China,  Mcause  they  would  make 
a  silk  equal  in  fineness,  in  nerve,  and  in  all  other  fea- 
tures, to  any  silk  produced.  He  had  himself  imported 
cocoons  from  China,  part  of  which  had  been  reeled  in 
Manchester  and  part  in  France,  and  in  both  cases  or- 
ganzine,  equal  to  that  of  French  growth,  had  been 
produced.  Hti  thought  there  was  no  reason  whatever 
why,  in  the  course  of  time,  this  country  should  not  reel 
the  silk  for  its  own  manufactures,  and  thus  obtain  the 
size  of  thread  best  adapted  for  its  requirements.  In 
allusion  to  a  remark  made  by  the  Chairman,  he  said 
that  the  policy  of  free-trade  had  not  yet  been  applied  to 
the  silk  manufacture  of  this  country.  Sir  Robert  Peel, 
in  1846,  removed  the  duty  from  foreign  thrown  silk, 
but  retained  the  highest  amount  of  duty  that  could 
practically  be  enforced  on  foreign  manufacture  goods, 
and  this  protection  (as  it  was  falsely  called)  was  still 
retained,  though  the  odium  now  rested  with  the  Govern- 
ment for  not  removing  it,  and  not  with  the  manufac- 
turen,  many  of  whom  had  prayed  for  its  removal. 

Mr.  O.  F.  Wilson,  F.R.S.,  remarked  that  Mr.  Ben- 
nock  had  drawn  attention  to  the  degeneracy  of  the  ciQ- 
tivation  of  the  mulbeny  leaf.  About  a  year  ago,  in  the 
Society's  Journal,  (if  he  recollected  rightly,^  there  was  a 
notice  of  some  experiments,  in  which  tb«  leaves  of  Uie 
castor-oil  plant  were  substituted  for  those  of  the  mul- 
berry. He  would  ask,  whether  any  further  reports  had 
been  made  upon  that  subject  ? 

The  Secbetary  stated  that  the  experiments  with  the 
leaves  of  the  castor-oil  plant  had  not  been  tried  with  the 
ordinary  silkworm,  but  with  the  Bombyz  cyntkia,  a 
totally  different  species  of  worm.  More  experiments 
were  tried  by  Col.  Sir  Wm.  lieid,  in  Malta,  and  had 
completely  failed. 

'S£r,  Leckie. — It  is  a  worm  grown  in  Assam  and  the 
hill  country. 

Mr.  £.  C.  TuFNELL  stated  that  the  exiierimeuts  had 
completely  failed  in  Malta,  in  ihe  second  crop,  but  had 
been  attended  with  some  success  in  Demerara. 

Mr.  J.  Vavasseur  said,  though  Mr.  Bashford's  ex- 
periments to  improve  the  silk- worm  of  Bengal  liad 
failed,  his  efforts  to  improve  the  reeling  of  their  produce 
had  been  eminently  successful.  The  superiority  of  his 
own  and  oilier  European  filatures  over  native-reeled  silk 
proved  the  possibility,  by  the  introduction  of  European 
capital  and  management,  of  improving  the  whole  of  the 
silk  produce  of  Bengal.  The  fact  that  the  native  growers 
were  able  to  give  from  SO  to  40  per  cent,  for  the  use  of 
monejy,  proved  that  there  was  plenty  of  scope  for  profit- 
able investment.  It  must  be  borne  in  luind  that  the 
superiority  in  the  European  filatures  of  Bengal  was  the 
result  of  care  in  the  reeling  only^  not  of  any  improve- 


ment in  the  rearing  of  the  worms.    Mr.  Bashfoid  aud 
they  were  half  starved,  were  kept  in  dark,  close,  unven- 
tilated  huts,  and  that  no  care  was  used  in  selecting  the 
best  cocoons  for  seed.    This  neglect  of  all  the  conditaons 
of  the  silk  worm's  health  resulted  in  just  what  might  be 
expected,  a  very  wretched  thread.    To  produce  a  good 
thread  for  the  manufacturer's  use,  it  was  indispensable 
that  due  care  should  be  taken  in  respect  to— 1.  The 
rearing  of  the  worms ;  2.  The  reeling  of  the  gogo(mi>  ; 
3.  The  throwing.    As  to  this  last  point,  there  was  not 
much  room  for  improvement;  he  (Mr.  Vavasseur)  would 
therefore  say  notning  about  that,  but  in  Asiatic  oik 
there  was  much  to  be  done,  both  as  rerauded  the  rearing 
the  worms  and  reeling  the  cocoons.    By  Mr.  Bashford's 
persevering  care  in  reeling  he  had  improved  his  silk  till 
it  had  reached  the  highest  rank  among  Bengals,  bnt  his 
improvements  were  brought  to  a  stop,  because  the  cocoon 
itself  was  not  improved,  the  natives  not  taking  the  neces- 
sary care  in  rearing  the  silk  worm.    In  China  this  posi- 
tion was  reversed,  the  worm  was  very  gjood,  andwas 
evidently  reared  with  judgment  and  attention,  so  thai  a 
superior  cocoon  was  produced,  but  the  best  residt  was  not 
obtained,  because  the  silk  was  carelessly  reeled,  for  at 
present  Europeans,  not  being  allowed  to  live  in  the  inte- 
rior, could  not  improve  the  reeling.    There  was  no  soffi- 
cient  motive  to  induce  the  natives,  in  Bengal  and  China, 
to  improve  either  the  rearing  of  the  worms  or  the  red- 
ing, for  all  their  silk  was  so  eagerly  bought  at  high  prices, 
that  it  could  not  be  expected  that  they  would  put  them- 
selves to  any  trouble  to  improve  an  article  which  in  iU 
present  condition  was  so  profitable.    This  state  of  the 
market  was  brought  about  by  the  failure  of  the  European 
crop  of  1866,  but  should  the  next  few  veare  prodnoe 
the  average  yield  in  Europe,  the  former  relative  pontion 
of  Asiatic  and  European  silk  would  not  be  maintained, 
and  for  this  reason, — ^before  the  failure  of  the  crop  in 
1856,  Asiatic  silk  was  comparatively  little  known  or 
used  on  the  continent,  but  it  had  now  been  forced  into  use 
there  to  a  great  extent.    If,  therefore,  the  Eun^ean 
crop  in  future  years  returned  to  its  axmual  yield,  Asiatic 
silk  would  stiU  be  favoured  with  a  large  consumption 
on  the  continent,  and  as  a  consequence  its  average  range 
of  price  would  be  higher  than  before  1856,  and  European 
silk  would  be  relatively  depressed.    If  this  view  were 
correct,  though  the  present  state  of  the  market  mi^hi  be 
considered  exceptional,  there  was  every  probability  of 
Asiatic  silk  commanding  better  jnioes  than  formerlv, 
without  any  improvement  in  the  article  iteelf .    On  thu, 
therefore,  he  (Mr.  Vavasseur |  based  the  conclusion  that 
there  would  be  no  motive  to  induce  the  Chinese  or  Ben- 
galese  to  make  any  alteration  in  their  silk  culture.  Bat 
though  the  state  of  the  market  did  not  afford  a  probabi- 
lity of  any  improvement  being  made  by  the  natives 
themselves,  it  offered  additional  inducements  for  Euro- 
pean enterprise  and  capital.    What  Mr.  Bashford  had 
done  for  his  own  filature  might  be  done  by  others,  verv 
much  to  their  own  profit.     The  prospects  of  the  silk 
market  offer^  the  highest  inducement  for  Europeau  en- 
terprise to  commence  and*  to  extend  the  field  of  silk 
culture  in  countries  favourable  for  its  growth.    They 
might  be  broadly  described  as  contained  in  a  zone  e](- 
tending  from  about  2oo  to  4d^  north  latitude.    Persia, 
Syria,  Asia  Minor,  Greece,  Turkey,  and  Spain  were  all 
favowable  for  the  growth  of  silk.    But  it  was  hopelep 
to  expect  the  liighest  results  from  the  ^powth  of  silk  in 
eastern  countries  without  European  capital  and  manage- 
ment. 

Mr.  Lykll  said,  two  years  ago  he  received  a  lettei 
from  Dr.  Sutherland,  from  Port  Natal,  with  a  specimen  oi 
silk  ctdtivated  there,  accompanied  by  a  statem^it  that 
the  mtdberry  tree  in  that  climate  was  in  full  leaf  nearly 
all  the  year  round.  The  country  was  diy,  and  in  all  re- 
spects adapted  for  the  successful  cultivation  of  the  silk- 
worm. Dr.  Sutherland  wished  him  to  obtain  an  opinion 
as  to  the  fibre  of  the  sample  he  forwarded.  He  submitteil 
it  to  an  Itidian,  who  pronounced  it  to  be  veiy  excellent. 
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He  thought  it  a  fact  worth  mentioning,  that  in  that  dis- 
trict of  the  ooantry,  there  were  great  facilities  for  the 
prodnetion  of  dlkof  goodqnalitieg,  and  if  they  were  not 
acquainted  with  the  treatment  of  silk,  cocoons  would  be 
imported  aud  made  use  of  in  this  country. 

Mr.  J.  CuADWicK  said,  he  had  also  received  samples 
of  silk  iVom  Port  Natal,  but  it  was  so  imperfectly  reeled 
that  he  could  make  nothing  of  it.  He  had  also  received 
samples  of  silk  grown  in  Australia,  but  it  was  merely  by 
way  of  experiment. 

After  a  few  words  from  Mr.  Vabley, 

The  CuAiBM.\N,  in  proposing  a  vote  of  chanks  to  Mr. 
Bashford,  took  occasion  to  pass  in  review  some  of  the 
extraneous  subjects  which  had  been  introduced  by  some 
of  the  speakers;  but  as  he  had  himself  set  the  example 
by  an  allusion  to  the  results  of  the  approximation  to  free 
trade,  since  1846,  as  far  as  regarded  silk  goods,  he  was 
hardly  in  a  position  to  complain  of  them.  Only  on  one 
point  would  it  be  necessary  to  explain  himself.  He  (the 
chairman)  in  his  allusion  to  the  relaxation  in  1826,  had 
not,  as  Mr.  Chadwick  appeared  to  think,  quoted  that 
year  as  the  introduction  of  free  trade  into  that  particular 
manufacture,  but  rather  as  the  dawn  of  it,  for  the  duty 
then  imposed  of  thirty  per  cent,  ad  vtUorem  was  anything 
bat  the  realisation  of  that  policy.  It  was  only  an  im- 
provement of  what  had  previously  obtained,  namely, 
total  prohibition. 

The  following  letter  has  been  received  by  the  Secre- 
tanr  since  the  reading  of  the  paper  :— 

Sib,— I  am  of  opinion  that  Mr.  Bashford  merits  thanks 
from  the  country,  and  especially  from  the  silk  trade,  for 
his  interesting  and  \'aluable  attempts  to  improve  the  silk 
yieldings  of  Bengal. 

Being  much  interested  in  the  development  of  silk  reel- 
ing in  this  country,  I  beg  to  offer  a  few  remarks  uiK)n 
Hr.  Bashfoid's  paper. 

1  have  reeled  on  my  patent  machinery  Bengal  cocoons, 
and  have  produced  silk  therefrom  of  a  quality  vety  superior 
to  that  reeled  in  India.  Unfortunately  the  cocoons  are 
80  small  that,  excepting  at  a  very  low  cost,  a  preference 
would  be  given  for  the  European  by  reason  of  their  more 
abundant  yield. 

Although  Mr.  Bashford  has  not  yet  realised  his  ex- 
pectations, he  has  evidently  made  considerable  progress, 
and  has  demonstrated  that  the  European  silkworm  will 
thrive  well  in  India. 

I  am  inclined  to  suppoee  that  one  cause  of  the  degenera- 
tion and  weakness  of  the  Bengal  worm  is  occasioned  by 
the  removal  of  its  species  four  times  yearly.  The 
£aropean  silkworm  reproduces  Itself  once  only  in  the 
year,  and  is  evidently  much  stronger  than  the  Bengal, 
Aod  jrields  four  times  as  much  silk.  I  would,  therefore, 
suggest  to  Mr.  Bashford  to  retard  (by  artificial  means] 
the  incubation  of  the  eggs,  so  that  twelve  months  shall 
elaue  before  they  are  hatched,  and  as  the  mulberxy 
will  produce  four  crops  of  food,  so  he  might  have  March 
nlk  from  the  previous  March  eggs,  dec,  &c.  It  appears 
beneficial  for  the  embryo  worm  to  have  twelve  months 
for  maturity.  Nature  will  not  encourage  any  violation 
of  her  laws.  You  may  improve  the  black  man,  but  you 
cannot  make  him  white. 

The  cold  weather  crop  in  Bengal  apparently  yields 
the  finest  silk — this  result  agrees  with  the  products  of 
Europe.  The  finer  qualities  of  silk  come  from  the 
mountainous  districts.  I  concur  with  Mr.  Bashford  in 
his  estimation  of  China  cocoons,  having  reeled  therefrom 
nlk  superior  to  any  French  or  Italian.  I  have  for  the 
paat  triree  years  been  prosecuting  at  my  works  here 
practical  experiments  in  silk  reeling,  and  have  succeeded 
ID  rendering  the  operation  more  simple  and  easy  than 
^y  process  of  thread  making  in  other  fibrous  manu- 
factures. 

This  new  industry  will  shortly  enter  upon  its  deve- 
Hipment.  In  due  time  I  expect  we  shall  receive  cocoons 
from  the  various  silk  countries,  and  tlios  possess,  as  in 


the  cotton  manufacture,  our  raw  material  in  itsprimitive 
form — ^when  our  silk  manufacturers  will  not  be  dependent 
upon  the  very  imperfectly  reeled  silk  with  which  they 
are  at  present  supplied. — I  am,  d^c, 

THOS.  DICKINS. 
Silk  Works,  Mktdl«tOB,  Feb.  4, 18S7. 

The  following  is  the  article  from  the  Daily  Ntwt  on 
the  Silk  Crop  referred  to  by  Mr.  Bennoch: — 

"The  failure  of  the  silk  crop  is  not  a  mere  local 
calamity,  nor  are  its  collateral  evils  confined  solely  to 
those  engaged  in  silk  manufacture,  for  it  has  laigely  oon- 
tnbuted  to  the  monetar>'  derangement  from  which  Eng- 
land and  France  are  but  now  emerging.  It  becomes, 
therefore,  a  question  of  general  interest  to  ascertain  the 
true  causes  of  this  enormous  falling  off  in  production ; 
to  inquire  whether  it  may  be  considered  as  a  merely 
temporary  and  accidental  calamity,  or  whether,  like  the 
disease  in  the  potato  and  the  vine,  its  recurrence  or  con- 
tinuance is  to  be  apprehended,  and  if  so,  what  steps 
should  be  taken  to  arrest  its  progress.  The  distress  it 
has  created  in  those  districts  where  no  inconsiderable 
proportion  of  the  population  derived  its  chief  means  of 
subsistence  from  the  various  occupations  connected  with 
rearing  silkworms  and  preparing  the  silk  for  the  market, 
and  the  social  peril  arising  from  anv  serious  check  to 
the  industry  of  Lyons,  have  given  the  subject,  an  im- 
portance in  France  which  has  already  induced  those  more 
immediately  interested  in  the  question  to  examine  it  in 
all  its  details.  These  inquiries  are  not  yet  at  an  end, 
nor  have  both  sides  yet  U^n  fully  heard.  So  much  pro- 
gress, however,  has  been  made  in  the  investigation,  that 
we  may  safely  proceed  to  lay  before  our  readers  the  fol- 
lowing conclusions  as  those  which  appear  to  be  most  gene- 
rally accepted  in  explanation  of  the  deficient  yield  of 
silk  in  France. 

'*  Until  the;  early  part  of  the  in'osent  century,  ^e 
rearing  of  silkworms  was  carried  on  by  *  magnamtrt*  or 
silkworm  breeders,  whose  establishments  consisted  chiefly 
of  ^emselves  and  their  families,  conducting  their  opera- 
tions in  their  ordinary  dwelling-houses.  The  quantity 
of  eggs  on  which  they  operated  rarely  exceeded  two  or 
three  ounces,  and  the  yield  of  cocoons  was  usually  about 
140  lbs.  to  the  ounce  of  eggs.  The  caterpillars  were  fed 
on  the  leaf  of  mulberry  trees,  growing  almost  in  a  wild 
state.  These  trees,  preferring  a  poor  calcareous  soil, 
were  left  nearly  in  their  natural  condition,  rarely  ma- 
nured, and  suffered  to  grow  to  their  full  height,  produc- 
ing a  not  very  abundant  crop  of  leaves  of  a  smaUer  sise 
and  lighter  colour  than  those  of  the  cultivated  mulberry , 
but  containing  a  large  amount  of  nutritive  matter.  The 
result  of  this  was  a  silk  of  a  very  superior  quality,  both 
for  toughness  and  elasticity,  but  somewhat  high  in  price. 
The  m^'ofkiiiMr  was  rarely  the  iMt>prietor  of  the  muIoerTy 
trees,  which  were  grown  as  a  source  of  profit  bv  large 
agricultural  proprietors,  'who  sold  the  leaves  to  the  silk- 
worm feeders.  These  latter  chiefly  depended  on  their 
own  moths  for  the  supply  of  eggs  for  the  next  year's 
broods,  rarely  purchasing  eggs,  unless  from  neighbouring 

Producers,  and  selecting,  for  continuing  the  raoe,  the 
irgestand  finest  cocoons;  and,  when  the  moths  were 
produced,  preserving  those  only  whose  strength  and  phy- 
sical conformation  were  such  as  experience  had  shown  to 
be  the  best  fitted  for  ensuring  a  healthy  and  hardy  race 
of  caterpillars.  The  first  change  made  in  the  system 
was  on  the  part  of  the  proprietors  of  the  mulberry  trees, 
who  directed  their  attention  to  the  best  mode  of  increas- 
uig  the  crop  of  leaves.  This  was  effected  by  planting 
the  trees  in  a  richer  soil,  and  liberally  manuring.  The 
tr^es,  instead  of  being  left  to  their  natural  growth,  were 
topped,  and  a  denser  mass  of  foilage  was  soon  produced, 
the  leaves  being  larger,  thicker,  and  more  abundant  than 
before,  but  containing  a  much  larger  proportion  of  fluid, 
and  having,  consequently,  a  far  less  concentrated  amount 
of  nutriment  in  a  given  weight  of  leaves. 
The  effect  (Wf  this  apparently  improved  culture  lOOD 
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declared  itself.  The  Bilkworms  fed  on  these  leaves  were 
leas  healthy,  the  crop  of  cocooim  less  certain,  and  the 
quality  of  the  silk  frequently  deteriorated.  The  yield 
of  cocoons  fell  off  from  140  i)0iu]ds  to  100  pounds,  then 
to  80  pounds,  and  even  lower,  and  finally  the  small 
breeders  and  producers  abandoned  their  occupations,  in 
many  instances,  as  too  precarious  or  unremuuerative.  The 
profits  of  the  owners  of  the  mulberry  plantations  rapidly 
diminished  in  consequence,  and  the  system  of  uniting  the 
occupations  of  breeder  and  mulberry  grower  was  adopted, 
^e  *^maffruuurM'  being  at  the  same  time  mounted  on  a 
much  larger  scale.  Instead  of  two  or  three  ounces  of 
eggs  being  operated  on,  fVom  twenty  to  fifty  was  the 
luoal  quantity,  and  the  eggs  became  a  regular  article  of 
merduindise,  the  smaller  breeders  finding  it  more  pro- 
fitable to  wind  off  all  their  cocoons  than  to  reserve  them 
as  the  nucleus  of  future  broods.  The  ratio  of  caterpil- 
lars to  the  number  of  eggs  in  the  meantime  steadily 
diminished,  as  did  also  the  yield  of  cocoons,  the  sQkworms 
having  become  more  liable  to  epidemic  diseases,  and  less 
able  to  resist  those  atmospheric  influences  to  which  they 
were  at  all  times  so  susceptible.  In  the  larger  establish- 
ments these  atmospheric  variations  were  sought  to  be 
counteracted  bv  artificial  heat,  which,  while  it  accelerated 
the  <^nges  through  which  the  caterpillars  passed,  re- 
duced the  oostof  producing  thesilk.  Butitwas  round  that, 
in  sfnte  of  improved  modes  of  ventilation  and  the  utmost 
attention  to  cleanliness,  the  liabilitv  of  the  silkworms 
to  diseaae  and  the  number  of  eggs  whidi  were  worthless 
were  on  the  increase.  The  yield  of  cocoons  fell  from  the 
average  of  140  pounds  to  the  ounce  of  eggs  under  the  old 
system,  to  fiO,  and  even  30  pounds ;  and  this  year,  where 
it  has  not  utterly  failed  ,'it  has  rarely  exceeded  14  pounds. 
The  disease  known  as  the  "gattine"  has  become  ex- 
ceedingly conmion  among  the  silkworms ;  the  breed  is 
evidently  generally  enfeebled,  and  the  eggs  brought  to 
market  are  of  so  doubtful  a  quality  that  the  small  breed- 
ers fear  to  purchase,  and  are  preparing  to  abandon  the 
rearing  of  silkworms  altogether. 

*'  The  evil,  therefore,  is  attributed  to  the  over  culture 
of  tbb  mulberry  tree,  which  has  increased  the  q^ntity 
of  leaves  at  a  sacrifice  of  quality ;  and  in  the  absence 
of  proper  care  in  selecting  the  moths  destined  to  produce 
the  eggs  for  ensuing  operations.  It  has  been  found, 
moreover,  that  the  yield  of  cocoons  diminishes  in  pro- 
portion to  the  quantity  of  caterpillars  reared  in  the  same 
establishment,  those  magnanerut  operating  on  from  one 
to  ten  ounces  of  eggs  yielding  a  proportionally  larger 
return  than  those  in  which  from  ten  to  twenty  ounces 
are  undertaken.  The  remedy  proposed  is,  that  the 
present  system  of  over^-stimulating  the  mulberry  trees 
should  be  abandoned,  and  that  the  utmost  care  should  be 
taken  in  selecting  moths  in  the  most  perfect  conditions 
of  health  and  physical  conformation,  otherwise  it  is  to 
be  feared  that,  from  the  constant  intermixture  of  the 
bUU  vigorous  races  with  those  affected  by  the  artificial 
system  of  diet  and  breeding,  the  silkworm  in  France  will 
become  universally  enfeebled,  the  quality  of  the  mVk 
permanently  deteriorated,  and  its  production,  as  a  branch 
of  profitable  industry,  almost  aimihilated. 

**  Unfortunately,  however,  the  growth  of  the  evil  lias 
been  gradual,  extending  over  the  whole  of  the  present 
century.  The  value  of  agricultural  property  fitted  for 
the  present  mode  of  cultivating  the  mulberry  has  been 
fixed  on  the  supposition  that  it  was  a  permanent  branch 
of  industry,  ana  a  return  to  the  old  system  would,  it  is 
feared,  seriously  enhance  the  price  of  silk,  and  therefore 
diminish  its  consumption.  A  very  large  number  of 
persons  are  engaged  in  the  various  processes  of  preparing 
the  silk  for  the  market,  and  it  is  consequently  of  the 
highest  importance  that  the  causes  which  have  dete- 
riorated the  race  of  silkworms  in  France  should  be 
thoroughly  investigated,  and  that  the  remedy  should  be 
■a  a^Uea  as  to  interfere  as  little  as  possible  with 
existing  interests.  The  rapid  progress  which  the  spread 
of  •pidemies  among  the  oateipillars  has  of  late  made 


renders  the  solution  of  these  questions  a  matter  of  uigooi 
necessity ;  and  we  ^  earnestly  invite  the  attention  of 
naturalists  and  commercial  men  to  a  snluect  in  which 
we,  as  well  as  the  population  of  the  silk  districts  of 
Southern  Europe,  are  so  largely  intereated." 

Samples  of  Bengal  silk  were  shown  by  Henry 
W.  Eaton,  Esq.,  and  samples  of  silk  reekd  in 
this  country  and  in  France  from  Ohina  oocoodb 
were  shown  by  John  Chadwick,  Esq. 

The  Secretary  announced  that  on  Wednesday 
next  a  paper,  by  W.  Bridges  Adams,  "  On  the 
Application  of  Railways  for  Horse  Traffic  in 
the  Streets  and  Environs  of  London/'  wonld  be 
read. 


AMERICAN  PA1?ENT  LAW. 

The  following  is  extracted  from  the  charge  of 
his  Honour  Judge  Nelson  to  the  Jury,  in  the  case 
of  Sickels  v.  Borden,  lately  tried  in  the  Circuit 
Court  of  the  United  States,  in  the  city  of  New 
York.  The  law,  as  thus  laid  dovm  by  the  Judge, 
is  in  conformity  with  the  decisions  of  the  Supreme 
Court,  and  has  very  important  bearings  on.  the 
rights  of  Patentees : — 

"  The  only  question  remaining  for  the  considentionof 
the  jury,  is  tliat  of  damages.  There  are  two  modes  of 
arriving  at  these  in  the  case  of  an  infHn^ement. 

**  If  the  ])atentee  has  an  established  price  in  themariet 
for  a  patent-right,  or  what  is  called  his  patent-fee,  that 
sum,  with  the  interest,  constitutes  the  measure  of  dam- 
ages. If  the  patentee  has  not  any  established  price  for  a 
patent-fee,  then  you  are  to  inquire  as  to  the  loss  orinjunr 
which  he  lias  sustained  by  reason  of  the  infHngement, 
and,  as  stated  by  the  counsel,  the  profita  which  the  in- 
fringer has  made  by  the  use  of  the  invention  of  the  plain- 
tiff, may  be  taken  as  the  measure  of  danuiges.  Of  ooune 
the  defendant  cannot  complain  of  that,  because,  if  in 
fact  he  was  an  infringer,  he  haa  been  Yising  the  uroperty 
of  the  plaintiff,  and  whatever  profits  he  Yum  maae  out  of 
it,  belong  in  equity  to  the  owner.  It  is  a  question  here 
wliether  or  not  there  has  been  an  established  patent-fee 
for  this  improvement  proved  by  the  evidence.  There  u 
evidence  that  the  patentee  sold  one  of  his  pat«nt-right« 
in  Philadelphia,  for  260  dollars,  and  that  he  sold  another 
in  Baltimore,  for  600  dollars.  He  sold  several  rights  to 
the  Government,  at  the  rate  of  12i60  dollars  per  cubic 
foot,  which,  applied  to  the  Metropolis,*  upon  the  evidence, 
would  amount  to  900  dollars.  As  it  respects  the  260  dol- 
lars and  the  600  dollars,  you  liave  the  explanation  of  the 
{latentee  himself.  His  object  in  selling  at  such  prices,  he 
says,  was  to  get  the  invention  into  public  use,  and  that 
he  made  sacrifices  of  what  he  deemed  ita  real  value  on 
this  account,  that  the  public  might  see  the  suoessful  work- 
ing of  his  improvement .  Undoubtedly  this  circumstance 
is  not  peculiar  to  the  plainiiff— this  account  is  |)eibape 
the  history  of  most  inventions  on  their  first  introduction 
to  public  notice  and  use.  It  requires  effort,  influence, 
ana  sacrifice  ^on  the  part  of  the  inventor,  to  introduce 
them  to  the  public  notice,  so  that  they  may  acquire  the 
confidence  of  the  community.  The  public  are  distmstfU 
of  new  inventions,  and  rightfully  so :  not  one  out  of  one 
hundred  issued  at  the  present  day  is  worth,  in  my  judg- 
ment, the  parchment  upon  which  it  is  written.  It  u 
only  now  and  then  a  valuable  improvement  is  produced, 
and  it  soon  becomes  the  subject  of  litigation  and  contest ; 
and  even  the  most  meritorious  require  time,  effort,  influ- 
ence, and  sacrifice  of  money,  to  bring  them  to  the  notice 

*  The  name  of  the  steam  Tsssel  on  board  whieh  the  piistcd 
iavuntioB  was  allsged  to  be  used. 
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of  the  public.  And  it  is  quite  proper  that  these  views 
should  be  taken  into  account  upon  the  question  of  the 
patent-fee.  If  the  jury  are  satisfied  that  it  wassold  at  less 
than  the  real  value  of  it,  upon  the  views  stated  by  the 
patentee,  and  that  sacrifices  were  made  for  the  sake  of 
introducing  it  into  ptublic  use,  these  considerations  should 
be  taken  into  the  account  in  case  of  determining  the 
measure  of  damages  by  the  })aten  t-fee.  It  is  important  that 
the  jury  should  take  into  account  the  fact  that  if  they  adopt 
the  price  of  the  patent-fee,  whateverthey  may  determine 
that  fee  to  be  upon  the  evidence  in  the  case,  it  will  ope- 
rate to  vest  the  title  of  the  patent  to  the  extent  of  its  use 
in  the  Metropolis  throughout  its  term  ;  and  they  should 
state  whether  they  adopt  the  patent-fee  or  the  profits  from 
the  use  of  the  inventions  as  the  measure  of  damages ;  for 
in  the  former  case  the  title  passes,  and  in  the  latter  case 
it  does  not  pass,  and  your  verdict  will  be  for  a  compensa- 
tion for  the  use  of  the  invention  during  the  sixty  days* 
use  before  the  suit." 


The  reporter  makes  the  following  observation 
on  this  part  of  the  charge : — 

It  wiU  be  seen  in  this  case,  by  studying  the  law  as  it 
is  correctly  announced  by  his  Honour  Judge  Nelson,  in 
conformity  with  the  decisions  of  the  Supreme  Court,  that 
the  *'  ezclutive  right "  of  an  inventor  to  make  and  to  sell 
his  invention,  is  held  to  mean,  that  any  infringer  may 
take  it  at  pleasure,  paying  for  it  whatever  a  jury  may 
siy  is  the  price  at  which  the  inventor  would  have  sold  it 
to  an  honest  purchaser  who  recognized  his  title,  and  who 
would  pay  that  price,  without  the  expenses,  delay,  and 
vexation  of  a  lawsuit.  In  this  particular  case,  the  ver- 
dict of  the  jury  did  not  work  a  transfer  of  the  title  of  Mr. 
Sickels  to  the  Metropolis,  but  it  was  in  their  power  to 
have  done  so,  as  the  Court  now  holds  the  law,  simply  by 
finding  a  verdict  for  some  prioe,  (say  250  dollars,)  and 
stating  that  such  price  was  for  the  patent-fee.  If  they 
had  found  such  a  verdict,  the  Court  ruled  that  the  title 
would  have  passed  to  the  owner  of  the  Metropolis ;  so 
that  whatever  had  happened  to  the  immUcr  by  the  law- 
anit,  the  tn/ringer  would  have  got  out  of  any  trouble.  The 
"  eurftftipe  right "  to  "  vend  to  others  to  be  used,"  an  inven- 
tion, 80  solemnly  "  teeured  "  by  Constitution  and  by  statute 
to  an  inventor,  therefore  means,  that  a  Court  and  jury 
niay,  at  their  discretion,  "  vend  it  to  othere  to  be  tued"  at 
whatever  price  they  may  think  fit  to  fix. 

In  civilized  Europe,  the  machine  which  is  found  to  be 
an  infrincement  of  an  existing  patent,  is  decreed  to  be 
destroyed  or  confiscated,  and  the  infringer  must  pay  all 
damage  and  costs.  But  here,  by  the  macic  of  a  verdict 
dgaifM  Aim,  an  infringer  becomes  suddenly  transformed 
from  a  "  pirate"  into  an  honest  owner  of  a  patented  in- 
vention, duly  paid  for  by  a  few  words  written  in  the 
minutes  of  some  Court,  a  true  copy  of  which  will  at  any 
time,  when  produced,  establish  his  title  and  prove  to  the 
satisfaction  of  every  one  but  the  plundered  patentee  that 
the  I' exclusive  right  to  vend  to  others  to  be  used,"  that 
particular  invention,  is  one  of  the  commonest  rights  in  the 
comitry,  in  the  "  exdusive"  enjoyment  of  which  any  one 
Diay  share  at  pleasure.  ( Qwrv.— Would  an  infringer  be 
better  off  by  a  verdict  in  his  favour  ?) 


TONNAGE  AND  SHIPPING  REGISTRATION 

AMENDMENT. 

Sir, — The  cause  of  *'  Shipping  Registration  Amend- 
ment," as  brought  before  the  Society  of  Arts  by  my 
papers  of  16th  May,  184o,  and  16tk  January,  1846,  having 
attracted  attention  and  led  to  many  enquiries  in  further 
exposition  of  the  views  which  I  individually  entertain, 
and  to  discussion  with  reference  thereto,  I  beg  the  favour 
of  your  inserting  the  enclosed  letter  which  I  have  ad- 
"Tweed  to  the  editor  of  the  Meehaniu*  Magazine,  on 


certain  points  of  discussion  which  have  also  been  brought 

forward  in  the  Journal  of  the  Society  of  Arte, 

1  am,  «&c. 

CHARLES  ATHKRTON. 
Woolwich  Doekjard,  Feb.  3, 1867. 


To  the  Editor  of  the  Meehaniee  Magazine, 

Sir, — In  acknowledgment  of  your  editorial  article  on 
"  Tonnage  and  Shipping  Registration  "  in  your  last 
number  (1747),  I  am  quito  satisfied  with  your  new 
version  of  the  admitted  deficiencies  of  our  present  sys- 
tem of  Shipping  Registration  as  expressed  by  you  in  the 
following  terms : — 

"  What  then  are  the  deficienciee  of  the  present  law  on 
which  we  are  agreed  ?  Of  course  we  acknowledge  that 
the  present  law  does  not  require  the  registration  of  the 
light  or  load  displacement  of  a  vessel.  Does  not  pre- 
scribe a  limit  of  load  water  line.  Does  not  require  the 
registration  of  indicated  horHe-power  or  any  real  mea- 
sure of  engine-jiower  equivalent  to  this.  We  may 
further  acknowledge,  that  for  scientific  purposes,  a  know- 
ledge of  these  data  may  be  of  the  greatest  benefit,  and 
we  may  Airther  admit  that  it  may  be  wortliy  of  the  con- 
sideration of  a  committee  ap)K>inted  by  a  scientific  body 
of  acknowledged  authority  whetlier  these  data  can  be  ob- 
tained by  legislation  or  otherwise  withoilt  any  injuxy  to 
the  shipping  interest." 

I  coixlially  concur  in  the  above  your  dedaraiion  as 
the  editor  of  the  Meehaniee*  Magazine,  presuming  that  by 
the  concluding  words,  "  the  shipping  interest,"  you  mean 
the  lawful  rights  of  all  parties  interested  in  shipping 
transactions.  I  observe  ftirther,  that,  notwithstanding 
your  admissions  of  the  deficiencies  of  our  present  system 
of  official  registration,  under  the  law  of  1854,  you  again 
advance  the  often-repeated  challenge  in  supi)ort  of  the 
sufficiency  of  the  present  system,  and  which  I  have 
hitherto  declined  to  notice,  because,  as  I  conceive,  there 
ought  to  be  no  challenge  of  intentions.  Yom'  often  re- 
peated challenge  is  as  follows : — 

**  The  Merchant  Shipping  Law  of  1854  is  admirable 
for  the  purposes  for  which  it  was  intended." 

Now  the  foregoing  admitted  deficiences,  as  respects  the 
total  exclusion  of  external  admeasurements  from  our 
present  registration  establish  the  following  deductions : — 

1st.  That  a  vessel  of  a  100  tons  register,  and  paying 
fiscal  dues  as  such,  may,  if  it  suit  the  trading  interest  of 
parties,  be  so  constructed  as  to  carry  1000  tons  weight  of 
cargo.  I  ask  was  this  anticipated  and  intended  by  the 
framers  of  the  law? 

2nd.  A  merchant  may  contract  with  a  shipbuilder  for 
a  vessel  of  1000  tons  register ,'pay  the  contract  price,  and 
find  himself  the  owner  of  a  ship  so  proportioned  and  built, 
with  a  view  to  speed  and  strength,  that  she  will  not  carry 
500  tons  weight  of  cargo  within  any  reasonable  limit  of 
load  water  line ;  such  mav  be  the  case ;  and  I  ask  was  this 
anticipated  and  intended  by  the  framers  of  the  law  ? 

3rd.  As  respects  the  existing  reality,  every  ship,  with- 
out exception,  measured  and  registered  undeV  the  law  of 
1854,  of  say  100  tons  register,  is  capable  of  holding  260 
tons  of  goods  by  measurement,  at  the  usual  rate  of  40 
cubic  feet  to  the  ton,  and  yielding  freight  on  250  tons 
though  rated  for  fiscal  dues  at  100  tons  only ;  hence,  with 
persons  who  may  have  occasion  to  ship  goods,  and  don't 
Know  better,  fiscal  dues  to  the  extent  of  say  five  shillings 
per  ton,  charged  on  the  ship  may  be  expected  to  enhance 
the  cost  of  freight  five  shillings  \ieT  ton ,  and  the  stipulated 
rate  of  freight  may  be  agreed  for  under  this  impression, 
though  in  reality  five  shillings  per  ton  on  the  ship,  would 
be  met  by  two  shillings  per  ton  measurement  on  the 
cargo.  Again,  I  ask,  was  this  liability  to  surcharge  anti- 
cipated and  guarded  against,  or  intended,  by  the  framers 
or  the  law? — In  like  manner,  and  from  the  same  cause, 
other  <}ue8tionable  operations  of  the  law  may  be  cited, 
all  which  would  be  obviated  by  our  shipping  registration 
embracing  not  only  the  capacity  of  ships  for  holding  bulk 
of  cargo,  but  also  their  capability  for  canning  weight  of 
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cargo,  and  a  distinctive  nomenclature  being  introduced 
into  our  system  of  registration. 

As  to  the  above  cited  cases,  I  do  not  say  there  would 
be  anything  commercially  unjustifiable  in  thus  taking  ad- 
vantage of  the  admitted  deficiencies  ot  our  registration  ; 
and  in  late  numbers  of  the  Mechcmies*  Magizine,  the  senti- 
ment has  been  repeatedly  advanced  as  amoral  axiom,  that 
one  who  can  be  deluded  by  any  uncertainty  in  the  term 
"  Tonnage,"  deserves  no  more  protection  from  parliament, 
than  the  simpleton  in  any  other  trade,  who  chooses  to  buy 
a  "  pig  in  a  poke."  Again  I  ask  was  the  propagation  of 
such  morality  as  this  anticipated  and  intended  by  the 
framers  of  the  law  which  regulates  our  shipping  registra- 
tion. 

It  is  evident  that  advantage  may  be  taken  in  each  of 

the  various  cases  of  tonnage  anomaly  above  specifically 

cited,  and  as  respects  these  possible  instances  of  shipcraft, 

instead  of  concurring  in  your  declaration,    that  "the 

Merchant  Shipping  Law  of  18o4,  is  admirable  for  the 

purposes  for  which  it  was  intended,"  permit  me  to  say, 

that  the  law  is  lamentably  open  to  being  made  use  of  for 

the  purposes  above  set  forth,  and  that  such  purposes,  if 

acted  upon,  constitute  public  abuses,  which  have  not 

been  anticipated,  guarded  against,  or  intended  by  the 

framers  of  the  law,  and  which  cannot  be  permanently 

upheld.  I  remain,  &c., 

CHARLES  ATHERTON. 
Woolwich  DoGkyard,  Feb.  3. 

RAILWAY  COLLISIONS. 

Sib, — As  there  is  so  much  loss  of  life,  limb,  and  pro- 
perty by  railway  collisions,  allow  me  to  suggest  a 
telescopic  or  compressible  truck,  to  be  placed  before,  and 
another  after,  each  train,  the  resisting  medium  being 
vulcanized  India  rubl)er,  with  ample  space  to  expand 
externally  and  intenially  on  being  compressed,  which 
would  materiaUy  ease,  if  not  wholly  prevent  any  serious 
accident,  at  a  comparatively  trifling  cost. 

I  am,  &c., 

G.  N.  SHORE. 
Ljrme  Regis,  Dorset,  Jan.  SOth,  18S7. 


Saddleworth. — The  twelfth  annual  meeting  of  the 
Mechanics*  and  Literary  Institution  took  place  at  Upper- 
mill,  28th  ult.    Such  was  the  interest  of  the  event,  that, 
several  days  before  the  meeting,  all  the  tickets  of  ad- 
mission were  sold.    Amongst  those  present  were  J.  H. 
Whitehead,  Esq.,  Southside;  Charles  J.  Buckley,  Esq., 
Holly  Ville  ;  Richard  Buckley,  Esq.,   Nook ;  Edward 
Bottomley,   Esq..   Greenfield;    John    Bradbuiy,   Esq., 
Brownhill;  W.  K.  Schofield,  Esq.,  Heathfields;  Samuel 
Rhodes,  Esq.,  Kirkburton;  Ralph  Rhodes,  Esq.,  Liver- 
pool; James  Piatt,  Esq.,  Prospectiou ;  Thomas  Wood, 
Esq.,  Ryefielda;  William  Broadlient,  Esq.,  Harropgrecn; 
James  Broadbent,  Esq.,  Carr-house ;  W.  D.  Hall,  Esq., 
Diggle  Ville;  Dr.  B.  Bradbury,  M.D.,  Dobcross;  Robert 
Hastings,  Esq.,  Dobcross;  Dr.  Saville,  Mossley;  Miles 
Mayall,  Esq.,  Mossley ;  R.  S.  Bukley,  Esq.,  Woodend ; 
Ralph  T.  Bradbury,  Esq.,  Kinders;  William  Blackburn, 
Esq.,  Uppermill ;  John  Shaw,  Esq.,  St.  Chads;  Thomas 
Shaw,    Esq.,    St.  Chads;  Rev.    J.    Robinson,  late    of 
Middlewich ;  and  William  H.  Robinson,  Esq.,  Marsden. 
Mr.  Lawton,  the  hon.  secretary,  read  tlie  report,  which 
described  the  privileges  of  the  institution  as  consist- 
ing of  educational   dasses,  circulating   and  reference 
library,  and  reading-room.    In  the  classes  are  taught — 
arithmetic,  writing,  mensuration,  grammar,  bookkeep- 
ing, and  geography.    The  pupils  number  69 ;  average 
attendance,  50.      They  ai'e  in  charge  of  a   salaried 
teacher,  who  reports  them  to  be  diligent  in  their  studies. 
The  library  is  composed  of  1 ,500  volumes,  ver}-  few  of 
which  have  been  presented ;  the  average  weekly  circula- 


tion is  82  volumes.  The  reading-room  is  well  supplied 
with  papers  and  periodicals  of  various  kinds.  The  num- 
ber of  members  at  the  end  of  last  Deoeniber  was  153; 
the  average  of  the  year,  152.  Of  these  one  pays  two 
guineas  annually,  22  one  guinea,  16  lialf  a  guinea,  103 
6s.,  eight  ladies  8s.,  and  three  ladies  6s.  In  additida 
to  these,  there  are  a  number  of  non-paying  member^ 
who  are  sent  free  by  the  subscribers  of  one  guinea  and 
upwards,  and  who  enjoy  all  the  privileges  of  clasees, 
r^ing-room,  and  library'-,  the  same  as  other  memberg. 
About  twelve  months  ago  some  unknown  friend  made  a 
donation  of  £10  to  this  Institution,  on  condition  that  it 
was  spent  upon  scientific  or  philosophical  instrumenti, 
&c.  The  committee  accepted  the  kind  offer,  and,  in  ac- 
cordance with  the  wishes  of  the  donor,  fitted  up  and  poi- 
chased  a  complete  dissohdng-view  apparatus  and  microF- 
cope,  upon  the  best  known  plan.  The  annual  income  \% 
about  £82,  including  interest  from  £300.  being  the  baUnee 
in  hand  during  the  last  three  years.  In  concluding  thi5 
brief  report  the  committee  regret  that  so  few,  compara- 
tively, of  the  working-classes  take  advantage  of  the 
privileges  of  the  Institution,  which  are  so  numerous aod 
applicable,  that  whoever  is  now  without  a  good  secular 
education  must  in  after  years,  when  the  want  is  fooud, 
lay  the  blame  upon  his  own  shoulders.  The  meeting  ^'is 
then  addressed  by  the  chairman,  Mr.  J.  B.  Robinsos. 
Mr.  E.  Thornton,  Mr.  D.  Morris,  Mr.  Frank  Curzon  irf 
Huddersfield),  Rev.  S.  Dyson,  Mr.  James  Piatt,  and  other 
gentlemen. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Most.    London  InsL,  7.    Mr.  Clurlei  Sftlamui,  **  On  the  Huta?  • 
Marie,  especially  in  connection  with  National  Danoef" 

Aichitect*,  8.  I.  Mr,  C.  Fowler,  Jan.,  "  A  Memoir  of  iltf 
late  Alexis  de  Chateaonenf."  II.  **Some  deBcriptifon  tf 
the  Streets  proposed  to  be  fbtined  by  the  Metropotila 
Boaid  of  Works.**  III.  "  A  report  to  the  Couaca  on  t» 
Bonlages  Collection,  with  reftrenoe  to  reoommeDdiag  iu 
pnrobase  by  Her  MsJestT's  Goremment.** 

Geographical,  8#.  I.  lJettt.-a«neral  William  Moot^ 
«  Notes  on  the  Ronte  firam  Bnshire  to  Shitax."  II-  (-«* 
Sir  Heniy  Bawlinson, "  Obserrations  on  the  GeognphT  tf 
Southern  Persia,  with  reference  to  the  pending  HilltBri 
Operations."  III.  Lient-Generel  Jochmiw,  «*Goinm0- 
taries  on  the  Battle  of  SeUasia,  Ac*' 
Tubs.  RoTal  Inst.,  3.    Prof.  Huxley,  "  On  the  Senses."  . 

Syro-Egyptian,  rj.  Dr.  William  Camps,  *•  On  the  State  « 
Medicine  in  the  Schools  of  Alexeadria  and  Leaser  Am- 

CItU  Engineers,  8.  Discussion  **  On  the  Permanent  Wsr«r 
Railways." 

Med.  and  Chimrg.,  8|. 

Zoological,  9. 
Wrd.  Uterary  Fund,  3. 

London  Institution,  3.  Mr.  E.  W.Brayley,  "  On  Minentop 
and  CrystaUography."  .  ^    , 

Society  of  Arts,  8.  Mr.  W.  Bridges  Adams,  "  On  the  Ap- 
pUcation  of  Railways  for  Hone  Traffic  in  the  Stxecti  a» 
EnTirons  of  London. 

Graphic,  8. 

Microscopical,  8.    Anniversary. 

ArchsBological  Association,  8|. 

Ethnological,  8|.  _    ^ 

Tbum.  Royal  InsJtutlon,  3.    Prof.  TyndaU, "  On  Sound. 

Royal  Society  Club.  6.  , 

London  Institution,  7.  Dr.  R.  E.  Grant, ««  On  the  ^tixm 
History  of  Extinct  Animals." 

Antiquaries,  8. 

Royal,  ^. 

Astronmnlcal,  3.    AnniTersaiT.  ,. 

Royal  Institution,  8J.  Mr.  T.  A.  Malone,  "  On  the  Apf  • 
ottion  of  Light  and  Electricity  to  the  Production  of  u- 
graviitfs— Photogalranography.*'  ^^. 

Londoi  Institution,  3.  Mr.  T.  A.  Malone,  "  Ob  En*"* 
mer  al  Phyrics,  chiefly  in  Relation  to  Chemistry.*'       . 

Royal  Institution,  3.  Prof.  Phillips,  «•  On  the  Ori«to  «* 
Progress  of  Lift  on  the  Globe— FossU  Plants." 

Medics  1,  8. 


Fri. 


Sat. 


PARLIAMENTARY  REPORTS. 

SESSIONAL    PRINTED    PAPERS. 

Detiffercd  during  Ike  VaeaUmh  18M. 
Par.  No. 

31«.  Railways— Returns.  ^         ....„.,    a*.M  of 

341.  East  India— Copies  of  Treaties,  ftc.,  with  the  Natire  Sl»t» 

India. 
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3:U  GoI(l(ATistnIiA)— Rettttn. 

:y:.  Arm/  Prixe  Mosey — Acooant.  *  "^      ' 

'i9b.  Tran«porution — Seooud  Report  ftom  Conunittee. 

>1.  jipiritH— Return.  ^ 

>.«.  I>ablia  UaioQ  WorkhouM*— Retnnu.  '^ 

:i94.  Mr.  James  Sadleir— Copies  of  the  InfoniuUions  And  Wftrnnt. 
:i43.  Usitenand  Opoimtires  (BqaiUUa  Councils  of  CoociliatJoii)— 

Report  flftm  Committee. 
>'.  Churches  and  Schoolm — Return. 
36;>.  ErcIedAAtJaa  Conimisdon— Third   Report  from  Committee, 

Eridcnce,  &e. 
413.  Public  Health  Act^Retums. 

?AJ.  Grand  J1117  Presentments  (Ireland) — Abstract  of  Acooonit. 
3J7.  Tendon  Corporation — Annual  Accounts. 
4«>3.  Iturmei*' War— Return. 
454.  Priratc'  HUU — Return  of  Capital  and  Loan. 
453.  PubUc  Bills— Return. 
411.  Criminous  Clerks — Return. 
:»2.  Stainp«<l  rostage  Enreloped,  Jcc.— Retumt. 
iSMi.  Soottl  Duel — Report  aud  Minutes  of  Evidence. 
'.tyo.  Churches— Thlr^-sizth  Annual  Report. 

416.  National  Debt— Return. 

429.  3f  usicipal  Boroughs  ( Ireland)— Abstract  of  Statement. 
252.  rinaiio;  Accounts — Clas!»es  1  to  8. 

'11.  Court  0/  Chancery  ( Ireland)  Bills— Report  from  Comndttce* 

>'-i.  Compensations ( Ireland) — Return. 

^4.  (1).  Mr.  James  Sadleir— Copies  of  Informations,  Ac. 

42>i.  (ixford  rnirersitr— Copr  of  an  Ordinance. 

3:).  (:.)  Trade  and  Navigation  Accounts  (3lst  Julj,  1856). 
432.  Armr— Index  to  Report  of  the  Board  of  G«nenl  Olllcen. 

431 .  Cotftinns  Dtttiee  (  Canada  and  the  West  Indies)— Corresponduice. 

432.  British  Guiana — Correspondence. 

337.  CiTil  gerriee  Superannuation — Rei)Ort  from  Committee. 

:m5.  Transports— Return, 

3S3.  Lunatic  Asjlama — Abstracts  of  Accounts. 

•'-"U  Rerenue,  &c*  ( Ireland)— Accounts. 

^.  Sagsr,  &c  —Return. 

'■■^^*.  Rft^«trr9  (Scotland) — Return. 

^>  Chatth  Loawholds — Return. 

*^'  Rml  Police  (Scot]and)~Retttm. 

402.  Grand  Jnrj  CeM  Applotment  (Ireland)— Return. 

^.  Xew  Palace  at  Westminster— Correspondence. 

4dl.  Valuation  (Scotlnnd)— Return. 

^>'*-  Election  Auditors  (Ireland)— Return. 

<30.  Poor  Laws— Returns- 

*».  Ramck  Kasters  (Ireland)— Return. 

^M.  Armj— Nominal  Return  of  Lieutenant-Colonels. 

*2S.  Library  of  the  House— Report  from  the  Conmiittee. 

*-'B.  Klla  Canninglbrd— Correspondence. 

444».  Redundant  List  (Public  Departmenu)— Return. 

444.  Sittbgs  of  the  House— Return. 

450.  Releet  Commttt4$es— Ii<}tum. 

452.  PQblic  BUlf— Alphabetical  List. 

C3.  Private  BOls— Returns. 

379.  Adolteration  of  Food,  Ac— Report  from  theCoomiittee. 

no.  Justices  of  the  Peace— Ketnm. 

3i\  Standing  Orders  of  the  House  of  Commonf. 

4M.  Tiaasportatioii — Lords'  Report. 

417.  Legacy,  Ac.  Dotlee— Return. 

430.  RnMlan  Prizee— Return. 

446.  laselrent  Debtors*  Court— Abstract  of  Return. 
449.  Dirittons  Of  the  House— Return. 
^'  Criminal  Procedure— Report  b/  C.  8.  Oreares,  Esq. 
3S5.  TfansportatiOB— Third  Report  from  the  Select  Committee. 
3^.  New  Westminster  Bridge— Report  and  Evidence. 
^'5.  Pablie  Monica — Report  fh>m  the  Committee. 
346.  Sating  of  Mines— Report  fVom  the  Committee. 
421.  Armj,  Commissariat,  and  Ordnance  (1864-U)— Accoonta. 
333.  Local  Charges  upon  Shipping — Report  from  Committee. 
3^  ContrMts  Ibr  Public  Departmentt— Report. 
378.  Frieadlj  Societies— Report  of  the  Registrar. 
41S.  Commissions  of  Inquiry— Return. 

^'  (1.)  Army  (Supplies  of  the  British  Armj  in  the  Crimea)— 
Index  to  Report. 

^>  (9.)  Trade  and  NaTigation  Accounts  (31st  August). 
3M.  Medical  Lieeuses — Returns. 
425.  AUershot  Camp— Betuiu. 
^l.  Medical  Depertment  (ArmjV-Report. 
310.  Muaitfpal  Boronghs  (Knglandand  Wales)— Abstractor  Return. 
410.  BoiUoa,  Ae.— Aooount. 
419.  Malt»  Ac.— Returns. 
419.  XsTT,  Armj,  Ac.  (Receipt  and  Expenditnie>— Detailed  Ae- 

count. 
445.  Baptisms  (Church  of  Englnnd)— Abstract  of  Return. 
4*7.  CoUeetors*  Fines  (Preseot  DiTislon)— Returns. 

30.  (0.)  Trade  and  NaTigation  Accoimts  (30th  September). 
293.  Tithes— Return. 

^>  (1.)  TruMportatioa— Index  to  Reports. 
441.  Workmen— Abstract  of  Return. 
3^-  (1.)  Sound  Dues— Index  to  Report. 
^*  I^ilotage— Abstract  of  Returns. 
170.  Ceuatj  Ti  mbui  u  s    Abstract  of  Accounts. 
•17.  Paupers,  Ac.  (MetropoUs)— Returns. 
444.  WUU  and  Administrations— Abstract  of  Return. 

39.  no.)  Trade  and  NaTigation  AcoouuU  (31st  October). 
43S.  Paupeit  fMetropolU)— Return. 
3.5. (I.)  PuUic  Honiw— Index  to  Reports. 

44..  Business  of  the  House— Rotum. 


337. 

330. 
38'i. 
414. 
442. 
369. 
•32. 
39. 
438. 
443. 
451. 
310. 
367. 


(1.)  CiTil  Serrioe  Superannuation— An  Addition  to  the  Ap« 

pendix  to  the  Report. 
Woods,  Forests,  Ac.— 34th  Report  of  the  Commisdonert. 
Public  Income  and  Expenditure — Account. 
Superannuations— Return. 
Buiial  Fees— AlMtract  of  Returns. 
(1.)  Ecclesiastical  Conunisslon,  Ac. — Index  to  Reporta. 
(1.)  Local  Chai^^  upon  Shippinf— Index  to  Report. 
(XL)  Trade  and  Narigation  Accounts  (30th  Norember). 
Children  in  the  Workboiues — Return. 
Criminal  Justice  Act— Abstract  of  Return. 
Public  Petitions— Return. 
Church  Rates  (Rates  Refused,  Ac.)— Return. 
BiU— Aberdeen  Colleges. 

Railway  Accidents  ( 1st  Jannarj  to  30th  June,  1856 — Returns. 
Department  of  Science  and  Art — Third  Report. 
Mining  Districts— Report  of  the  Commissioners. 
Conrict  Prisons  (PentonviUe  Prison,  Ac.) — Reports. 
Tariifs  (Foreign  Countries,  Ac.) — Return. 
Highways  ( Receiptii  and  Expenditure) — Statements. 
Colonial  and  other  Possessions— Statistical  Tables,  Part  L 
Salt  in  BriUsh  India— Papers. 
Salt  in  British  India— Conclunon  of  the   Commisaionera' 

Report. 
Coal  Mines— Reports  of  the  Inspectors. 
Prisons— Twenty-flnt  Report  of  Inspecton  (Southern  nnd 

Western  District),  Part  3. 
Trade  of  Foreign  Countries— Abstract  of  Reports. 
Census   of  Ireland  fbr  the  Year  1851— Part  5.    Tables  of 

Deaths,  VoL  1. 
Census  of  Ireland  for  the  Tear  1 851— Part  6.    General  Report 
Military  Prisons— Report  by  Colonel  Jcbb. 
Metropolis  Water  Supply— Reports. 
Australia  (DiscoTery  of  Gold)— Further  Papers. 
Australian  Colonies— Further  Papen. 
Turnpike  Trusts  (Scotland)— Abstract  of  Income  and  Ex- 
penditure. 
Trade  and  Narigation  with  Foreign  Countries  (1855)— Annual 

Statement. 
Crown  Lands  in  the  Australian  Colonies— Further  Papers. 
Foreign  Countries -Statistical  Tables,  Part  3. 
Paris  UniTcrsal  Exhibition— Reports,  Parts  2  and  3. 
C;riminal  Oifbuders  (England  and  Wales)— Tables,  1855. 
War  with   Russia— Addresses,  Resolutions,   Ac.,  from  the- 

BriUsh  Colonies. 
Public  General  AcU— Cap.  62  to  120,  and  Table. 


Sessiox  1854. 

448.  (3.)  Index  to  Reports  of  Commisaioners  (Cathedral  and  Col- 
legiate Churches). 

DHttered  <m  Ath  FeArsiory,  1857. 
323.  Church  Rates  (Monies  recelTed  and  expended)— Return. 


PATENT  LAW  AMENDMENT  ACT. 

APPUCATIOHS  FOR  PATBSTS  AHD  PmTICTTOX  ALLOWED. 

[From  OazettCt  January  Z0th,lBb7J] 

Dated  26/A  November^  1866. 
2802.  Frauds  North  Clerk,  mrmingham— ImproTemenU  in  metallio 
roofing  for  buildings,  and  in  appendages  to  rooA. 
Dated  9tk  December,  1866. 
2016.  ThomaaPeake,  Abbey- atreet  Mill,  Derby— Certain  improTO- 
menta  in  the  manuflMstore  of  cheidlle  and  other  piled  fkbrica. 
Daied  121*  JanMOfy,  1S57. 
•8.  Geoiie  Ferguason  Wilson,  Belmoot,  Vauxhall— Improremente 
in  treating  Burmese  and  such  like  petroleum,  and  their  pro- 
ducts. 
100.  Joseph  Bennett  Howell,  SheiBeld,  and  NIchohM  HarTey,  12, 
Haymarket— Improrementa  in   the  manufkoture  ^of  steam 
boUers. 
102.  Gtoorge  Eakh^lme  and  Henir  Wilkes,  Rotherham,  Yorkshire— 
Improremcnts  in  apparatus  tut  pireTenting  waste  of  water- 
ftam  serTloe  pipes  and  dstens. 

Deikd  13IA  -feniisry,  1867. 
104.  Alfred  Bower,  UTerpool— ImproTements  in  or  appUeable  to 
the  keels  of  naTinble  Tessels. 

107.  Willlem  Oossage,  Widnes,  Leneashire— ImproTemenU  in  the 

manulketure  of  sulphuric  acU.  and  in  the  oonstructlon  of 
apparatus  used  Dw  suoh  manuflwture. 

108.  Darld  Cheetham,  Roohdale— ImproTements  in  appetatus  ep- 

^Ueable  to  steam  and  other  boilers. 

109.  Michael  Potter,  Manchsstei^The  application  of  certain  oiate- 

rials  in  the  mannfkcture  of  healds  fbr  weaTing. 

110.  Robert  Cameron   Oalton,  Ham-common— An  apparatus  fbr 

glTlng  ahum  to  the  inmates  of  dwelling-houses  in  cases  of 
bttrglaiy. 

111.  Franoois  Auguste  Verdeil,  30,  Rue  St.  Sulplce,  Paris,  and 

EmoDd  Michel,  4,  Quel  Imperial  Pnteaux  (departement  of 
the  Seine),  Fnnee— ImproTements  in  obtaining  extracU 
fhun  madder  Ibr  dyeing  and  printing. 

112.  John  Banham,  Albert-road,  Kingston-upon-Thames— An  im- 

proTcment  In  the  manufacture  of  mats  or  flabncs  used  for 

packing. 

113.  Robert  RusseU,  Derby —ImproTomcnU In  stores  andllrc-pUees^ 
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Dated  Utk  January,  1657. 
114.  Sir  Janips  Murray,  M.U.,  Dublin— Abating  the  nnellg  and  In- 
creasing the  fertilizing  uDcfolneas  of  liquid  manures,  sewage, 
gas,  or  other  liiiuor<,  and  for  means  of  raising  or  propelling 
such  mixtures  and  other  solids  or  fluids  to  convenient  heights 
or  distances, 

116.  John  Coopo  Haddan,  4,  Cannon -row,  Westminster— Impror»- 

mentd  in  smelting  ores,  and  in  roasting  and  extracting  pro- 
ducts thereflrom.    (A  communication.) 

117.  William  Edward  Newton,  66,  Chanccxy-lane— An  ImprOTed 

steam  engine.    (A  communication.) 

118.  William  Edward  Newton,  66,  Chancerr>lane— An   improrc- 

ment  in  rollers  employed  for  calcndorlag,  mangling,  and 
other  processes  of  analogous  character.    ( A  oommnnication.) 

119.  OustaT  Adolph  Hlittkowski,  New-street,  U.S.— Improrements 

in  breech-loading  fire-arms. 

Dated  15th  Janvary%  1857. 

120.  Alfred  Charles  Uobbs,  97,  Cheapddo— An  imprOTement  in  locks 

and  Latches. 

121.  Darid  Hamilton  Fowler,  Now  Orleans,  U.S.— An  improve- 

ment in  steam  boilers. 

122.  George  Farker  and  William  Martin,  Manchester-Certain  im- 

prorements in  machinerj  Ibr  opening,  cleaning,  and  prepazing 
ootton. 

123.  Joseph  Iligham,  Bianchcster— Improvements  in  Talre  mnsica] 

instruments. 

124.  Charles  Wjo  Williams,  Liverpool- ImproTements  in  Aimace 

grates  and  flre-bars. 

126.  Thomas  Frederick  Ilenlcj,  Bromley— Improvements  in  the 

preparation  or  manufiicture  of  certain  beverages  or  liquors  of 
the  nature  and  character  of  home-made  vnnes,  and  in  the 
means  of  obtaining  the  same. 
129.  Fhmcis  Watkint,  Sunimerflcld-cottage,  Birmingham— Improve- 
ments in  machinery  for  manufacturing  bSts,  spikes,  and 
rivets. 

127.  Alfred  Vincent  Newton,  66,  Chancery-lane— An  improvement 

in  st«am  engines.    (A  communication.) 

128.  Julius  Homan,  Milk -street,  Cheapsidc— Improved  maehinciy 

for  (biding  cloth  into  lengths. 

129.  George  Bedson,  Manchcster^Improvements  in  coating  and 

insulating  wire. 

130.  Matthew  Andrew  Mulr  and  James  Mcllwham,  Glasgow— Im- 

provements in  moulding  or  shaping  metals. 

131.  Robert  Adamson  and  Richard  Ilollaud,  Preston,  Lancashire- 

Certain  improvements  in  looms  for  weaving. 
Dated  16/A  Jmmary^  1857. 

132.  Samuel  Haycraft,  Birmingham— Improvements  in  anchon. 

133.  Thomas  Jackson  Milncs  Townsend,  Searby,  near  Brigs,  Lin- 

colnshire—Improvements in  drain  pipes,  and  in  maoiinexy 
fbr  producing  the  same. 

134.  John  Edridge,  Binningham-^Improvements  in  "  safety  pins'* 

fbr  dress  and  other  similar  purposes. 

139.  Heni7  Ilenson  llcnson,  3ii,  Parliament-street— Improvements 

in  treating  animal  and  vegetable  fibre  and  Ikbrics  fbr  pre- 
serving or  waterproofing  the  same. 

136.  George  Storey  Moore,  Monkwearmouth,  Sunderland — An  im- 

provement in  ocnnbining  steam  engines  and  boilers,  when 
used  with  screw  or  stem  propellers  of  ships  or  vessels. 

137.  George   TomUnson   Bousflcld,  Su^x-plaoe,    Loughborough- 

road,   Brixton — Improvements   in    sewing  machines.    (A 
communication .) 

138.  John  Henry  Johnson,  47,  LinoolnVlnn-fleld — Improvements  in 

•atohing  machines.    (A  communication.) 
Dated  llth  Janmarp^  1857. 

140.  Prix  Auguste  Thiodore  Pichon,  U\)on,  f^noe^An  improved 

process   for  accelerating  tanning  without  the  assistance  of 
adds  Ibreicn  to  the  bark. 

141.  Charles  Frederic  Vas^rot,  45,  £«ex>street.  Strand— A  new 

beverage.    (A  communication.) 

142.  Charles  Frederic  Vauerot,  46,  Essex-street,  Strand— Covering 

all  description  of  grain  with  a  fertile  substance  or  maavre, 
and  the  apparatus  employed  ibr  the  same.    (A  oommnnioa 
tion.) 

143.  John   Dennison  and  Henry  Hirst,  HalUkx,  Torluhire— Im- 

provements in  looms  tot  weaving. 

144.  Peter  Walker,  Warrington — ImproTements  In  apparatus  em- 

ployed in  distilling  and  in  the  mannftctnre  of  vinegar. 

145.  Angnstin  Leopold  Autran,  39,  Rue  de  rEohiquier,  Paris--Cer- 

tain  improvements  In  the  wicks  of  candles  and  lamps. 

146.  Joseph  Cooke  and  William  Cooke,  Shrewsbury — ^A  new  or 

Improved  rotary  machine,  to  be  used  as  a  steam-engine, 
watcr-whcel,  lire-engine,  or  pump. 
U7.  Andrew  Steimneti,  MUdle  Temple. — The  improvement  of  cir- 
cular gas  burners  and  their  ehimnies  (to  be  called  the  Stein- 
metz  Burner  and  Steinmets  Chimney). 


148.  Robert  Reeves  and  John  Reeves,  Bratton,  Westbnij,  Wilts^ 

Improvements  in  madiinery  for  delivering  manure  for  agri- 
cultural purposes. 

149.  William  Wame,  Tottenham— Improvements  la  the  mannftm- 

ture  of  deckle  straps. 

150.  John  Long,  Tiverton,  Devon— Improvements  in  the  fhstenings 

of  brooches  and  other  articles  of  Jewellery. 

Dated  19lA  Jamtiarp,  1857. 

151.  Nicholas  Fortune,  Paris— Improvements  in  the  mannJkfiture  of 

knifb  handles. 

152.  Henry  Vaxmoy,  25,  Rue  du  Faubourg  dn  Temple,  Paris— Cer- 

tain improvements  in  heating  foot-stoves,  beds,  and  appli- 
cable to  various  other  dmilar  purposes. 

153.  Thomas  Sagarand  Christopher  Tumor,  Burnley,  Lancashire— 

Certain  improvements  In  power  looms  fbr  weaving. 
155.  William  Haslett  Mitchel,  Brooklyn,  New  York,  U.S.— Im- 
provements  in  means  for  distributing  and  composing  types. 

167.  Edwin   Chu-k,   20,  Great   George-street,   Westminster— Im- 

provements In  floating  docks. 

168.  John  Bird;  Chance's  Fire  Brick  Works,  near  Dudley- Im- 

provements in  the  manufkcture  of  articles  suitable  to  be  used 
as  window  heads  and  sills,  lintels,  and  other  similar  parts  of 
buUdings. 
159.  Edwin  Clark,  24.  Great  Geozge-street,  Westminstct^Improve- 
ments  in  machinery  or  apparatus  for  raising  ships  out  of  the 
water  Ibr  the  purposes  of  examination  and  repair. 

Dated  20tk  Jotmaf  y,  1857. 
161.  Thomas  Edwards  and  Daniel  Rowley,  Brierley-hUl,  Stafford 
shire— New  or  improved  machinery  Ibr  rolling  taper  bars. 

166.  Richard  Archibald  Brooman,  166,  Fleet-street— ImpiovemenU 

In  the  manuikcture  of  pettiooata  and  other  knitted  Ihbrics  on 
circular  looms  or  frames.    (A  communication.) 

167.  Thomas  Johnson,  Runoom,  Cheshire— An  improvement  la 

puriiying  alkaline  lees. 

169.  WlUlam  Henry  Barlow,  Derby,  and  Henry  Woodhouse,  23 

ParUament-stroet— Improvements  In  the  permaaeat  way  of 

rallwv*- 
171.  John  Henry  Johnson,  47,  LlnoolnVinn-flelds— Improvementa 

in  apparatus  Ibr  the  preservation  of  lifis  aad  property  at  sea. 

(A  communication.) 

IKVKXTIOH  WITH  COXPLKTI  SPKCITICATIOK  FILSO. 

180.  Thomas  Kitelee,  Everett-street,  Brunswick-square— Am  Im- 
proved combination  of  Ingredients  to  be  employed  as  a  break- 
Hut  powder,  or  article  of  diet.— 21st  January,  1 86  7. 


WEEKLY  LIST  OF  PATENTS  SEALED. 


1799. 
1801. 
1816. 
1827. 
1836. 

1R38. 
1840. 
1870. 
1876. 
1900. 

1970. 
2012. 
2882. 

2884. 

1834. 


Januarv  30M. 
Robert  William  Slevlor. 
Julien  Denis. 
Thomas  Boutledge. 
Oliver  Long. 
George  Walker  aad  James 

Scrmigeour. 
Alexander  Wright. 
Jean  Jacques  Danduran. 
WlUiam  Gorse. 
Thomas  Whittaker. 
Alfred  Priest  and  William 

Woolnongh. 
Etienne  Sterllnguc. 
John  Randolph  Sees. 
Auguste  Edouard  Lotadoux 

BelUbrd. 
David  Crawford. 

Fehruarff  2rd, 
Nicolas  Cadiat. 


1844. 

1848. 

1864. 

,  1882. 

1887. 

1897. 
1926. 
1927. 
1939. 

1956. 
2000. 
2366. 

2380. 
2815. 
2897. 
2905. 


Antoine  Dominique  Sisco. 
John  Keith. 
Coleman  Defries. 
Edward  Owen. 
Richard  ArdhibaUl  Broo- 


Jean  Baptiste  Clara. 
William  Edward  Newton. 
William  Edward  Newtoa. 
Joseph  Brouardand  Joseph 

Hubert. 
Robert  Kenton. 
Alfred  Vincent  Newton. 
George  Hallen  Cottam  aad 

Richard  Cottam. 
George  William  Vamell* 
James  Higgla. 
James  Perry. 
Richard  Eatoa. 


PATKKTa  09  WHICH  TUK  TBIRD  YKiJl'8  StAMT  DoTT  BJL8  BSSIT  PAID. 

240.  William  Wright  aad   G. 

Browa. 
261.  Adolphe  Mohler. 
264.  James  Stevens. 
273.  Vniliam    Loncmaid     and 

John  Longmaid. 

January  30f A. 

259.  Joseph  Beattle. 
279.  James  Boydell. 
328.  Heni7  Warner,  Joseph  Hay- 
wood, aad  Wm.  Cross. 


261*. 

234.  Luther  Yduag  and  Edwin 
Marten. 
Jammary  27M. 
201.  Patrick  MaIrCi«ne. 
23)4.  Louis  Christian  Koefiler. 
241.  Pierre  Joseph  Meeus. 

January  28/A. 
246.  Claude    Bernard     Adrien 
Chenot. 
January  29/A. 
227.  John  Kershaw. 
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No.  in  the 
Register. 

Date  Of 
Registration. 

Title. 

Proprietors*  Name. 

Address. 

3940 
8941 
2942 

Jan.  30. 

1         f«     ft 
1      Feb.    4.      1 

Lift  Protector  ...,^ ^.... 

An  Omnibus  Lamp 

FastenlBg  for  Cofln  and  other  bandies 

Isaac  Parkes 

Price's  Patent  Candle  Compaay 
Hector  Rlohard  Cooks ey ......... 

Birmingham. 
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Iinirnal  of  i\t  3amt^  of  %xts. 


FRIDAY.  FEBRUAMY  13,  1867. 


NOTICE  TO  MEMBERS. 

Members  who  have  not  veo^ived  theit  cank  of 
iBvitation  to  the  Society's  CONVERSAZIONE 
of  Saturday,  the  21st  instant,  >are  requested  to 
inform  the  Secretary,  who  will  foftvart  the  cards 
imm^diatelj. 


EXAMINATION  PRIZE  FUND. 

The  following  donations  have  been  made  since 
the  last  announcement : — 

Alierman  Challia,  M.P £6    0 

Charles  fiatcliff,  Esq.,  (annual) 10  10 


EXAMINATIONS. 

The  Secretary  having  from  time  to  time  re- 
<jeived  letters  asking  for  further  information  on 
aeveral  points  in  connection  with  the  ensuing  ex- 
aminations, which  seemed  either  doubtful  or  ob- 
scure, the  Council  are  of  opinion,  that,  when  the 
questions  involve  points  of  general  interest,  the 
Teplies  should  be  given  publicly,  for  the  benefit  of 
all,  in  the  columns  of  the  Journal. 

To  THE  SeCBETABY  OF    THE  SOOIBTV  OP  AbTS. 

Bib, — ^We  are  busily  occupied  in  preparing  for  the  ex- 
amination in  June,  but  are  m  some  difficulty  to  decide 
what  books  we  shall  use  for  reading  the  subjects  of 
'*  Om^W"  and  "  History  from  1603  to  1688." 

The  Examiners,  in  their  printed  instructions,  recom- 
mend eeToral  workB  on  each  sulgect,  but  these  we  cannot 
procure  without  purohase,  and  this  we  could  not  afford. 
1  fear,  under  these  droumstances,  it  will  not  be  in  our 
p»er  to  procure  more  than  <me  good  work  on  this  sub- 
ject, and  I  should  feel  much  obliged  if  you  could  assist 
OS  m  making  a  selection. 

I  remain,  <&c., 
^^  ♦    •    » 

(beply.) 
^  Sodclj  of  ArU,  Adelphi,  London,  Flab.  9, 186T. 
*u    o'   .   *°^  mstructed  by  the  Board  of  Examiners  of 
i?!*!?'*^^  ^^.  ^^>  '*P^y  *o  your  inquiry,  to  state 
inat  tne  J!,xaminers,  in  recommending  certain  text-bboks 
^  eli«ble  Manuals  of  Study,  did  not  by  any  means  wish 
at  to  be  implied  that  all  these  books  were  to  be  read. 
Xhey  serve  rather  to  show  how  much  and  what  kind  of 
inowled^  will  be  required M  the  Society's  examinations, 
in  the  Ii^xaminers'  report,  under  the  head '  *  Geography," 
the&Trt  book  named  in  the  list,  Mrs.  SomervlUe's  Physi- 
cal (^ography,  contains,  probably,  as  much  geology  as 
nlur^^"®".^  require,  and  for  English  History, 
lUUaim  8  Constitutional  History  will  be  amply  sufficient! 

I  am,  &c., 
P'LE  NEVE  FOSTER,  Secretary. 

To  THE  SBCBrriRv  OP  In,  Society  op  Abts. 

•  ••  MechaniM*  laititiiUih.,  Jan  30  186T 

Sib, — ^Womd  you  kindly  inform  me  where  inem'l)ers'of 
ibe  Institute,  who  are  desirous  of  offering  themselves  for 
examination  before  the  Society  of  ArteatHudderstield  in 
June  next,  are  to  undergo  their  preliminary  examination. 


and  could  you,  at  the  same  time,  supply  me  with  printed 
forms  which  candidates  are  required  to  fill  up  and  for- 
ward to  the  Society  of  Arts. 

I  am,  &c.  *    »    » 

(reply.) 
Society  of  Arts,  Adelpbi,  London,  Feb.  9^  1867. 

SiB,— I  am  directed  by  the  Council  of  the  Society  of 
Arts  to  state,  for  your  information  and  for  that  of  others, 
that  while  the  Council  attach  the  highest  import- 
ance to  the  due  organisation  of  the  preliminary  local 
examinations  and  their  energetic  working  out,  yet  they 
have  no  authority  to  interfere  eitlierin  their  general  ai- 
rangements,  or  in  their  several  details.  These  are  matters 
which  exclusively  belong  to  the  local  authorities  or  to 
combinations  of  the  authorities  of  groups  of  Institutions 
in  the  same  district: 

While  the  Council  of  the  Society  of  Arts  stand  aloof 
from  any  interference  with  the  local  management  in  the 
matter  of  the  preliminary  examinations,  they  will  watch 
with  lively  interest  the  development  of  the  principle, 
because  they  believe  that  on  the  amount  of  local  sympathy 
thus  elicited,  and  the  cordial  co-operation  secured,  will, 
in  a  great  measure,  depend  the  ultimate  success  of  the 
Society's  scheme  of  National  Examination. 

The  Candidates*  *  *  forms  of  application  to  be  examined  " 
are  now  ready  for  delivery,  and  the  number  required 
(one  for  each  candidate^  will  be  transmitted  by  me  on 
receiving  a  written  application  from  the  Secretary  of  any 
Mechanics*  Institution,  or  Principal  oia,  School,  m  union 
with  the  Society  of  Arts. 

I  am,  &c., 
P.  LE  NEVE  FOSTER,  Secretary. 
To 


TENTH    ORDINARY    MEETING. 

Wednesday,  Feb.  11,  1857. 

The  Tenth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Sesaion  was  held  on  Wed- 
nesday, the  11th  inet.,  Thomas  Webster,  Esq., 
F.R.S.,  in  the  chair. 

The  following  Candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 

Stanton,  William 
Swan,  Michael 
Thomson,  Ilobert 
Vigcrs,  Francis 


f 


Mackinnon,      Commander 

lisiuchlan  B.,  R.N. 
Plummer,  Ilobert,jun. 
Sanceau,  Isidore  Eugene 

Weguelin,  Thomas  Matthias. 

The  Paper  read  was : — 

ON  THE  APPLICATION  OF  RAILS  FOR  HORSE 
TRANSIT  IN  THE  STREETS  AND  ENVIRONS 
OF  LONDON,  AND  ALSO  FOR  RAILWAY 
BRANCHES. 

Br  W.  Bbidoes  Adams. 
Facility  of  transit  may  be  taken  as  a  convertible  term 
for  civilisation.  Tlie  earliest  and  cheapest  transit  being 
by  water,  the  earliest  settlements  of  mankind  were  con- 
sequently along  the  banks  of  rivers.  When  the  banks 
happened  to  be  high,  as  the  site  of  old  London  within 
the  walls,  then  the  conditions  of  health  as  well  as  transit 
were  attainable.  When  low,  as  in  the  marshes  of  Kent, 
Surrey,  and  Middlesex,  then  of  necessity  the  conditions 
of  health  were  difficult  of  attammeut.  Still,  tranait 
being  the  primary  necessity  of  a  city,  the  absence  of 
facility  other  than  by  water  caused  an  increasing  popu- 
lation simply  to  radiate  from  a  centre  with  little  regard 
to  the  conditions  of  health.  Now,  inasmuch  as  man  is 
hy  necessity  a  production  of  the  soil  and  climate  on 
which  he  is  bom  and  in  which  he  dwells— modified  by 
the  quality  of  his  food  and  clothing,  and  warmth  and 
shelter— it  follows   that  if  London  had  followed  the 
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sites  of  the  healthiest  localities,  t.«.,  the  high  levels,  and 
the  low  grounds  had  been  preserved  for  gardens  and 
orchards,  the  general  population  of  London  would  have 
Attained  a  higher  condition  of  health,  and,  regarded 
from  an  economical  point  of  view,  would  have  been  bom 
and  brought  up  at  less  cost,  and  would  have  resulted  in  a 
longer  industnal  life,  as  interest  and  sinking  fund  on 
the  capital  so  expended.  The  low  grounds  left  as  garden 
and  orchard  womd  have  been  the  natural  recipient  and 
deodoriser  for  the  sewage  of  the  high  ground ;  improved 
health  would  have  increased  wealth  generally,  and  pre- 
vented individual  poverty,  and,  as  a  consequence,  a 
highly  moral  population,  the  population  of  a  healthy 
climate,  would  have  existed  throughout  the  metropolis, 
divested  of  the  plague  spots  which  the  labours  of  philan- 
tropists  have  laid  bare  and  done  much  to  remove — for 
LiOndon,  natural  London,  is  probably  second  to  no  part 
of  the  world  as  a  healthy  residence.  Had  our  earlier 
legislative  bodies  understood  the  conditions  of  health,  it 
is  not  improbable  that  a  standard  building  act  would 
have  prohibited  the  erection  of  dwellings  on  unwhole- 
some sites  calculated  to  lower  the  standard  of  health  and 
life,  and  thus  have  enforced  the  means  of  rendering 
them  artificially  healthy,  or  of  forcing  the  population 
along  the  higher  grounds.  Had  this  been  done,  im- 
proved means  of  locomotion  would  have  become  an  im- 
perative necessity,  and  the  brains  of  an  earlier  ])criod 
might  have  induced  the  development  of  rails  for  town 
transit,  as  well  as  for  the  conveyance  of  minerals  in  dis- 
tant localities.  The  absence  of  cheap  transit,  together 
with  lower  rents,  induced  the  spread  of  buildings  over 
unwholesome  flats  below  the  river  level ;  but  it  may  be 
taken  as  a  rule,  that  the  low  rent  is  a  fallacy,  and  that 
the  doctor  absorbs  more  than  the  difference,  saying 
nothing  of  the  Ioks  of  time  and^  diminished  length  of 
life.  As  time  rolls  on,  and  knowledge  spr^tds,  it  will 
be  more  and  more  imderstood  that  not  merely  the  poor 
but  the  wealthy  classes  also,  suffer  in  degrees  by  the  ex- 
istence of  malarian  humanitv,  and  the  probability  is, 
that  the  appropriation  of  lofw-lying  lands,  asatBattersea, 
for  public  gardens,  will  in  time  lead  to  the  removal  of 
acres  of  bnck  hovels  run  up  by  building  speculation,  on 
ffltes,and  with  materials,  utterly  unfitted  for  the  dwellings 
of  human  beings. 

A  more  beautiful  site  for  a  gi-eat  city  could  not  well 
be  imagined  than  this  of  London,  having  regard  to  so 
large  a  population.  The  hills  or  high  levels  of  Mid- 
dlesex, on  the  one  side,  and  the  hills  of  Surrey  on  the 
other,  are  the  true  sites  for  North  and  South  London — 
the  dwellings  of  health.  The  river  fiats  are  the  garden- 
grounds  laid  out  by  nature,  with  the  broad  river  roll- 
ing between  for  transit  and  drainage  ;  space  for  air — 
space  for  exercise  and  recreation  in  fine  weather — and  for 
intersecting  roa<ls  communicating  with  north  and  south. 
With  the  constant  increase  of  population,  the  Surrey 
hills  will  assuredly  he  covered  with  dwellings,  with  the 
site  of  the  Crystal  Palace  as  a  nucleus,  and  the  expansion 
of  London,  with  the  increasing  light  of  knowledge,  will 
take  the  direction  of  the  high  grounds  and  go  out  of  the 
low  river  levels,  if  the  means  of  transit  be  facilitated. 
It  is  therefore  the  interest  of  the  owners  of  estates 
eligible  for  building  purposes,  thoroughly  to  understand 
the  best  modes  of  transit. 

Leaving  the  courses  of  the  rivers,  the  earliest  roads 
were  tracks  for  horses  and  other  animals.  When  the 
loads  grew  too  heavy  for  the  horses,  sledges  were  substi- 
tuted, and  the  sledges  were  subsequently  converted  into 
carts  bv  the  application  of  a  roller  beneath  them,  simi- 
lar to  the  crushing  roller  of  the  modem  farm.  The  roller, 
from  its  great  friction  on  the  surface  of  the  ground, 
then  assumed  the  fonn  of  a  pair  of  wheels  fixed  on  a 
shaft,  which  revolved  in  l^earings,  like  the  rowlocks  of  a 
boat.  Such  are  the  existing  wm«  carts  of  Spain,  Portu- 
gal, and  other  countries ;  and,  curiously  enough,  such 
are  in  principle  the  wheels  and  axles  of  our  modem 
railway  carriages.      The  Portuguese  can  have  inside 


bearings,  and  railway  wheels,  have  sometimes  inside  and 
sometimes  outside  bearings. 

FIC.  1.  Hg.  2. 


Fig.  3. 


By  reference  to  the  diagrams.  Figs.  1  and  2,  it  will^  be 
seen  that  the  wheels  of  the  Portuguese  car,  supposing 
them  to  be  of  equal  diameters,  are  only  calculated  to  nm 
forward  in  a  straight  line.  If  the}'  be  of  differmg  di- 
ameters,  they  represent  a  cone,  and  they  wUl  only  run  m 
a  curved  line;  and  anv  movement  out  of  the  direction 
they  tend  to,  can  only  be  produced  with  excessive  ihctiOD, 
and  a  squeaking  noise  is  the  result,  which  is  humour- 
ously  ascribed  to  the  orders  of  the  custom-house  officers, 
to  guard  against  smuggling. 

Referring  to  the  railwav  wheel 
diagram.  Fig.  3,  it  will  be  seen 
that  the  peripheries  are  conical 
in  opposite  directions,  and  that 
they  rest  upon  the  two  rails 

Iwith  the  guiding  flanges  be- 
|— — ;^3r  tween  them.  Therefore,  on 
^■■■■l  a  straight  line,  the  rolling 
movement  will  so  adjust  them 
as  to  keep  the  bearing  on  equal 
diameters.  If  the  line  of  nils 
be  a  curve,  the  wheels  will 
move  to  right  or  left  till  their 
bearing  diameters  correspond  to  the  difference  in  length 
of  the  outer  and  inner  curve  of  the  rails,  supposing  that 
the  play  between  the  flanges  and  the  rails  oe  sufficient 
lateral  to  permit  the  movement. 

But  this  is  on  the  supposition  of  a  single  pair  of  wheels, 
with  perfect  freedom.  If  two  or  three  piura  of  wheeU 
be  attached  to  a  single  carriage,  their  free  movement 
will  be  impeded.  If  the  diameteis  of  the  wheels  be  all  ex- 
actly alike,  and  theaxles  all  parallel  and  rectangular  to  the 
traction,  they  may  move  on  a  straight  line  of  rails  with- 
out friction.  If  on  a  cur>-ed  line,  their  movement  will  be 
one  of  considerable  friction,  unless  the  axles  are  made  to 
radiate  to  the  centre  of  the  cur>'e,  and  with  free  move- 
ment to  regulate  the  coned  diameters. 

If  the  aues  be  arranged  parallel  to  each  other,  but  not 
at  right  angles  to  the  line  of  traction,  the  free  rolling 
movement  will  be  converted  into  a  sledging  movement, 
and  so  also  if  the  axles  be  not  parallel  with  each  other, 
save  when  on  a  curve  corresponding  to  the  angle  formed 
by  the  axles. 

All  these  evils  are  aggravated  by  screwing  forcibly 
together  a  number  of  carriages  to  form  a^  train,  which 
becomes  a  kirfd  of  long  sledge,  moving  with  great  fric- 
tion, as  may  be  verified  bv  watching  the  polished  glint 
on  the  surface  of  the  rails  after  a  train  has  passed  over 
them,  the  burnish  being  produced  by  mbbing  and  not  by 

rolling. 

Trains  of  passenger  carriages  are  thus  screwedjy  to- 
gether in  order  to  prevent  lateral  movement,  ap^^ngto 
passengers.  But  trains  of  goods  or  coal  wjaiS^M  *"  1®" 
loose,  connected  bv  a  chain.  The  fir^  thing  an  engme- 
driver  does  when  about  to  t*^*  ^^  ^™*",.2^  ?** 
waggons  is  to  bade  them  -«  one  on  the  <^er.  The  first 
onestarts  the  iw»o4Mia,  the  second  the  third,  and  so  on,  tne 
iiupetuB  gradually  increasing  and  overpowering  the 
inertia  till  the  whole  are  close  togeUier.  The  engine 
then  advancing  in  the  opposite  direction  starts  the  mit^ 
second,  third,  and  so  on,  till  the  whole  train  is  in  motioDi 


,  !.«.,  the  roil  projecting  above  the  eurface  of  Ul» 
ground,  aod  mthoata  guiding  flange,  which  waa  applied 
■    the  wheel  iiut«ad.     The  fomw  of  the  rail  w 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Psbroaiit  13,  1867 


If  watched  from  a  Lridga  abow,  the  train  will  be  m 
nnuona  morement,  (he  wheels  of  each  waggon  moving 
laterally  to  accommodate  thenuelvea,  not  to  the  groat 
corvea,  but  to  innumerable  muJl  curves,  formed  1^  the 
iTTcgniantiei  of  the  rails  at  joints  and  elsewhere,  the 
wheels  prening  at  intervals  on  the  inside  or  the  outside 
of  the  rail  braadth. 

So  long  M  two-wheeled  carts  were  used  upon  rough 
roadij,  it  was  just  possible  to  overcome  their  friction,  but 
when  the  loads  became  heavy  enough  (o  require  a 
gco  on  fonrwheetB,Dlovement  became  impracticable, 
though  the  front  axle  was  made  to  turn  at  an  angle  with 
the  hind  one.  This  necewitated  the  revolution  of  each 
wheel  on  an  axle-ann  independently  of  the  other  wheels. 
The  aledgiuE  movement  was  thus  immediately  converti- 
ble into  a  roIUng  movement,  with  greater  or  less  friction 
according  to  the  structure  of  the  axle  and  wheel  and  the 
good  or  bad  mutt^  of  the  road. 

In  proportion  to  the  roughness  of  the  surface  it  became 
desinble  to  increase  the  diameters  of  the  wheels  to  span 
the  hollows.  But  very  large  wheels  have  advantage 
and  diradvantages  also.  If  the  speed  be  very  great,  tni 
axle  friction  is  reduced  by  diminishing  the  number  of 
revolntionH — a  positive  advantage.  But  a  very  large 
wheel  becomes  a  disproportionately  heavy  wheel,  and  for 
■teep  ascents,  for  horae  traction,  freqasntly  loeeH  more 
than  it  gains,  while  for  deecent^  it  helps  to  overrun  the 
bOTBes.  It  became,  therefore,  a  mitdi  more  desirable 
thing  to  improve  the  roads  than  to  enlarge  the  wheels. 

The  earliest  roads  were  the  simple  surCkce  of  the  earth. 
When  worn  intoruts,  anew  and  parallel  track  waetaken, 
and  then  another  and  another.  What  are  called  wheal 
road«  in  the  Pampas  of  La  Plata  and  the  steppes  of 
Rnasia,  are  eianplee  of  this.  Bat  this  Idnd  of  accommo- 
dation was  only  available  on  broad  plains,  with  land  of 
iltUe  or  no  value,  On  valuable  land,  or  in  mioenl  dis- 
tricts or  rocky  valleys,  it  wu  needful  to  repftlr  the  trKch* 
when  worn.  Where  stone  existed,  the  obvious  method 
wu  to  break  it  into  small  pieces,  and  throw  it  into  the 
nit«,  ai  was  the  case  in  Dwfaydiire  and  elsewhere,  and 
this  no  doubt  was  the  earliest  Idnd  of  macadam. 

In  the  coal  districts  of  the  North,  where  land  was 
valuable,  it  became  the  practice  in  opening  a  coal-pi  t  to 
hire  a  "way  leave,"  orri^tofway,  or  leave  a  way  open 
wfaich,if  the  pit  worked  out,  could  again  be  used  for  cul- 
tivation or  grazing.  If  the  oidinaty  ground  was  used  to 
tlavel  on,  a  norse  could  only  draw  about  17  cwt.  of  coals, 
and  to  amend  this  the  earliest  railways  were  devised, 
yiz.,  a  system  of  cross  sleepers,  placed  two  or  three  feet 
apart,  and  on  these  were  trenailed  down  longitudinal 
wooden  rails,  squared  1o  a  section  of  six  inches  oroad  by 
five  indiea  deep,  the  guage  of  way  being  four  feet.  " 
these  wooden  rails,  which  formed  a  Bubstnicture, 
trenailed  down  other  pieces  of  timber,  which  could  be 
taken  away  and  replaced  when  worn.  On  this  kind  of 
railway  a  honie  cotUd  draw  42  cwt.,  or  two-and-a-half 
times  the  load  of  tlie  ordinary  road.  The  introduotioji 
of  these  roads  took  place  about  tlie  year  1000.  It  was, 
of  course,  necessary  to  level  the  ground  beneath  and 
around  the  timbers  for  the  horses'  feet,  and  this  therefore 
constituted  the  first  invention  of  railways,  an  invention 
forced  on  by  the  absohite  necessity  of  a  conlinnous  stream 
of  traffic  which  ordinary  roads  were  unequal  to. 

The  wear  of  the  timber  begot  the  practice  of  covering 
it  in  parts  with  plates  of  iron,  in  strakes  like  the  tyre  of 
a  wh«l,  Subneciuently  cast-iron  platen  were  used,  of  nn 
angular  form,  stretching  from  sleeper  to  Hleejier,  an  ele- 
vated rib  rising  from  a  flat  plate  fastened  down  to  the 
sleepers,  theribs  being  either  inside  the  wheels  or  outside. 
This  kind  of  rail  was  call-d  the  tramway,  either  from 
the  name  of  the  engineer  who  Br«i,  nsed  it,  Mr.  Oirtram, 
or  from  the  fact  of  its  tramelling  the  wheels  to  their 
path.  The  objection  to  it  was  the  facility  of  dirt  lying 
on  it,  impeding  the  path  of  the  wheels.  This  is  shown 
t^  Fig-  ■*■ 
This  ultimately  gave  rite  to  the  invention  of  the  edge- 


.  Fig.  5  shows  a  section  of  rail  with  a  broad  flat 
base,  spiked  down  upon  BleejierH  commouH  used  in  the 
United  States.  Fig.  «  a  bridge  rail  usuallj  screwed 
down  upon  sleepers.  Fig.  7  a  rail  with  a  broad  head 
but  narrow  biae,  to  provide  for  which  a  cast-iron  chair  ii 
used.  Fig.  S  shows  the  double-headed  rail,  also  used 
with  a  chair,  and  intended  for  reversal  upside  down  when 

All  these  systems  of  rails,  whether  tramways  or  edga 

ils,;projcct  above  the  surface,  and  the  wheels  are  guided 
by  both  rails,  and  cannot  be  guided  liy  one  rail  only,  or 
they  would  run  off.  This  fact  involves  a  very  compli- 
cated arrangement  of  what  are  called  mirilchee  and  polnta 
and  crosmngs,  when  it  is  required  to  move  a  train  from 
line  of  rails  to  another,  a  system  which  involves  also 
it  expense  in  repairs  and  coniiiderable  risk  of  getting 
ofi'  the  line,  in  case  of  any  iiTcgularily  at  high  speeds. 

The  fact  of  projection  above  the  surface,  and  the  speeds 
uHcd,  led  to  a  general  impression  that  railroads  must  be 
distinct  roads  from  highways,  and  that  it  would  be  im- 
possible to  use  the  same  road  for  both  imrposes.  Yet 
even  upon  the  railways  the  fact  was  practically  demon- 
strated to  be  otherwise,  for  at  what  are  called  level  cros- 
sings the  spaces  between  and  outside  the  rails  are 
"-  —  ■"ed  over  to  the  level,  to  allow  ordinary  vehicles  to 
pHBB  over  them.  It  is  true  that  this  involves  a  greatly 
increased  expense. 

In  yeara  past  before  edge  railways  existed,  I  was  fa- 

iliar  with  many  of  tlie  locomutisti  who  advocated  and 
practised  the  use  of  steam  carriages  on  common  roads, 
aud  who,  considering  the  difliculties  thev  had  to  contend 
with,  practically  accomplished  great  results,  iir.  Walter 
Hancock  was  one  of  the  most  untiring,  and  I  frequently 
pointed  out  to  him  that  hit  chief  difflcnlty  was  the  want 
of  solidity  to  sustain  the  load  of  bis  wheels,  and  that  ha 
■  lake  either  to  stone  curb*  or  iron  rails  before  ha 
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could  saoceed.  He  could  not  acoomplish  this;  for  al- 
though the  law  allowed  him  to  run  his  steam  carriage  on 
the  road;  it  did  not  alloir  him  to  repair,  and  stiU  less  to 
improve  the  road.  The  law  allowed  the  road  trustees 
to  dictate  the  width  of  tyres  in  proportion  to  load,  or  to 
chaise  accordingly,  yet,  notwithstanding,  permitting 
dished  wheels,  with  coned  peripheries,  to  scoop  out  the 
road  while  rolling,  without  regard  to  damage,  but  giving 
no  specific  instnictidns  as  tolhe  hardening  of  the  road 
itself,  so  that  the  injudicious  application  of  road  metal 
could,  at  their  will,  ]>revent  tramc  altogether. 

Still,  my  own  conviction  rexmcmed  that  iron  tracks 
were  the  true  solution  of  the  problem.  In  proportion  to 
the  smootlmeiis  and  hardness  of  tlie  surface  is  the  facility' 
of  draught  and  the  saving  in  wear  and  tear  of  vehicles. 
A  railway  is  better  than  a  highway,  in  virtue  of  itshaid 
and  smooth  surface,  its  self-guidance  for  the  vehicles, 
and  its  better  level.  But  if  the  vehicles  running  on  a 
railway  be  greatly  in  excess  of  its  strength,  they  may 
involve  more  resistance  tlian  an  omnibus  running  on  a 
hard  modem  road  which  does  not  yield  under  the  wheels. 

A  rail  should  be-— having  regard  to  the  load  on  it— so 
wide  as  to  prevent  lateral  deflection,  and  so  deep  as  to 
prevent  vertical  deflection  in  itself,  and  it  should  have 
so  much  surface  bearing  as  to  prevent  it  from  nnldng 
in  the  ballast. 

But  it  is  not  necessary  in  all  cases  that  the  haulage  on 
rails  should  be  performed  by  steam,  though  in  most 
cases  that  is  the  cheapest  mode  of  tnction.  The  steam 
railways  in  the  United  States  have  given  rise  to  horse 
railways  through  cities  and  towns.  They  began  in  a 
peculiar  manner. 

The  American  railways,  it  is  well  kno^*n,  were  made 
to  run  to  and  through  towns  and  cities,  instead  of  to 
them  only.  The  inhabitants  were  rarely  anxious,  as  in 
England,  to  keep  the  rail  away  from  them,  but  the  con- 
trary. It  was  deemed  necessary  to  run  round  street 
oomers.  The  first  engine  was  ordered  in  England,  and 
was  built  by  Messrs.  Robert  Stephenson  and  Co.,  at  Kew- 
oastle-on-l^e,  with  the  requirement  of  going  rotmd  a 
sharp  curve.  It  was,  therefore,  constjructed  as  a  two- 
wheel  engine,  with  a  swivelling  truck  on  four  low 
wheels  in  front.  This  kind  of  truck,  used  in  the  work- 
shop to  carry  large  castings,  was  known  under  tlie 
euphonious  name  of  a  *<  bogy."  The  engine  was,  there- 
fore, shipped  and  invoiced  as  a  bogy-enffine.  From 
that  sprung  up  the  whole  race  of  American  oogy-engines 
and  carriages  upon  two  bogies,  or  eight  i^eels,  and 
Brother  Jonathan  claimed  it  as  his  invention ;  but  that  is 
all — ^in  his  own  quaint  phraseology — **  bogus." 

When  the  first  railways  began  to  work,  the  town- 
authorities  stipulated  that  the  engines  should  be  un- 
hooked, and  horses  used  to  draw  the  trains  through  the 
streets ;  though  subsequently  this  was  compounded  for 
by  working  the  engine  slowly,  under  a  large  maple  slab, 
on  which  was  painted  :— "  Look  out  for  the  engine  when 
the  bell  rings." 

Once  familiarised  with  railway  carriages  drawn  by 
horses,  the  observant  American  mind  was  not  slow  to 
perceive  that  the  arrangement  was  very  superior  to 
omnibuses  for  town  transit.  Street  after  street  in  New 
York  and  other  cities  was  laid  down  with  rails,  and  on 
streets  of  creat  traffic  many  lines  of  rails  were  laid  down 
side  by  side.  Broadway  is  one  of  the  few  streeto  with- 
out them,  and  even  that  has  been  the  subject  of  a  law- 
mit  between  jiro  and  eon  railers. 

A  Frenchman  imported  the  plan  to  Paris,  and  it  is 
probable  that  it  will  become  an  universal  Continental 
practice. 

But  it  has  not  been  done  in  England,  not  done  in 
London,  in  Manchester,  or  other  great  towns,  where  the 
amount  of  traffic  seems  imperativdv  to  caU  for  the  intro- 
duction of  the  8}'stem.     Why  has  "it  not  been  done  ? 

The  answer  is  plain.  The  whole  thing  is  so  simple 
and  easy,  and  the  outlay  needed  so  small,  that  there  is 
no  scope  for  either  lawyen  or  engineers.  There  are  neither 


bridges  nor  works  to  execute,  nor,  if  managed  rightly, 
any  Act  of  Parliament  to  obtain,  and  no  luge  numoer  of 
persons  to  be  interested. 

In  any  change  to  be  made,  people  of  considerable 
energy  are  required,  with  good  ospadty  for  bonness. 
These  people  are  not  numerous,  and  justly  require  higli 
payment.  It  is  a  very  common  thmg  to  quarrel  whh 
engineers,  and  lawyers,  and  oontnctora,  and  vituperate 
them  for  making  large  fortunes  out  of  railway  share- 
holders, but  we  may  be  quite  sure  that,  but  for  the  laive 
prises  held  out  as  inducements  to  these  men,  we  shomd 
have  had  no  railways.  Individual  eneigies  are  ths 
sources  of  national  gain. 

My  own  pursuits  having  been  connected  with  transit  of 
all  Idnds,  both  before  the  advent  of  railways  and  after, 
and  having,  moreover,  been  many  yean  a  traveler  and 
sojourner  in  various  other  lands,  obeervation  would  have 
been  forced  upon  me,  even  had  not  taste  and  peroeption 
led  me  to  speculate  upon,  and  essay  to  improve,  the 
facilities  of  transit,  wheUier  by  land  or  water. 

Revisiting  England  in  1826,  where  the  steam-looo- 
motists  on  highways  were  earnestly  at  wmk,  the  subjeci 
attracted  much  of  my  attention,  and  I  very  soon  came 
to  the  conclusion  that  steam  could  not  work  to  advantage 
upon  gravel  or  macadam,  and  that  the  first  thing  to  do 
was  to  lay  down  stone  slabs  or  iron  rails.  But  there  was 
a  prevalent  crotchet  about  adhesion,  and  an  unfortunalo 
insufficiency  of  purse  amongst  the  projeeton,  and  an  utter 
unpopularity  amongst  all  those  connected  with  horsefleah. 
The  legislature  liberated  the  looomotists  from  tolls, 
but  road  trustees  and  surveyon  were  Anee  to  bury  ths 
wheek  to  their  axles  in  loose  road  metal,  and  ostlers  tt 
pnblio-houses  demurred  to  suf^ying  pails  of  water  to 
other  than  their  own  horses.  The  late  Mr.  Walter 
Hancock,  in  spite  of  all  obstacles,  was  finaUy  succesrfol 
in  running  a  steam-carriage  as  an  omnibus  from  Fad- 
dington  to  the  Bank  and  back  during  a  period  of  foor 
months,  imd  then  the  strugsle  ceased.  To  have  made  it 
soocessftil,  there  was  needM,  not  one,  but  twenty  steam* 
carriages  at  least,  with  station  houses,  water  cruies,  ooke 
depots,  and— rails.  And  all  this  iieeded  a  company  and 
capital,  which  were  never  got  together,  as  the  scheme  did 
not  acquire  p<»N]larity. 

I  (mce  asked  an  omnibus  proprietor,  whether  he  would 
like  the  monopoly  of  the  road  between  Charing-^oai 
and  the  Bank,  starting  every  half-hour.  "  Lord  hie* 
you,  sir,"  was  the  reply,  "I  should  never  get  a  custo- 
mer ;  they  would  all  walk  on." 

And  this  is  one  reason  of  the  difficulty  in  introduoOg 
improvements ;  the  single  puUic  carriage  is  lost,  bow- 
ever  much  superior  it  may  be,  and  it  is  too  much  to  ex- 
pect of  human  nature  that  tiie  proprietore  of  existing 
vehicles  should  deteriorate  their  own  capital  by  ^*^^^ 
forward  improvements.  Any  improvement  in  po^^ 
transit  must  be  the  work  of  a  company  or  of  large  capitv* 
ists,  in  order  to  make  any  way  against  opposition.        ^ 

Bails  on  common  roads  fcieing  a  favourite  "^^Jf^t 
constantly  advocated  them  in  mint  and  words,    ^ry 
the  year  1843  1  wrote  an  article  in  the  "  yMnMaur^ 


Bevkw,"  in  which  I  advocated  laying  down  r^^.^^ 
streets,  flush  with  the  surfiaoe.  In  1846,  I  ^"^{^ 
thesamegenml  system.  InlS49,Ipublishedapampbi^ 


entitled,  "  The  Iron  Ways,"  which  was  reviewed  in  ^ 
"  Tme$"  and  "  Spectator"  and  the  railway  pcn<^'^' 
In  January,  1850,  I  published  a  Httle  work,  entiw* 
"  Boad  Progress,  the  Amalgamation  of  B^??^t^ 
Highways  for  A^cnltural    Improvement  aP**  T^^. 

Farming ; "  treating  of  highways,  »»'^'\*^*inaftrti 
carriages,  turnpike  roads,  railway  wheels  y^.j^ 
railways ;  and  m  Dec.,  1850. 1  itsad  a  V»¥^\^J^!Z 
the  (^■tem,before  the  Soofcty  of  Arts,  in  wmdilw^a . 

"  It  would  b«  tsasy  to  ocmvert  ^e  turnjttke  '***' ji-j 
a  system  of  practicable  railways,  by  ""^°^/*llL!iby 
with  the  surface,  to  travel  on  at  stage-cow*  V^iii 
steam.  This  arrangement  would  place  the  ^'^^l^ng 
agricultural  districto  of  England  in  a  nqpidly  iwp^'^'^ 
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condition,  the  fkrmg  at  one  end  of  the  line  and  the 
kott  at  the  other.     The  ordiiUHy  traffic  vonM  not  be 
interfered  with  by  thii  plan  of  ralli,  as  vehicles  could 


Even  nippoiing  the  street  railiray,  t'.s.,  the  penuauent 
mj,  to  coat  as  much  as  the  steam  permanent  way,  i.t., 
abaat£!000,  per  mile  single  «»y,  still  it  would  be  t,  soorce 
ofgraateconomy  tomakelt.  Xnotion  prevails  that  as  on 
common  roads  the  vehicles  are  comparatively  light,  very 
li^ht  imils  will  suffice,  but  this  is  not  the  fact.  The 
rails  on  common  roads  wonld  be  subjected  to  side  blows 
and  diagonal  bloivs  from  heavy  cnal  waggons  and  other 
vrfitdes,  and  therefore  they  need  be  heavy  and  tough. 
Wronght-iron  only  can  be  used,  for  cast  iron  always  crum- 
ble away  at  the  joints,  even  when  made  strong  enough 
not  lo  break  by  Mows.  If  wnraght-iron  be  used,  it  may 
be  nsed  with  or  without  timber  sleepers.  In  most  cases, 
il  will  be  an  advantage  tonse  no  timber  whatever,  on 
tccount  of  ]te  rapid  destruction,  bnt  if  used  it  should  be 
merely  as  a  packing  below  the  rails,  and  not  as  a  part  of 
the  sttuctoro. 

The  itnictural  detail  is  a  matter  of  great  importance. 
The  requisite  conditions  are :— First.  Strength  to  resist 
Tidenoe.  Socondly.  Simrficity  of  stmctnre  and  few- 
ncB  of  parts.  Thirdly.  Sufficiency  of  depth  and  width 
togive  vertical  and  lateral  resistance,  and      ""' 


x>  dnini  and  sewers,  and  water-|dpes  below. 
Lastly.  Economy  in  coat. 

1  have  had  many  plans  of  stracttire  witb  rails  made  on 
puipose,  but  it  haa  for  some  time  past  occurred  to  me 
that  th^  exirting  rails  of  railways  worn  out  by  tiie  loco- 
moltra  are  perfeoth  well  adapted  to  street  dm.  They 
therefore  atlbrd  as  flie  meani  of  great  atrtngth  of  iron  at 
low  cost. 

There  are  two  consideiati(Hia,  either  to  adapt  the 
itreel  railt  to  the  wheels  of  the  ordioaiy  omnibuses  and 
«bi,  or  ia  aEhpt.thm  to  a  spenal  form  of  wheel  tyre. 

for  ordtna^  wheels,  my  plan  ts  as  follows : — The 
common  double  f  rail  used  on  the  narrow  gnage  rail- 
«ar*  U  as  fig.  9,  S  inches  In  height,  and  2|  inches  in 


~r 


[o]      \o\ 


fitting  in  the  lateral  channels,  bolted  by  four  crosi  bolts. 

In  ptwnice  the  wheel*  of  Iho  locomotlvei  with  six  tons 
dwd  weight  on  them ,  abrade  the  upper  surface,  while  the 
lower  surface  is  damaged  in  the  diairs.  Bnt  the  side 
channels  remain  intact.  I  therefore  take  the  rails  and 
Iv  them  down  fiat,  bolting  them  at  the  Joints  to  a  block 
of  cast  iron  through  the  flah  bolt  holea,  the  same  block 
King pmided  with  a  horizontal  hole,  in  whichia  received 
a  tie  or  guage  bar,  coimecting  the  two  oppoelle  rails 
E*lheT,  as  shown  in  Fig.  10. 

/^Iwie  rails,  15  feet  long,  are  laid  in  tiia  ground  flat 
wflithe  fturface,  and  the  tl«-bar,  buried  below,  keyi 
Hiem  down.  As  the  grealert  load  that  can  come  npot 
them  IS  one  ton  pa  Wheel,  instead  of  aii  tons  per  wheel 
m  the  vertical  podtion,  the  strength  will  be  more  than 

'There  fi  another  conaJderation,  their  bearing  surface 
OTthe  CTound  to  prevent, the  rails  from  criuhing  in. 
As  nsmdly  laid  on  railways',  the  bearing  surface  ii  formed 
g[the  slaepera.  Id  a  flrst-clau  orou  sleeper  road  the 
■eepers  are  laid  three  feet  apart ;  tiie  practical  bearing 


■nrftce  of  each  sleeper  is  about  dx  feet,  which  ia  about 
two  feet  per  foot  nm  of  the  two  ralb.  The  two  nils 
laid  flatwise  give  a  bearing  anrface  of  10  Inches  per  foot 
run.  If,  therefore,  two  feet  be  equivalent  to  IS  tons  on 
two  wheels,  !0  inches  will  be  more  than  ample  for  two 
tons  on  two  wheels.  In  the  case  of  the  locomotive,  the 
bearing  is  two  inches  per  ton ;  in  the  case  of  the  street 
traffic  it  ia  five  inches  per  ton ;  and  the  lateral  strength 
of  each  rail  is  increaeed  from  2  J  inches  to  five  inches. 
They  would  be  competent  to  engmes  with  not  more  than 
two  tons  on  each  wheel. 

Id  the  channels  of  these  rails  the  ordinary  omnibus 
wheels  can  run,  and,  supposing  the  gnage  the  same, 
ordinary  railway  waggons  could  tun  equally  well,  the 
wheels  nmning  on  their  flanges  instead  of  their  tiaclcs. 
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for  guidance, 
rail  may  be  a  nmple  plane  soruee,  as  in 
Ftg  14.  Considerable  lateral  Motion  may  be  avoided  by 
Uus  arrangement,  as  it  will  permit  of  slight  iuKCurades 

of  guage  in  the  omnibus  wheels. 

There  ia  one  disadvantage  in  tho  channel  rail, — dirt 
may  get  into  it,  which  will  not  rest  on  the  edge  raiL 
This  may  be  obviated  in  two  ways ;  a  spring  scraper 
may  be  attached  to  the  vehicle,  and  smart  lads  fhnn  the 
red  or  blue  Shoe  Brigade  might  be  selected  and  provided 
with  a  crooked  stick  each,  to  patrol  the  line. 

It  ia  obvious  that  ordinary  omnibuses  running  on 
these  rails  would  be  in  nodifficulty;  if  requiring  to  turn 
offand  runon  ordinarrroada,  they  can  eaaily  he  tuned 
out  of  the  rail  channels,  without  any  necesaity  for  points 
and  crossings,  or  any  of  the  expensive  puapfaemalia 
needed  on  railwaj-a  by  reason  of  tbe  great  weigbta. 

Tho  junctions  for  ramifications  are  eaaily  made  by 
connecting  two  lines  side  by  side  with  a  double  casting 
and  cutting  away  the  rib  between  them. 

On  ordinary  roada  it  will  bo  found  aufficient  to  use  « 
macadam  surface  between  and  at  the  aides  of  the  tbUs. 
In  streela  it  would  be  desirable  to  pave  next  the  raitt,  if 
not  all  over  the  surface,  and  my  plan  of  paving  would 
be  different  from  tbe  ordinary  roni. 

For  the  passage  of  wheels,  it  is  desirable  to  have  tbe 
surfitceas  smooth  as  posaible,  but  for  foothold  for  horsea' 
feet  it  is  deniable  to  have  a  certain  amount  of  roughness. 
The  earliest  stone-paving  was  with  boulders,  gtadnally 
replaced  by  cut  granite,  in  pieces  of  greater  horicoDtal 
width  thanverticaldepth.  The  presentpracticeistouse 
these  deep  atones  laid  in  parallel  lines,  and  to  couiwct 
them  by  hot  lime  grouting.  When  new  the  surface  !■ 
rough  and  suited  to  the  horses'  feel,  and  the  fnlcrlocking 
of  the  grontings  makes  tbe  atones  a  continuous  body. 
But  the  surface  wean  mooth,  the  grouting  cracks,  and 
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the  Btonun  sink  in  dvUil,  iKiing  vertical  and  each  dcpeud- 
iiig  ouly  oil  its  own  ba;ie  uhea  tha  bond  LireakB. 

I  propose  lo  lay  llie  slone.i  at  an  angle  of  about  45° 
one  upou  auolher.  Thuu  in  the  caw  of  vertical  bloHi 
cvei}'  atone  it  Biiwyirted  by  the  others,  and  then  Is  lct>a 
tendency  to  craci:  the  grouting,  lloreover,  una  of  the 
up|«r  cdgea  of  the  atone  U  an  acute  angle,  which  in- 
itantly  iWks  un-ay  as  it  is  worn  thin,  and  a  surface 
adapted  to  the  hor!«ui'  feet  is  thus  maintained  to  the  last. 

In  tho  railway  wheels  which  arc  fast  on  the  axles  ae 
shown  ct  figs.  3,7. andS.  the  coue  form  of  the  peripheries, 
as  before  described,  is  supposed  to  compensate  for  curves 
and  irregularities.  If  it  does  this,  it  is  clear  it  ought  to 
nuias  it  were  ontuife-edges.  If  the  profile  of  the  wheel 
corresponds  to  the  profile  of  the  rail  it  is  clear  that  a  large 
amount  of  friction  must  ensnc  analogous  to  that  produced 
by  broad  wangoii  wheels  whit^  are  dishedand curved  on 
tlieir  peri|iher[cE.  The  vertical  wheel  is  in  all  cases 
beitt,  and  with  a,  cylindrical  tread,  but  it  is  essential  also 
in  such  ease  that  evety  wheel  should  rtin  loose  on  its 

It  is  eiiseutial,  slso.  that  brakes  should  be  used  for  the 
purpose  of  stoppage  or  for  retardation  on  inclines,  and 
very  simple  meclianicnl  means  may  be  rendered  available 
to  facilitate  the  transit  up  inclines. 


by  Fig.  II. 


for  the  purpose  of  retnming,  the  tail  may  be  of  a 
hoTse-shoe  form ,  so  that  the  carriage,  guided  by  the  wheels 
on  one  side,  will  turn  round  in  a  circle.  The  diagram, 
Sg.  IS,  shows  this  arrangement  with  one  nil  and  a  flat 
■nrface.    Fig.  13  ihowsa  tntn-ottt. 


O  O 


lis  system  offers  peculiar  advantages  to  sailo'ay  com- 
panies fur  communicatiiig  with  towns  and  villagci.  at  a 
cheap  rale.  They  liave  abundance  of  iron  rails,  and  the 
It  beyond  the  rails  scarcely  exceeds  two  to  three  huudrai 
pounds  per  mite.  There  are  many  localiliei  where  rail' 
way  cummuiiication  is  veiy  desirable,  but  the  cost  of 
works,  bridges,  permanent  way,  stations,  and  Act  of 
Parliament,  is  an  absolute  iiroliibitioii.  In  most  Ga>«> 
there  is  a  highway  or  tuminEe,  or  occupation  road,  ekirx- 
ing  the  rail  and  communicating  with  the  town.  With 
the  old  rails  laid  on  the  road  on  the  plan  just  shonn 

alions  are  reijuiied,  for  the  rails  can  carrj-  veliicW 
lo  the  doors  ofthe  existing  iims  along  the  existing  strecti, 
and  if  horses  be  not  suHicicnt.  small  eugices,  wilhwheth 
of  small  diameter,  and  not  more  than  two  tons  on  udi 
wheel,  can  1>e  used  on  Ibem,  a  class  of  engine  adapted  to 
the  makers  of  Ihe  portable  faim-engiues. 

So  far  as  regards  the  conversion  of  the  onlinsry  double 
T  rail  lo  streets  and  roads ;  but  there  is  another  nil  aki 
well  adapted  to  the  same  purpose,  and  posscssiug  greaicr 
lateral  and  vertical  strength  for  this  purpose.  —  the 
bridge  rail,  Fig  C.  The  form  of  the  bridge  rail  it  i 
hollow,  and  it  is  auplied  as  shown  at  fig.  6,  upon  rail- 
ways. For  street  and  road  purposes  it  is  reversed,  nilh 
the  j^roove  above,  resting  on  the  bottom  and  tbe  aide 
flangi'S,  as  sliown  at  fig.  14.  At  the  joints,  the  connectioa 
is  made  by  a  cliannel- formed  iron  casting,  bearing  be- 
n*ath  Ihe  flanges  and  bolted  through  the  crown  of 
the  rail.  A  tie-lur  passing  horizontally  through  Ihe  casl- 

onnccts  the  two  opposite  rails  together. 


The  wheels  to  rtm  on  this  kind  of  rail  will  require 
flanges  in  the  centre  of  the  breadth  of  the  tjTe,  as  shown. 
But  it  is  not  neceasary  to  have  flanges  except  on  one  side 
of  the  carriage  ;  the  oppoiite  aide  may  be  plain  tyres.  A 
spring  scraper  will  keep  the  gnxn.'es  clean,  or  a  boy  cm 
be  employed.  All  the  other  arrangements  will  bo  the 
ume  as  before  described  with  the  double  T  rail. 

These  rails  are  six  inches  wide  each,  and  about  3^  de«p, 
therefore  the  bearing  surface  of  12  inches  should  be 
equivalent  to  six  tons,  or  three  tons  per  wheel. 

Tliis  Bj-stem  of  rails  through  the  streets  affonls  a 
facility  lor  carrj-ing  on  the  traffic,  when  acce»siarequinu 
to  the  water-pipes,  drains,  or  sewera,  which  is  not  thi 
case  with  the  ordinary  paving,  as  most  people  know  to 
their  verj-  great  veiaUon.  With  the  raiU,  if  there  b» 
need  to  excavate  below  them,  the  operation  would  be  lo 
open  up  liorizontal  trenches  transversely  at  three  lo  four 
feet  apart  in  which  to  lay  sleepers  for  the  rail*  to  rest  on. 
much  in  the  same  mode  that  is  used  to  suspend  1^ 
water-pipes.  On  the  slecpera  are  Uid  pUtiki  for  iw 
horses,  and  thus  the  excavation  can  go  on  below  witho*' 
any  interruption.  ~ 

Ordinary  wheels  could  not  run  on  thcM  briJie  i*!"; 
but  light  engines  could,  in  suburban  di«<ncls,  or  oo 
railway  branches. 

It  is  obvious  that  convenient  carriages,  similar  ui  con- 
Btrucliou  to  raiU-av  carriflgel,  could  be  used  on  these  lioMi 
but  without  the  Beceaiily  lor  their'great  dead  weight. 
Frames  and  wheels  might  all  bo  of  the  lightest  construc- 
tion, as  there  is  noloneiluiliual  concuaion  to  ipiwbenrt. 

This  laper  relates  to  the  streets  and  niibuibsof  LoliiJW 
n  paitictUar.  but  the  result  would  U-  cxtciisiun  lo  cwa- 
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Buinicftte  botween  nilways  and  tarnpike  roads.  I  will, 
therefore,  read  an  extiact  fkom  "  Boad  Progress/'  bearing 
on  thesobjeot. 

**  The  orighial  cities  sad  Mttknitiits  of  mankind  srs  iband 
along  the  banks  of  livars,  ss  being  the  best  sdapted  to  thdr 
wants  daring  the  rode  itate  ot  the  srts.  There  is  nsasUj^  foaod 
the  best  meadow  land;  there  is  found  water  §at  trsiunt  par- 
poses,  and  for  the  pujpoee  of  turning  miUs>  for  giibding  and 
railing,  end  for  tan-pits  and  dye-honaes.  The  Tsllej  of  the 
river  also  ionns  the  lerel  for  the  highway.  Bat  to  aet  sgainst 
^  theie  convenienees,  the  cites  sre  nsiuJIy  unhealthy,  and  as 
population  increases,  ue  stream  becomes  a  filthy  open  sewer. 

••  With  the  raihoad— the  artificial  lerel— ail  this  may  be 
changed.  With  the  water  maio,  tbe  gas  main,  and  the  sewer 
kid  along  that  level,  houses  and  farms  beoome  practseable. 
Irrigation  and  manare  are  aTailaUe  thieogh  the  whole  extent. 
Wita  die  frrms  on  tbe  railway  liae,  and  tbe  markets  at  the 
terminal  and  other  stations,  the  rsdnetion  of  expense  in  traasit 
would  be  carried  to  its  maxunum.  So  long  as  a  few  miles  of 
horse  transit  to  a  railway,  and  a  few  miles  from  the  railway, 
shall  be  needful,  the  railway  will  be  comparatively  of  little  use ; 
tbt  expense  of  double  trains,  and  loading  and  unloading,  will 
destroy  the  profit. 

**  It  is  this  consideration  that  renders  it  imperative  to  devise 
some  mesas  whereby  farms  in  general  may  be  connected  with 
laihraya,  and  this  opens  up  the  general  qaestion  of  turnpike 
roads,  highways,  and  psrish  roads. 

**  AooMding  to  the  Parliamentary  Bepoit  for  tbe  year  1847, 
there  exist  22,324  miles  of  turnpike  roads  in  Sngland  and 
Wales,  about  20,000  being  in  Sn^^ind  alone. 

'*  The  total  income  from  thcse^nglish  roads  was  £1,242,393 
6s.  8d.,  or  about  £02  per  mile. 

**  The  total  expenditure  on  these  English  roads  was 
£1,256,055  4s.  7d,  exeeedmg  the  income  by  £13,662  ITs.  lid 

*'  The  mortgage  debts  £6,262,998  17s.  2d.,  or  about  d&311 ' 
pemile*  i 

*'  The  unpaid  interest  £1,467,288  17s.  lid. 

**  The  total  debte  £7,873,252  6s.  5d.,  or  aboat  £394  per 


gndint  of  one  in  thirty— can  easily  be  woriced  by  the  Ugh 
trslns,  so  as  to  keep  the  approachss  to  bridges  short. 

•  »      t  «  e 

**  Another  objection  will  be  that  rails  laid  on  highways  wiU 
be  subject  to  various  damages  from  aceidents.  Heavy  waggons 
may  damage  the  rails,  by  wilful  violence,  and  the  way  may  be 
obstructed  purposely,  or  by  stones  rolling  into  the  grooves  left 
for  the  flanges. 

"  In  answer  to  this,  we  mar  assume  at  the  outset,  that  such 
rails  will  not  be  laid  downwitnont  two  preliminaries,  tbe  dedre 
of  the  road  creditors  and  managers,  and  also  those  whose  pro- 
perty  it  posaes  through,  and  an  Act  of  Parliament  to  aaaetioQ 
It.  There  cannot  be  much  doubt  that  the  road  creditors  will 
be  willing ;  for  tiiey  want  tolls — interest  for  their  money.  And 
the  same  dass  of  persons  who  now  break  stones  on  the  roads 
would  have  to  keep  them  dean — vis.,  the  paupers.  Of  aed- 
dents  there  would  be  little  risk  from  getting  off  the  rails,  be^ 
cause  the  railway  would  be  light,  and  tbe  rail  joints  would  be 
continuous,  with  a  hard  road  on  the  same  level.  With  regard 
to  heavy  waggons  being  used  wantonly  to  damage  the  rails,  re- 
medies woold  be  provi&d  for  that ;  but  the  fact  would  be,  that 
no  heavy  waggons  would  be  used,  when  oncea  railway  existed— 
tiisy  would  not  pay. 

^ItiB  Quite  oertdn  that  from  the  time  the  first  road  shall  be 
shown  to  DC  practicable,  the  whole  of  the  main  roads  in  the 
neighbourhood  of  London  will  be  laid  down  with  rails.  The 
savmg  in  "  maintenance  of  way,"  would  be  economy — ^for  the 
average  £38  per  mile  of  the  turnpike  roads  must  be  very  hmdy 
incieased  in  the  environs  of  the  metropolis  by  the  large  tramo. 


mile. 


"  MAINTENANOE  OF  WAT. 

«  Manual  labour                        .  £299,499 

**  Teams  and  carriages               .  126,751 

«*  Materials,  hind,  and  drainage  .  192,255 

•*  Tradesmen's  bills  .  46,085 


•<  Total         .     £664,590 
or  about  £33  per  mile. 

**  What  the  nighways  and  polish  roads  amount  to  in  milsage, 
no  parliamentary  data  are  yet  given,  but  they  must  far  exceed 
the  turnpikes  in  amount. 

*^  ♦  •  • 

«*  The  fust  dbjectioQ  that  wiU  be  made  to  this  proposition  is, 

the  rendering  the  roads  impracticable  for  other  pnrpoaea. 

<*  In  answer  to  this,  the  proposition  is  to  insert  the  rails  in 
longitudinal  timbers,  the  whole  being  bedded  to  the  level  of  the 
load,  so  tiiat  they  will  not  prevent  the  occasional  transit  over 
them  of  csrts  ana  wagons,  any  more  than  the  existing  levd 
crossings  of  railways  or  tramways.  Supposing  the  roads  to  be 
of  sufficient  width,  the  best  position  of  the  raUs  would  be  the 
centre ;  and  if  we  suppose  the  present  railwavs  to  be  bordered 
with  httrhways  on  each  side — turning  out  wnen  reauired,  we 
should  have  a  similar  result.  Even  at  the  towns,  ana  through 
them,  if  the  streets  were  wide  enough,  it  would  be  better  not  to 
go  round,  as  is  tbe  case  in  the  American  towns  at  present;  so 
that  we  have  examples  for  those  who  will  not  believe  till  they 
aee,  and  will  not  put  in  praetiee  anything  till  thev  do  believe— 
the  class  of  psoaie  who  woald  be  Caiaese,  were  there  no  *'  oat- 
die  barbarians'  to  stir  them  with  new  matter. 

"  But  in  old  towna,  where  the  atreeta  are  narrow,  crooked,  and 
hiHy,  the  road  mast  go  rouad  liy  the  back  by  a  turn-out.  The 
inevitable  result  of  this  must  be,  that  the  back  street  would 
beoome  the  main  street.  Thna,  in  most  roads  the  rail  would  be 
in  the  middle,  but  in  many  it  would  occupy  one  side.  The 
minor  diffienlties  of  Ibdng  water-tanks  so  as  to  >uppty  engines 
inthemiddleoftheroad,  would  be  very  trifling.  The  existing 
sign-posts  indicate  the  means  suffieientlT. 

••  IMfficnlties  mav  occur  oeeasionaUy  in  eroaaings  being  ob- 
jectionable on  the  level,  bat  hi  snch  eaaes  it  is  not  difllcnlt  to 
span  the  wav  with  bridges.  It  must  be  home  in  mind  that  the 
subject  is  slwajs  treated  with  reference  to  li|^t  carriages  and 
engines ;  and  when  it  is  considered  that  for  msny  vsars  an 
incline  of  one  in  thirty-seven,  three  miles  in  length,  has  been 
worked  b^  the  ordinary  heavy  trains,  there  can  be  no  difficulty 
in  imaginmg  that  the  ordinary  highway  gradient— the  Telfora 


**  Of  the  value  of  an  alliance  between  highwaya  or  turnpike- 
roads  and  railways  some  idea  may  be  formed  by  calculating  the 
diffieience  between  two  thousand  pounds  per  mile  laid  out  on 
the  highway  to  connect  JKine  Elms  with  London  Bridge  Btatk>n» 
and  the  sum  aetually  expended  to  get  from  Nine  Buns  to  tbf 
HVaterloo-road,  half  way  to  London  Bridge,  only  substituting 
one  inconvenient  terminus  for  another. 

**  It  is  the  interest  of  so  many  persons,  householders,  land* 
holders,  fiumers,  and  others,  to  bring  about  this  change,  that  it 
cannot  be  put  eif  longer  than  till  the  paetical  demonstration 
shall  have  taken  pkuse  in  a  sample  line  of  road.  Ifoat  neiR 
things,  till  dooe,  sre  regarded  as  Utopian  and  impracticable. 

*^Bad  the  perception  of  the  practical  imnortance  of  this  pro- 
position dawned  on  the  minds  of  local  authorities,  the  expense 
of  the  costiy  bnuieh  lines  that  have  dimjaished  dividends, 
mi|^t  have  bsen  avoided,  and  lines  of  way  skhrting  the  dwel. 
lings  of  the  population  might  have  been  attained  at  a  very  ]oir 
cost.  Whenever  a  highway-bridge,  or  turnpike-road,  or  occtt- 
nation-bridge,  crosses  a  line  of  railway,  there  is  the  point  for  a 
Junction,  which  for  light  trains  might  generally  be  accom- 
plished with  very  little  expense  in  forming  the  gradient. 

**  Now  supposing  such  junctions  fonned,  and  that  raila  be 
laid  down  oa  the  roads  leading  to  the  town,  direct  railway 
waggon  communication  is  obtained.  From  these  towns  the 
pansh  roads  diveige,  and  rails  laid  on  them  might  be  carried 
direct  into  the  farmyard.  Here,  then,  we  have  the  produce  at 
one  end  of  the  line,  and  the  meiropolb  or  other  town  at  the 
other  end.  Under  such  drcanistances,  the  farmer's  carts  and 
waggons  would  be  put  out  of  use,  and  the  light  looomotive 
wonU  be  standing  m  his  yard,  baring  broaght  him  a  fimgbt  eC 
cosJs,  or  stone,  or  earth,  or  manure,  in  exchange  for  his  wheat 
or  vqntdilea. 

'*  tfrom  this  farmyard,  lines  of  moveable  rails  would  be  found 
well  adapted  to  ti^  the  waggon  and  manure  by  horse- trucks  ta 
the  centre  of  each  field ;  or  a  farm  locomotive  might  be  esta- 
blished thereon—a  preparation  not  for  ploughing,  but  for  doing 
the  same  kind  of  work  better  by  harrowing;  or  it  mi^t  be 
used  to  pomp  water  up,  to  drain  away,  or  to  pour  over  the 
fidds  iin  irrigation ;  or  to  inject  gaseous  manure,  or  heat,  or 
both  combined,  beneath  the  surfiMS  of  the  lend  for  the  sake  of 
unproved  produce.  With  a  small  portable  saw-bench  snd 
morticing  machine  ready  to  connect  to  the  engine,  the  farmer 
might,  inth  the  rude  skill  of  his  own  form-labo'iirers,  construct, 
from  time  to  time,  sll  the  wood-work  he  might  require,  as  is  tbe 
common  practice  among  farmers  in  the  United  States. 

'*  It  is  difficult  to  estimate  the  importance  of  carrying  eodh 
by  rail  direct  on  to  farms.  From  that  time  tbe  farm  will  take 
rank  with  the  factorjr  in  its  labour-saving  processes,  and  the 
production  of  fbod  will  be  so  cheapened  as  to  put  to  rest  fee 
ever  the  fear  of  foieign  competition.  Without  chie^  coal,  farm 
operations  can  but  be  very  imperfipct." 

The  very  large  district  lying  on  the  borders  of  the 
Groat  Northern   RaUway,  on  the  Lincolnshire  flats 
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sixidded  with  towns  and  villages,  is  admirably  adapted 
for  ttus  system,  and  so  also  are  the  levels  bordering  the 
Eastern  Counties  system  of  lines,  in  Cambridgeshire  and 
Essex. 

Having  now  gone  through  the  mechanical  question, 
and  I  trust  demonstrated  the^certainty  and  facility  of  the 
operation,  I  come  to  the  question  of  London  and  its 
suburbs,  the  direction  of  the  lines,  their  length  and  cost. 

There  are  several  centres  from  which  streets  and  roads 
radiate.  The  most  prominent  is  Charing-croas.  We 
will  iake  the  various  points  it  is  desirable  to  reach  from 
thence,  and  the  distances. 

,     Charino-cross  Centre.  Diatanoe  ia 

Miles. 
Spring-garden,    St.    James's-mall,  Buckingham- 
gate,  victoria-road,  Commei'cial-road,  and  Bat- 

tersea-park    2 

Buckingham-gate  to  South  Kensington 1} 

Charing-cross,  by  Piccadilly,  to  South  Kensing- 
ton       2J 

Battersea-park  to  Sloane-street,  Knightsbridge...      l| 

Bound  Battersea-park 2 

Sloane-street,  Kensington,  to  Chiswick  4 

Battersea-park  to  South  Kensington 2 

Hfde-park-comer  to  Sloane-street    

Chuing-cross  to  Regent-street,  Oxford-street 1- 

Charing-cross  to  Qracechurch-street 

Charing-cross,  Parliament-street,  Victoria-street, 
and  Vauxhall-road 1} 

TOTTENHAM-COUBT-ROAD  AND    OXTOBD-STBEET   CeNTBE. 

Tottenham-court-road  to  Tyburn 1} 

Tottenham-court-road  to  Kentish-town-hill  21 

Can&den-town  to  Kentish-town-hill 3| 

Tybum  Turnpike  to  Hampstead  Railway 8 

Tottenham-court-road  to  6racechurch^treet 2 

St.  Gborob's-boad,  Obelisk  Centbb. 

London-bridge,  Blackfriars,  and  Waterloo d 

Elephant  and  Castle,  two  routes  I 

Dover-road,  Old-street-road  to  New-cross  2* 

Elephant  and  Castle  Centbe. 

To  Dulwich  and  Crystal  Palace    6f 

To  Brixton d| 

To  Clapham-common  and  Balham-hill  4 

Gbacechuboh-stbeet  Centre. 

To  Stamford-hill 4 

To  Bow,  Stratford  and  Eastern  Counties  Railway  4} 

Shoreditch  Chiurch,  Victoria-road  and  Clapton  ...  4 

BidcUngton  to  the  Bank,  by  the  City-road 5 

City-road  and  Holloway-road    3 

Total 69 

Railway  companies,  with  their  own  workmen  and  their 
0¥m  old  rails,  would  make  their  lines  at  from  £750  to 
£800  per  single  mile. 

Supposing  the  lines  made  by  individuals,  or  small 
companies  buying  old  rails,  the  cost  might  be  about 
£1 ,000  per  single  mile.  The  total  double  mileage  would 
therefore  be,  say  140,  and  the  capital  £140,000.  Taking 
depreciation  and  maintenance  at  20  per  cent^per  annum, 
the  annual  outlay  would  be  £20,000  a  year,  being  the 
large  sum  of  upwards  of  £200  per  mile,  and  far  beyond 
what  it  would  really  amount  to  in  practice. 

The  existing  omnibuses  are  about  1,000  in  number. 
We  may  assume  that  they  pay,  or  they  could  not  be 
maintained.  The  rondt  of  the  rails  would  be  to  diminish 
the  traction  by  at  least  one-half.  To  keep  these  omnibuses 
going  at  present  requires  8,000  horses.  We  may  assume 
the  interest  and  maintenance  to  amount  to  at  least  158. 
per  week  each.  If  one-half  were  saved,  that  would 
amount  to  £3,000  per  week,  or  £150,000  per  annum. 
This  leaves  a  large  nuirgin  for — shall  we  call  it  propitia- 
tion— dealing  with  parishes,  and  diminishing  their 
paving  rates  in  order  to  avoid  Acts  of  Parliament. 

But  a  new  class  of  omnibuses  would  arise,  of  more  con- 


I'  venient  structure,  and  the  result  would  betoiRcreasethe 
number  of  passengers,  while  diminishing  the  cost  of 
I  transit.  It  would  not  be  a  laige  undertaking  f«r  a  com- 
pany to  lay  down  the  whole  of  the  rails  &  the  maia 
thoroughfares  and  suburbs  of  London,  but  it  might  slso 
be  done  by  separate  companies. 

We  will  take  another  contingency.  It  might  happen 
that  old  rails  would  rise  in  price  by  the  demand  forthem, 
instead  of  being  sold  for  old  iron.  The  lines  might  cost, 
say  £1,200  per  mile. 

From  the  Strand,  over  Waterloo-bridge,  by  the 
"  Elephant  and  Castle,"  to  the  Crystal  Palace,  measures 
about  eight  miles.  This  would  be  £9,600.  Say  £2,000 
per  annum  depreciation  and  maintenance.  The  time  of 
transit  would  be  about  one  hour.  The  vehicles  could  be 
as  comfortable  as  railway  carriages,  and  much  lighter, 
lighter  in  fact  than  ordinary  omnibuses,  in  proportion. 
They  could  carry  56  passengers  each,  and  they  might 
follow  each  other  every  five  minutes,  or  less.  TvelTe 
vehicles  would  thus  convey  672  passengers  in  less 
than  two  hours.  Twenty-four  vehicles,  at  shorter  in- 
tervals, 1,344  passengers  in  two  hours,  and  would  land 
them  at  the  level,  saving  the  "  getting  up  stairs."  Of 
course,  extra  /haulage  would  be  required  on  the  steep 
inclines,  but  extra  horses  or  small  engines  might  be  used 
for  that.  The  vehicles  could  be  all  on  return  in  two  hoars, 
and  be  taking  several  batches.  In  short,  with  24  vehicles, 
56  passengers  at  one  hour  fVom  the  time  of  starting,  could 
be  delivered  every  2^  minutes,  or  1,344  per  hour.  Six 
hours  running  would  be  equivalent  to  upwards  of  8,000 
passengers  delivered,  and  six  hours  more  for  the  return, 
making  16,000.  At  sixpence  per  head,  this  would  be 
£400  a  day.  Take  the  vehicles  only  half  full,  it  would 
leave  £200  per  day,  or  £62,600  a -year  revenue,  without 
counting  Sundays.  If  one-fourth  full,  £31,300.  The 
account  would  stand  thus : — 

Capital. 

Railway   £9,600 

Say  30  vehicles  9,000 


WoBKiNO  Expenses  peb 
Annum. 


£18,600 

Revenue  if  Ohb- 
Foubth  full 
Vehicliw 

Maintenance  of  way £2,000  £31,300 

Do.  of  24  vehicles,  28  miles  a 

day  each 2,000 

Horse-hire,  200 10,400 

24  drivers,  24  conductors 5,000 

Tolls,  say  8.000 

22,400 


£8,900 


ff 


The  extreme  capacity  for  transit  would  be,  taking 
oing  and  returning,  at  6d.  per  head  each,  £125,000. 
Jow  when  we  consider  we  have  the  Crystal  Palace,  the 
dwellings  along  the  line,  and  the  dwellings  yet  to  be 
erected  on  digible  building  land  on  the  Surrey  hilis> 
and  possibly  many  fair^  gardens  yet  to  be  made  for  pub- 
He  resort,  we  may  certainly  calculate  one-fourth  full,  and 
if  the  fare  were  reduced  to  4d.,  the  increase  would  pro- 
bably be  raised  to  one-half. 

And  this  is  but  a  small  portion  of  what  has  yet  io  be 
accomplished,  through  the  length  and  breadth  of  the 
land,  m  other  towns,  and  cities,  and  highways,  *"^^-J?r 
ways,  and  parish  and  occupation  roads,  and  over  22,000 
miles  of  turnpikes. 

If  I  have  satisfactorily  demonstrated  that  there  is  yet  a 
large  unworked  amount  of  property  in  the  countiy  capable 
of  being  brought  to  use  by  energy,  with  a  comparatively 
smaU  outlay  of  capital,  I  trust  that  my  words  wiU  not 
fall  on  dull  ears,  but  that  the  thought  of  the  brain  wu 
grow  to  be  the  work  of  the  hand  and  purse,  and  *^*J^^® 
advent  of  a  new  and  smaller  class  of  railways  ynU  add  to 
the  prosperity  of  those  magnificent  works  that  have 
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pierced  the  whole  countiy  as  with  vital  arteries,  givin  g 
It  the  boandleas  wealth  that  has  fought  our  battles  iu  th  e 
great  struggle  for  freedom  and  human  progress. 

DISCUSSION. 

Ur.  Curtis  ^ve  a  history  of  a  primitive  description 
of  tramway  which  he  had  adopted  in  the  West  Indies, 
for  remoWng  large  timber  from  the  forests,  and  which 
could  be  constructed  at  about  500  dollars  per  mile.  In 
the  carriage  of  timber  by  this  means  from  the  forests  in 
which  it  was  felled,  it  was  found  that  three  or  four 
bullocks  could  do  the  work  of  thirty  or  forty  when  the 
loads  were  carried  over  the  natural  surface  of  the  ^ound. 
He  referred  to  the  system  of  horse  tramway  which  had 
been  so  successfully  adopted  from  Paris  to  St.  Cloud, 
and  also  in  the  wider  thoroughfares  in  sevend  cities  in 
the  United  Btates.  He  apprehended  that,  as  a  condition 
of  success,  it  was  indispensable  that  the  whe^  of  the 
vehicles  should  be  so  constructed  as  to  be  able,  at  the  will 
of  the  driver,  to  leave  the  tramway  at  any  desired  point : 
they  should  also  be  of  a  form  not  injurious  to  the  ordinary 
highway.  Mr.  Curtis  proceeded  to  explain  a  patent  in- 
vention of  his,*  of  a  composite  arrangement  of  the 
wheels  adapted  for  travelling  on  the  tramway,  and  also 
upon  the  ordinary  highway. 

Mr.  Shanks  said, — Having  often  seen  the  horse  rail- 
ways in  the  American  cities,  and  travelled  by  them,  he 
was  of  opinion  that  they  possessed  great  advantages  over 
all  other  street  locomotion  in  point  of  speed,  cheapness, 
and  comfort.  In  the  American  cities,  which  were  all 
built  in  *'  blocks"  or  parallelograms,  the  chief  bustling 
streets  were  never  used  for  the  horse  railways,  but  the 
first  parallel  street  was  employed,  so  that  the  centres  of 
commerce  were  easily  reached  by  a  short  walk  from  the 
termini.  He  found  also  that  these  railways  extended 
in  every  direction  towards  the  country  where  the  new 
sheets  were  formed ;  in  fact,  they  generally  were  laid 
down  in  advance  of  the  building,  so  that  even  the  first 
bricks  used  were  generally  carried  on  these  rails.  He 
(Mr.  Shanks)  was  of  opinion  that  they  might  be  advan- 
tageously laid  down  in  London  in  the  localities  men- 
tioned l^  Mr.  Adams,  approaching  only  to  the  centres  of 
commerce. 

Mr.  HoBBS  believed  the  object  of  this  paper  to  be  the 
improvement  of  the  mode  of  public  ccmveyance  in 
London,  and  he  thought  that  anyone  who  was  instru- 
mental in  bringing  that  about  would  be  entitled  to  very 
great  credit  at  the  hands  of  the  citizens.  He  did  not 
believe  there  was  a  city  in  England  that  was  so  badly  off 
in  respect  of  public  conveyances  as  London.  The  cabs 
were  the  worst  and  dirtiest  that  could  be  found  any- 
where, and  the  onmibuses  were  lumbering,  ill-constructed 
vehicles — ^bad  to  get  into,  inconvenient  when  in,  and  as 
bad  to  get  out  of.  Lookinff,  however,  at  all  the 
peculiar  circnmstanoee  of  London,  he  did  not  think  that 
the  improvement  could  be  effected  by  horse  tramways, 
especially  in  the  streets  of  the  City,  where  the  traffic 
most  needed  relief.  He  mentioned  the  extent  to  which 
the  system  of  horse  tramways  had  been  carried  out  in 
the  United  States— in  New  York,  Boston,  Philadelphia, 
&c.-^ap  to  the  period  of  his  leaving  the  States.  He 
particularised  the  tramway  which  had  been  established 
m  New  York,  extending  from  the  City-hall  to  the 
Bowery,  Broom-street,  Sec,  thence  to  the  avenues  for  a 
distance  of  about  eight  miles  into  the  environs.  In  these 
cues  the  streets  varied  from  115  to  75  and  80  feet  in 
width,  and  no  inconvenience  to  the  ordinary  traffic  was 
occasioned.  In  Baltimore  the v  had  tramways  leading  from 
the  principal  streets  of  the  city  to  the  north,  souw,  and 
west  stations  of  the  railways,  and  these  had  been  found 
a  great  public  accommodation.  In  Philadelphia  a 
similar  system  had  been  carried  out,  and  also  in  New 
Jersey,  although  in  the  latter  city  the  introduction  of 
the  system  was  in  the  first  instance  0|^XMed  by  the 
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inhabitants.  Notwithstanding  the  success  which  had 
attended  the  system  in  the  cities  to  which  he  alluded, 
owing  to  the  favourable  local  circumstances,  he  had 
great  doubts  whether  it  could  be  successfully  adopted  in 
a  city  like  London,  where  the  conditions  were  so  widely 
difierent,  both  as  to  the  amount  and  the  character  of  the 
traffic,  as  well  as  the  width  of  the  streets.  He  thought 
more  could  be  gained  by  improving  the  present  class  of 
public  vehicles  than  could  be  expected  from  the  intro- 
duction of  any  other  system  of  transit. 

Mr.  Marbable  remarked  that  in  New  York  the  streets 
were  of  great  width — a  condition  he  saw  no  prospect  of 
arriving  at  in  London  witliin  the  next  three  centuries, 
at  least.  There  were  several  practical  points  iu  the 
paner  to  which  he  would  call  the  attention  of  Mr. 
Adams.  He  would  ask,  whether  he  had  considered  the 
effect  of  his  proposed  system  on  the  frequent  distur- 
bances of  the  streets  for  re-laying  gas  and  water  pipes  ? 
Again,  how  did  Mr.  Adams  provide  for  the  stopping  of 
the  carriages  to  take  up  and  set  down  passengers,  and 
how  were  foot  passengers  to  get  out  of  the  way  of  a 
succession  of  carriages  running  at  from  ten  to  twelve 
miles  an  hour.  At  present  there  was  much  danger  from 
the  vehicles  in  crossing  the  streets,  and  this  would  be 
increased  in  proportion  to  the  inci'ease  in  the  speed  of 
travelling.  The  difficulty  of  turning  out  of  the  track 
at  apY  point  desired  had  already  been  adverted  to,  in 
addition  to  which  there  was  the  question  of  the  gradients, 
as  they  could  not  always  have  the  streets  upon  a  level. 
He  thought  these  were  serious  objections  to  the  plan, 
and  at  present  he  did  not  see  how  they  were  to  be  got 
over. 

Mr.  Fbangis  Bkmnocu  agreed  with  Mr.  Hobbs,  that 
any  one  who  could  introduce  a  plan  by  which  the  traffic 
of  London  could  be  more  conveniently  conducted,  would 
deserve  not  only  the  gold  medal  of  tms  Society,  but  also 
the  thanks  of  the  community  at  large.  It  seemed  to 
him  ihaX  the  paper  of  Mr.  Adams  aid  not  touch  the 
question  they  had  to  consider,  viz :  by  what  means  they 
could  get  the  enormous  traffic  of  London  from  the  centre 
to  the  circumference,  with  the  least  possible  difficulty  ? 
Mr.  Adam's  plan  did  not  extend  to  the  centre,  and  only 
aj^roached  it  at  Gracechurch-street.  He  (Mr.  Bennoch) 
w^ould  endeavour  to  show  that  the  difficulties  were  such 
as  utterly  to  prevent  tne  realization  of  Mr.  Adams's 
plan.  They  liad  been  told  of  plans  for  conveying 
iQgs  of  timber  through  a  forest  of  trees,  with  the  mate- 
riaJs  for  the  tram-way  at  hand;  but  now  thev  had 
to  cut  through  a  forest  of  people,  a  wilderness  of  bricJss, 
and  they  could  not  lay  down  either  houses  or  people  to 
form  the  roadway.  A^in,  he  thought  that  to  draw  a  com- 
parison between  London  and  New  York,  or  other  cities 
in  the  United  States,  was  beside  the  question.  The 
streets  were  of  magnificent  width,  and  tlie  traffic  of  a 
thousand  years  had  been  anticipated.  But  here  they 
had  narrow  streets  and  winding  sinuous  ways,  with  an 
amount  of  traffic  almost  incalculable.  He  had  de- 
voted more  attention  to  the  statistics  of  London  traffic 
than,  perhaps,  any  other  individual  not  officially  in- 
terested in  the  matter.  He  would  point  out  some  of  the 
difficulties  in  connection  with  Uie  traffic  of  the  metro- 
polis. It  was  not  a  question  of  the  peculiar  construction 
of  the  omnibuses  or  cabs,  or  how  notice  of  their 
special  routes  could  best  be  ^ven  to  travellen.  The 
question  thev  had  to  deal  with  was  how  they  could 
best  deal  with  the  general  traffic  of  the  streets  of  Loudon. 
Mr.  Adams's  plan  only  carried  them  to  Gracechurch-street 
as  the  nearest  point  for  the  City,  and  he  had  shown  how 
they  might  go  from  thence  to  Clapham ;  he  had  also 
mentioned  ouier  centres,  but  all  these  were  outside  the 
precincts  of  the  city.  How  were  they  to  get  from  tliat 
great  centre  of  traffic  to  the  outside  and  remote  points 
of  divergence  ?  He  held  that  the  only  way  of  getting 
from  that  centre,  east  and  west,  was  by  a  railway  in  con- 
nection with  the  embankment  of  the  Thames.  He  did 
not  see  any  other  plan.    At  all  events,  in  his  judgment. 
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it  waa  impossible  to  pass  along  the  crowded  streets  of 
London  on  a  tramway.  He  had  had  oocasion,  during 
the  last  two  or  three  years,  to  take  an  account  of  the 
traffic  of  London  at  several  different  points,  and  it  would 
astonish  the  meeting  when  he  told  them  its  amount. 
The  largest  traffic  was  across  London-bridge  ;  there  waa 
nearly  one-third  more  traffic  there  than  in  other  thorough- 
fares of  London.  Second  in  amount  of  traffic  came 
Oheapside,  which,  branching  oft*  to  Newgate-street  and 
Ludgate-hill,  became  divided.  The  next  largest  traffic 
was  by  Holborn-hill  and  Fleet-street.  The  fourth  in 
amount  Tvas  Blackfriars-bridge,  so  that  the  traffic  over 
the  water,  north  and  south,  in  the  main  arteries  was  as 
great  as  that  east  and  west.  They  might  do  what  they 
likeil,  they  could  not  accommodate  the  existing  traffic  in 
combination  witfi  that  now  suggested.  If  they  had  the 
tramways  running  opposite  the  doors  of  warehouses  and 
shops,  how  was  the  shopkeeper  or  warehouseman  to  get 
his  goods  unloaded  from  the  waggon  to  his  warehouse  or 
shop  ?  Trains  of  carriages  would  thus  become  a  nuisance- 
causing  perpetual  contests,  excitement,  and  stoppages. 
He  heW  in  his  hand  a  statement  of  the  number  of  vehicles 
that  passed  over  London-bridge  from  ^  in  the  forenoon 
till  6  in  the  evening,  in  IbfiO.  1853,  and  185t5.*  The 
largest  traffic  in  that  quarter  was  from  11  to  12  in  the 
forenoon,  and  from  4  to  5  in  the  afternoon.  In  1850  the 
traffic  in  veliicles  only  over  London-bridge,  in  the  9 
hours  from  9  to  6,  was  10,769 ;  the  traffic  for  the  same 
period  of  a  day  in  1853,  was  11,498  ;  whilst  last  year  the 
traffic  for  the  same  period  of  a-day,  amounted  to  no  less 
than  13,119  vehicles,  or  an  average  of  1,459  every  hour, 
and  these  vehicles  were  so  locked  and  jammed  together, 
that  but  for  the  regulations  now  imposed,  London-bridge 
would  be  all  but  impassable.  He  had  personally  tested 
the  fact  only  yesterday,  and  found  that  50  vehicles  passed 
over  there  in  one  minute.  By  what  possible  means, 
then,  were  they  to  accommodate  those  {lassengers  who 
wished  to  come  to  and  depart  from  the  great  city  centres 
of  traffic.  They  had  no  difficulty  as  regarded  the  out- 
skirts— Paddington  and  such  places,  where  the  moving 
population  was  small,  carriages  few,  and  the  thorough- 
lares  wide.  The  difficult v  was  here  to  get  to  the  Bank 
and  back  again  with  facifity ;  and  if  Mr.  Adams  could 
introduce  a  system  to  accomplish  that  end,  he  would 
oonfer  a  great  benefit  upon  society.  At  present  they 
had  no  one  fact  from  the  author  of  the  paper  as  to  the 
traffic  of  the  City  and  the  necessity  for  its  accommoda- 
tion. Take  Cheap«ide,  for  instance,  and  8up])0se  two 
tramways — one  running  west  and  the  other  east,  there 
would  be  no  room  left  for  the  ordinary  public  traffic. 
What  would  become  of  such  traffic  as  that  conducted  by 
Pickford,  Chaplin  and  Home,  Arc,  which  description  of 
traffic — the  great  commercial  traffic  of  London,  was,  after 
all,  the  great  jwiut  to  be  attended  to.  This  waa  of  far  more 
importance  to  this  great  commercial  city  than  the  transit 
of  indi>'idual8  whocould  walk  where  and  how  they  pleased. 
If  they  could  not  accommodate  that  traffic,  as  it  now 
existed,  it  seemed  to  him  absurd  to  think  of  laying  down 
V  railway  for  the  accommodation  of  passengers  to  and 
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from  the  City.  It  was  evident  that  within  that  magic 
circle,  with  the  Elephant  and  Castle,  Charing  Cross, 
the  Angel,  Islington,  and  Whitechapel  Church,  they 
could  not  enter  with  this  tramway  plan,  for  neither  the 
Strand,  Holborn,  GosweU-street,  Blackman-street,  Aid- 
gate,  Cheapside,  or  Ludgate-hill  had  width  enough  for 
the  purpose.  Outside  that  circle  he  saw  no  great  im- 
pediment in  the  way  of  establishing  a  system  of  tram- 
ways convenient  for  those  who  resided  m  the  environs ; 
and  the  conveniences  of  such  a  svstem  in  provincial  towns 
and  cities  could  hardly  he  called  in  question.  It  seemed 
to  him  that  as  regarded  London,  wnere  tramwa^i  were 
most  needed,  their  introduction  was  impossibie,  and 
where  it  was  possible,  they  were  little  if  at  all  required. 
They  might  be  useful  auxiliaries  to  suburban  railways, 
to  places  of  popular  public  resort,  but  not  as  relieving  the 
traffic  that  had  become  too  gigantic  for  the  narrow  streets 
of  London.  In  no  other  city  of  the  world  waa  the  popu- 
lation so  dense  or  the  thoroughfares  so  crowded  as  in 
London,  and  no  just  comparison  could  be  therefore  in- 
stituted between  this  and  any  other  city.  Even  in  Paris 
the  illustration  of  the  tramway  to  St.  Cloud  could  not 
hold  good.  It  was  only  suburban  traffic.  They  might 
carry  the  system  with  perfect  ease  along  Rotten-row,  so 
as  to  interfere  with  neither  the  carriage  nor  pedestrian 
traffic ;  and  he  saw  no  obstacle  to  prevent  its  adoption 
by  the  New  road,  round  the  outskirts  of  London ;  but  to 
give  convenience  to  the  great  masses  of  the  inhabitants, 
he  held  it  to  be  impobsible,  except  as  he  had  before 
stated,  in  connection  with  some  grand  scheme  for  the 
embankment  of  the  Thames.  By  that  means  they  might 
have  a  system  of  perpetual  tramways  and  steam  boats, 
and  thus  permanently  relieve  the  overcrowded  streets  of 
the  City. 

Mr.  Henry  Cole,  C.B.,  thought  Kr.  Bennoch,  in  en- 
deavouring to  bring  others  to  the  point,  had  wandered 
from  it  himself.  He  apprehended  the  object  of  the 
author  of  the  paper  was  to  discuss  how  far  tnmways 
were  desirable  wherever  facilities  existed  for  their  intro- 
duction—  without  any  special  reference  to  the  city  of 
London.  Mr.  Bennoch  liad  alluded  to  the  state  of  things 
in  Paris ;  but  they  must  take  the  facts  as  they  (bond 
them.  Many  gentlemen  present  had  seen  the  railway 
from  the  Champs  Elys^s  to  St.  Cloud,  and  had  pro- 
bably travelled  upon  it  mth  comfort  and  cheapness,  and 
he  saw  no  reason  why  the  same  system  should  not  be 
adopted  for  the  convenience  of  the  inhabitants  of  Loudoo, 
in  such  localities  where  (as  was  the  case  in  Paris),  there 
were  facilities  for  its  introduction.  Mr.  Bennoch  ap- 
peared to  regard  the  question  as  one  peculiarly  affecting 
the  city :  such,  however,  he  apprehended  was  not  the 
idea  of  the  author  of  the  paper.  It  might,  with  some 
force,  be  argued  that  the  steam-boats,  running  on  the 
river,  were  of  no  use  to  tMsrsous  wishing  to  go  to  the 
Bank ;  and,  in  like  manner,  the  argument  might  be  ex- 
tended to  the  Greenwich  boats,  or  the  Lcuadon  and  South 
Western,  or  any  other  of  the  metropolitan  railways. 
They  do  not  take  people  to  the  Bank,  or  into  the 
heart  of  the  City.  The  gist  of  the  paper  was,  that  a 
system  of  railways,  other  than  those  worked  by  locomo- 
tives, was  applicable  to  the  traffic  of  London,  and  that  ^ 
a  position  wnich  had  been  proved  practicable  in  Paric. 
If  they  wanted  such  a  means  of  transit  to  the  Crystal 
Palace,  for  example,  and  they  started  from  ^bckfriar's- 
bridge,  was  it  of  no  value  because  it  did  not  lead  to  the 
Bank?  Whether  due  provision  could  be  nuule  for  the 
accommodation  of  the  heavy  commercial  traffic  was 
another  question,  which  he  could  not  enter  upon,  nor  wa 
he  competent  to  express  an  opinion  on  the  engineering 
part  of  the  question.  He  agreed  with  Mr.  Bennoch,  that 
if  they  looked  at  the  gi^eat  question  of  the  general  in- 
ternal traffic  of  London,  it  must  be  in  connection  with 
the  embankment  of  the  Thames.  Every  one  who  ir»-^ 
versed  the  river  must  be  struck  with  the  facilities  *hera 
presented  for  converting  the  noisome  mud-banks  into  a 
grand  highway.     It  was  marvellous  to  see  capital  *ck- 
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bg  its  development  in  every  quarter,  wfaiUt  ih&t  great 
scheme  of  embankment  was  allowed  to  remain  at  reai ; 
and  it  was  surprising  that  there  was  no  dominant  will  to 
say,  We  will  turn  this  to  account,  and  inaprove  both  the 
river  and  the  facilities  for  the  vast  traffic  of  London. 
If  Mr.  Bejmoch  had  a  mission  to  advocate — the  embank- 
ment of  the  Thames— he  (Mr.  Cole)  was  sure  he  would 
meet  with  a  hearty  concurrence  from  this  Society,  and 
then  they  might  entertain  Mr.  Adams'  plan  of  tramways 
also^  If  they  could  only  get  a  tramway  from  St.  James's 
to  Kensington,  or  any  places  of  great  public  resort,  he 
thought  it  a  matter  not  unworthy  their  notice. 

Mr.  YioNOLEs  remarked  that  the  question  of  the  em- 
bankment of  the  Thames  was  one  in  which  ho  had  no 
doubt  they  would  all  concur,  but  there  were  a  vast  num- 
ber of  interests — which  in  this  country  they  were  accus- 
tomed to  regard — to  be  consulted,  as  well  as  engineering 
considerations  of  the  utmost  importance,  such  as  the 
question  of  the  flow  of  the  tide,  and  other  matters, 
which  would  have  to  be  settled  before  tlie  dominant  will 
could  cany  that  scheme  into  operation.    After  due  dis- 
cussion of  these  points,  he  had  no  doubt  they  would 
arrive  at  an  unanimous  opinion  in  favour  of  the  embank- 
ment of  the  Thames,  as  affording  a  better  mode  of  access 
through  London.     There  was  no  person  who  admired 
more  than  he  did  the  talents  of  Mr.  Bridges  Adams. 
There  were  very  few  engineers  in  the  present  day  who 
had  not  in  some  way  or  other  benefited  by  his   vast 
energy,  his  indomitable  perseverance,  and  the  lil)eral 
manner  in  whicli  he  had  dispensed  his  ideas,  and  devoted 
his  health  and  fortune  to  the  advancement  of  the  me- 
chanical details  of  railways.    With  respect  to  the  prac- 
ticability of  the  plan,  no  doubt  it  was  perfectly  practica- 
ble in  itself.     The  result  in  Paris  was  a  sufficient  proof 
that  such  a  thing  could  be  done,  and  that  it  could  be 
done  in  thoroughfares  of  moderate  width,  so  as  not  to 
interfere  with  the  ordinary  traffic.    It  certainly  could 
not  be  attempted  in  the  heart  of  the  city,  but  in  the  out- 
skirts it    could.      Indeed,  it  had  already  been  done 
Along  the  Conmiercial-road,  where  it  was  continued 
lip   to    Church-street,    Whitechajiel,   at    which   point 
the  road  was  too  narrow   for  its  further  extension. 
The  same  system  bad  been   adopted    throughout  the 
whole  extent  of  the  docks  at  Liverpool  without  inter- 
ferenoe  with  the  other  traffic  of  the  locality,  and  whole 
trains  of  waggons  were  conveyed  bv  that  means ;  there- 
fore, the  practicability  of  the  principle  must  be  admitted. 
But  there  was  another  element  which,  he  thought,  had 
not  been  sufficiently  adverted  to.     It  was  not  enough  to 
ba?e  a  railway,  but  they  must  put  rolling  stock  upon  it, 
which  involved  in  some  degree  a  change  in  the  particular 
mode  of  conveyance ;  and  before  the  public  would  fall  in 
with  the  new  system  there  must  be  a  sufficiency  of 
foiling  stock  to  afford  the  same  accommodation  to  the 
public  as  at  present  existed.    That,  he  thought,  would 

Srove  the  real  stumbling-block  to  the  successful  intro- 
uction  of  this  fsystem  of  urban  railways,  because,  to 
g^  a  large  trade  there  must  be  accommodation  afforded 
at  the  very  moment  it  was  required.  Tliis  would  involve 
a  considerable  amount  of  capital  for  rolling  stock. 
With  regard  to  the  cost  of  the  road  itself  there  were  a 
great  number  of  points  to  be  considered.  One  gentleman 
Had  alluded  to  the  gas  and  water  pipes.  Such  a  question 
was  more  pertinent  to  London  than  to  any  other  place, 
and  reduced  itself  into  a  question  of  annual  expense 
in  the  way  of  maintenance,  for  he  doubted  whether 
Plarliament  would  sanction  the  imposing  upon  gas  and 
water  companies  the  additional  bunlen  of  repainng  the 
railways  as  well  as  the  highways  which  they  disturbed. 
He  doubted  whether  the  system  could  be  carried  out 
without  the  sanction  of  an  Act  of  Parliament.  The  cost 
of  the  road,  taking  the  experience  of  Liverpool  and 
Paris,  he  thought  would  be  beyond  what  Mr.  Adams 
had  put  it  at;  but,  after  all,  it  would  not  be  very  con- 
Mderable,  though  the  cost  of  maintenance,  he  thought, 
would  be  an  item  of  some  importance. 


Mr.  M.  H.  Peblev  said,  he  was  in  the  habit  of  visiting 
many  of  the  large  cities  of  the  States,  and  had  freely 
availed  himself  of  the  comfort  of  horse  railways  in  New 
York,  Boston,  Philadelphia  and  Baltimore ;  and  he  was 
sure  those  who  had  travelled  by  the  horse  railways  would 
not  wish  to  go  by  any  other  mode  of  conveyance.  It 
was  quite  true  that  these  railways  could  only  be  used  in 
such  situations  as  not  to  interfere  with  the  other  traffic 
in  the  streets.  The  carriages  in  New  York  ordinarily 
conveyed  twenty-four  persons  inside.  The  streets  of 
Boston  more  resembled  those  of  London  as  to  width, 
than  those  of  New  York  or  Philadelphia,  but  the  system 
had  been  successfully  introduced  ihere.  With  reference 
to  keeping  the  track  dear,  he  thought  the  difficulty  was 
greater  in  America  than  would  be  the  case  here,  becauj« 
of  the  greater  quantitv  of  snow ;  yet  he  could  state  that 
the  horse  railways  had  continued  to  work  when  the  other 
vehicles  had  been  stopped  by  it.  In  fact,  in  all  respects, 
these  horse  railways  had  been  found  a  great  convenience. 

Mr.  AsvoN  said,  that  as  far  as  his  experience,  during 
a  short  visit  to  the  United  States,  enabled  him  to  form  an 
opinion,  he  thought  the  system  of  street  and  horse  rail- 
roads apiieared  to  answer  admirably  there.  He  had 
seen  them  at  work  in  streets  that  were  not  veiy  wide, 
and  where  the  difficulties  of  ascent  and  descent  were 
easily  overcome,  and  where  sharp  turns  round  comers 
were  made  of  little  account.  With  regard  to  two  main 
objections,  which  had  been  stated  as  opeiutin^  against 
their  introduction  here,  the  difficulty  of  providing  for 
frequent  stoppages,  and  the  danger  of  turning  round 
sharp  comers,  the  first  was  overcome  in  America  by  the 
use  of  powerful  brakes,  which  placed  the  common  street 
can,  and  even  large  railway  cars,  containing  sometimes 
as  many  as  sixty  passengers,  perfectly  under  ^e  control 
of  the  conductor,  who  could  stop  ihe  vehicle  in  a  short 
time,  even  when  on  a  moderate  descent.  But  it  was  not 
always  necessary  to  stop  the  car;  the  motion  was  so 
even,  the  cars  so  roomy,  and  the  steps  for  descent  so 
well  contrived,  that  a  passenger  might  alight  with  safety 
while  the  carriage  was  in  motion.  Indeed  he  (Mr. 
Aston)  had  done  this  himself  when  in  New  York.  With 
regard  to  turning  sharp  comers,  the  flanges  of  the  wheels 
ran  in  grooves,  and,  on  turning  a  comer,  the  outer  gioove 
was  replaced  either  by  a  flat  plate  or  a  raised  tramway, 
so  that  the  off- wheels  of  the  car  ran  on  their  flanges,  and 
were,  more  or  less,  raised  accordinp^  as  the  sharpness  of 
the  turn  rendered  it  desirable.  This  inward  inclination  of 
the  carriages  counteracted  the  centrifugal  tendency  of  the 
weight,  and  so  the  balance  was  preserved.  He  (Mr.  Aston) 
qnite  agreed  with  what  had  been  said  about  the  comfort 
and  convenience  of  the  roomy  carriages,  asused  in  America. 
For  ladies  they  w^ere  all  that  could  be  desired,  and  there 
was  no  doubt  but]  that,  in  this  countr}',  the  unfortunate 
"  unprotected  females  "  would  find  great  comfort  from  the 
adoption  of  a  system  which,  their  Transatlantic  cousins 
found  so  convenient. 

In  reply  to  an  inquiry,  Mr.  HosBb  stated,  that  the 
gradient  down  the  Bowery  in  New  York  was  about  the 
same  as  that  from  Charing-cross  to  the  Horse-guards. 

Mr.  Lacet  thought  very  highly  of  the  plan  for  working 
small  branch  lines  of  railways,  but  questioned  the  possi- 
bility of  its  introduction  in  crowded  streets.  He  saw 
no  reason  why  snch  a  road  should  not  be  carried  from 
Westminster-bridge,  or  any  other  of  the  bridges,  to  the 
Crystal  Palace :  but  he  thought  it  could  be  done  only 
under  the  sanction  of  an  Act  of  Parliament. 

Mr.  Hyde  Clarke  reminded  Mr.  Adams  that  the 
Whitby  and  Pickering  llailway  was  worked  by  horses, 
as  weU  as  several  x>f  the  German  lines,  until  a  higher 
speed  was  required. 

Mr.  Bridges  Adams,  in  reply  to  the  observations  ad- 
vanced, said  it  had  never  been  contemplated  by^  him  to 
cover  all  London  at  once  with  this  system  of  railways — 
nor  did  he  think  it  practicable  to  introduce  them  into 
narrow  thoroughfares,  although  perfectly  practicable  in 
some  localities.    He  thought,  as  regarded  the  traffic  of 
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London,  they  would  ultimately  have  to  make  streeia  on 
the  firet  floor— the  first  floor  for  the  light  traffic,  and  the 
lower  level  for  the  hea\'y  traffic.  With  regard  to  the 
railway  itfielf,  he  looked  upon  it  only  as  another  mode  of 
paving,  and  a  strip  of  iron  rail  passing  down  a  street 
would  occasion  no  more  obstruction  than  the  iron  gutters 
through  the  {lavement  to  carry  off  the  water  from  the 
houses.  With  regard  to  the  rails,  there  was  no  oocasion 
for  a  deep  channel— a  very  small  one  would  suffice  to 
keep  the  wheels  in  their  place.  He  believed  the  plan 
needed  only  to  be  seen  in  operation  to  be  appreciated, 
and  his  object  in  the  present  paper  was  to  draw  attention 
to  the  subject.  He  thought  it  desirable  that  it  should 
be  tried  over  a  short  distance,  and  when  proved  to  be 
practicable  there  would  be  no  difficulty  in  following  it 
up.  He  saw  no  reason  why  the  expenment  should  not 
be  tried  in  such  thoroughfares  as  Oxford-street  or 
Holborn.  With  regard  to  stopping  the  carriages  at  any 
required  moment,  there  was  no  difficulty  in  adopting 
mechanical  appliances  to  effect  that  object.  He  thought 
the  rails  ought  to  be  laid  upon  the'simplest  plan,  so  that 
a  length  requiring  to  be  replaced  could  be  removed  with 
facility.  He  thought  the  cost  of  roiMirs  would  be  small. 
The  load  upon  the  rails  would  be  so  much  less  than 
that  on  ordinary  railways,  that  the  abrasion  of  the  rails 
would  be  very  uight  indeed. 

The  Chairman  said  they  were  very  mudi  indebted  to 
Mr.  Adams  for  having  brought  this  subject  forward. 
There  was  no  doubt  it  wasan  imftortantsn^ect,  and  one 
on  which  much  difference  of  opinion  would  naturallv 
exist,  but  he  thought  they  could  not  fail  to  be  struck 
with  this  fact,  that  the  state  of  things  in  a  comparatively 
new  city  like  that  of  New  York,  or  in  a  new  country 
like  the  United  States,  was  very  different  to  that  which 
existed  in  this  metropolis.  Nevertheless  they  ought  to 
take  a  leaacm  from  their  American  friends  with  regard  to 
these  horse  railways  and  the  carriages  on  them  as  well  as 
with  regard  to  the  way  in  which  these  tramways  were 
ccmneoted  with  the  locomotive  lines.  Such  an  experi- 
ment might  be  veiy  fairly  tried  from  the  Strand  over  Hon- 
gerford  Bridge  to  the  South  Western  Railway,  to  which 
he  would  direct  the  attention  of  his  friend  Mr.  Laoey. 
He  agreed  with  Mr.  Beimoch  tliat  the  effectual  relief 
of  the  great  traffic  of  London  would  be  found  in  the 
embankment  of  the  Thames.  He  hoped  this  would  not 
be  the  last  oocasion  on  which  this  subject  would  be  dis- 
cussed b^  this  Society.  It  was  one  to  which  they  might 
turn  their  attention  with  advantage,  and  he  hoped  before 
long  they  would  see  some  means  adopted  by  which  the 
communications  between  the  metropolis  and  the  suburbs 
might  be  materially  improved.  He  begged  to  propose  a 
vote  of  thanks  to  Mr.  Adams  for  his  paper. 

A  vote  of  thanks  to  Mr.  Adams  was  then  pasMd. 

The  Secretary  announced  that  on  Wedneaday 
evening  next,  the  18th  inst,  a  Paper  by  Mr.  J. 
N.  Hearder,  of  Plymouth,  **  On  a  Powerful 
Modification  of  the  Induction  Coil  and  some 
New  £3ectrical  Phenomena  Developed  by  it/' 
would  be  read. 


EXAMINATIONS  OF   THE  SOCIETY  OF  AKTS 

(From  the  X>«%  Newt.) 

The  Begistrar-General,  a  public  functionary  who  tells 
the  most  astounding  truths  with  a  provoking  calmness 
which  is  to  the  last  degree  irritating,  has  just  made  us 
acquainted  with  the  fact,  that  the  natural  increase  of  the 
population  last  year  *'  was  probably  at  the  rate  of  1,000  a 
day."  Of  these  increments  to  the  population  it  may  be 
doubted  whether  one  in  a  hundred  accomplished  the  feat 
of  entering  the  world  with  a  silver  spoon  in  its  mouth, 
signifying  that  its  rich  soup  was  already  urepared  In  ad- 
vance, and  that  it  was  provided  with  all  proper  means 


for  sipping  it  with  decorum.  A  larger  proportion  might 
possibly  have  come  Aimished  with  wooden  ladles  in  anti- 
cipation of  a  plentiful  supply  ofmodest  porridge  awaiting 
them  at  life's  table.  A  great  majority,  however,  were 
ushered  into  the  world  with  their  mouths  unf^miished 
even  with  teeth.  These  will  in  after  life  have  to  look 
sharply  around  them  to  get  either  soap  or  porridge,  and 
it  mujit  depend  upon  their  own  energies  and  training 
whether  they  are  ever  able  to  pick  up  crumbs  enough  to 
strengthen  them  for  the  hatUe  of  lire.  In  other  words, 
of  the  thousand  human  beingg  who  were  added  to  the 
population  this  morning,  the  vast  majority  will  have  to 
tiattle  hard  to  obtain  a  living. 

Now,  it  is  pretty  nearly  agreed  upon  by  all  parties,^ 
that  mere  energies  will  do  as  little  in  the  metapnoricall 
battle  of  life  as  in  any  real  battle.  Enex^giesare  nothing 
unless  they  are  disciplined  and  tiained.  Our  spoonless* 
and  ladleless  population  will  onlv  have  a  chance  of  ob- 
taining either  spoons  or  ladles  b^  groping  painfully  in; 
the  mud,  like  the  ehiffcniera  at  F&ris,  unless  tkey  prepare 
themselves  for  something  higher.  And  as  uinety-niD» 
out  of  a  hundred  of  your  chiffonien  never  light  upon  a 
spoon  or  a  ladle  in  the  gutters  of  society,  in  spite  of  the 
most  anxious  search,  they  occasionally  endeavour  to  axj^ 
ply  themselves  with  these  artides  fn  a  manner  that  is 
scarcely  consistent  with  a  proper  degree  of  reverence  for  the 
eighth  commandment.  In  other  words,  they  lay  society 
under  contribution  for  their  support.  So  that  of  the 
thousand  British  subjects  who  have  made  their  entranoe 
into  the  world  to-day,  there  is  no  knowing  how  many 
may  be  occupied  this  day  twenty  years  in  garotting  by 
day  and  committing  burglary  by  night,  unless  you  ftir- 
nish  them  by  education  with  the  means  of  playing  a  more 
decent  part  in  societv.  All  parties  are  tolexably  well 
agreed  upon  this  point.  Conservatives  and  LiberalSr 
pious  men,  and  men  of  the  world,  nobles  and  tradesmen, 
all  concur  in  asserting  the  absolute  necessity  of  national 
education.  You  cannot  take  up  a  daily  newspaper  with- 
out seeing  overwhelming  testimony  to  the  magnitude  of 
the  need,  the  universal  conviction  that  something  miut 
be  done.  Take  the  other  day's  i?at7y  Newi  as  an  exam- 
ple. We  read  there  of  the  Bishop  of  London,  Mr.  Glad- 
stone, Mr.  jyiaurice,  and  others,  dedaiming  on  education 
at  Stepney.  We  learn  that  on  Friday  an  Educational 
Conference  took  place  at  the  Athenicum,  Manchester. 
Finally,  we  hear  that  Dr.  Booth  has  been  addressing 
the  guests  at  a  large  Soir6e  held  in  the  Hall  at  the 
Mechanics'  Institute  at  Nottingham,  on  the  subject  of 
the  Society  of  Arts'  Examinations.  We  might  almow 
be  induced  to  suppose  that  grown-up  people  were  wb- 
scribing  heartily  to  the  belief  in  the  proverb  to  which  they 
listened  rather  Impatiently*  in  their  childhood : 

When  hovsc  and  lands  an  soneand  spent, 
Then  learning  Is  most  exioeilent ; 

and  that  the  Latin  dictum  Bern  quocvmque  tnodo  Sm 
would  be  translated  by  •'  Education  at  any  price." 

But  in  spite  of  the  universal  feeling  in  favour  of  » 
national  education  we  are  as  far  from  it  as  ever.  The 
Voluntaries  denounce  fiercdy  the  system  of  goTemmen» 
grants.  The  advocates  of  state  education  sneer  at  tne 
assertion  that  education  on  the  voluntary  sj'stem  wjp^ 
sible.  The  friends  of  religious  education  treat  the  fhenfl* 
of  secular  education  as  heretics,  and  the  latter  *^*"J: 
their  opponents  of  imbecility.  If  the  whole  nation  wew 
to  agree  to-morrow  that  it  was  expedient  that  educatiOT 
should  be  undertaken  by  the  State,  a  generation  vouja 
be  bom  and  die  before  the  details  could  be  agreed  ujfon. 
We  doubt  whether  it  would  be  possible  to  form  a  cabmet 
of  efficient  men  who  would  agree  upon  a  definite  P**^ 
state  education.  The  Committee  of  Council  itaelf  may 
be  regarded  as  a  standing  proof  of  the  ^"^IJ^^^iK© 
government  in  the  nwtter  of  education,  iumost 
whole  of  its  operations  are  confined  to  the  Msistaooe  b7 


and  the 


grants  of  money  of  private  and  local  efforts*  *'*°.v.^ 
appointment  of  inspectors,  whose  duty  it  is  to  aec  wa 
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he  parpoaes  for  which  the  grants  were  bestowed  are 
«airied  oat.  The  object  of  the  Committee  of  Council 
is  not  to  educate,  bat  to  assist  those  who  are  engaged  in 
edacation.  And  this  is  the  limit  of  the  agency  with 
which  government  will  be  entrusted  in  the  matter  of 
education.  And,  even  if  there  were  a  desire  to  give  the 
government  rather  more  power,  there  is  ever>'  possibility 
that  fear  of  the  consequences  would  deter  the  public  from 
fulfilling  the  desire.  The  government,  as  recent  events 
have  proved,  seems  to  have  lost  the  iwwer  of  organisation . 
It  plunges  nwhly  into  enterprises  of  moment  without  any 
knowledge  or  skill,  content  to  gain  information  by  the 
roog^  process  of  loss  and  mirfortune.  The  great  move- 
ments of  the  time,  such  as  the  reformatory  system,  have 
taken  pUoe  outside  of  government,  which  is  content  with 
the  subordinate  part  of  assisting,  by  money  and  protec- 
tion, the  develoinnent  of  that  which  has  originatf^  else- 
where. 

It  is  not,  therefore,  to  be  wondered  at  that  education 
should  not  form  the  subiect  of  a  special  notice  in  the 
<3aeen's  Speech.  The  educational  bodies  are,  in  many 
instances,  doing  their  work  well,  and  it  would  be  a  pity 
that  they  should  be  interrupted,  at  least  at  present,  in 
their  operation  by  a  government  measure.  At  the  same 
time.  It  would  be  as  well  that  bodies  which  are  working 
withoat  any  bond  of  co-operation,  any  feeling  of  union, 
should  have  some  common  centre  to  which  their  labours 
might  tend.  A  centralisation  which  should  make  all 
these  bodies  travel  precisely  the  same  road  would  be  mis- 
chievous, but  such  a  want  of  system  as  would  make  them 
naturally  diverge  would  be  worse.  J  f  there  is  no  union 
amongst  our  educational  institutions,  there  should  at 
least  be  unity  of  aim.  Although  ihe  methods  may  be 
different,  the  end  should  be  the  same.  And  this  can 
<ndy  be  attained  by  instituting  a  universal  system  of  ex- 
aminations, by  which  the  qiudifications  of  pupils  edu- 
cated in  all  classes  of  schools  may  be  tested.  This  is 
mcisely  the  syBtom  adopted  in  our  great  Universities. 
The  pupils  are  educated  in  different  colleges,  under  dif- 
ferent systems,  by  different  tutors,  but  they  are  all  bound 
^t  iihe  termination  of  their  course  to  unaergo  the  Uni- 
verdty  examinations. 

The  only  attempt  to  do  for  the  pupils  of  the  ordinary 
schools  of  the  empire  what  the  University  do  for  the 
students  in  the  colleges  has  been  made  by  the  Society  of 
Arts.  They  have  instituted  examinations  at  which,  under 
certain  restrictions,  pupils  from  the  lower  and  middle- 
•dass  schools  may  attend  and  have  their  qualifications 
tested.  Certificates  are  granted  to  those  who  pass  satis- 
factory examinations.  The  need  of  such  a  system  was 
shown,  previously  to  its  being  put  into  action,  by  the 
fact  of  a  declaration  being  signed  by  a  large  number  of 
merchants  and  manufacturers,  stating  that  they  should 
consider  the  possession  of  the  Society's  certificate  by  an 
applicant  for  a  situation  as  a  valid  testimonial.  The  same 
thmg  was  shown  by  the  immediate  adhesion  to  the  plan 
of  a  great  number  of  the  most  distinguished  Menos  of 
education  of  all  religious  parties  and  of  all  sects.  These 
persons,  who  would  have  debated  for  a  quarter  of  a 
century  without  coming  to  any  satisfactory*  conclusion 
as  to  the  establishment  of  a  system  of  education,  were 
not  only  willing,  but  eager  to  join  a  plan  having  for  its 
object  the  application  of  a  test  of  the  value  of  the 
Toiults  of  education.  It  may  or  may  not  be  a  question 
for  discussion  whether  children  should  receive  religious 
instruction  under  the  same  roof  where  they  prosecute 
secular  studies,  bat  there  can  be  no  doubt  that  it  is 
expedient  to  know  whether  this  secular  edacation  has  or 
has  not  been  a  sham.  The  best  test  of  the  reality  of  this 
education  is  an  examination.  And  this  test  may  be 
applied  with  more  impartiality  and  aocumcy  by  parties 
wlio  have  not  been  concerned  in  the  edacation  of  those 
they  examine  than  by  the  educators  themselves.  If  the 
Society  of  Arts  can  extend  their  operations,  liitherto 
conducted  with  so  much  success,  throughout  the  whole 
of  England,  they  will    have  gone  far  to  establish  ft 


middle-class  university.  Detached  from  the  j^rooesses  of 
education,  and  only  occupied  with  testing  its  results, 
they  iftill  be  looked  upon  without  suspicion  by  all  sects 
and  denominations.  The  inducements  they  hold  out  to 
masters  and  pupils  to  exert  themselves  will  liave  the 
effect  of  stimulating  education  in  a  remarkable  manner. 
They  will  do  this  without  requiring  grants  for  school- 
houses  or  professors.  If,  however,  they  wish  to  steer 
clear  of  difficulties,  they  should  preserve  their  present 
freedom  from  Government  control.  At  ^preseut  they 
have  the  confidence  of  the  countr>' ;  if  they  surrender 
the  management  of  their  scheme  into  the  hands  of 
Government,  the  public  will  involmitarily  tliink  of 
jobbery  or  disorganisation.  They  have  obtained  the 
confidence  of  the  public  by  their  intelligence  and  inde- 
pendence. If  they  give  up  one,  the  public  will  be  loth 
to  give  them  credit  for  the  other. 


THE  SOULAGES  COLLECTION. 

After  having  been  submitted  to  public  criticism  at 
Karlborough  House  since  the  7th  of  December,  the  ex- 
hibition of  this  collection  was  closed  on  Saturday,  7th 
of  February.  During  this  period  it  has  been  visited  by 
upwards  of  forty-eight  thousand  persons,  which  is  jmt 
double  the  usual  numbers  attending  at  this  season. 
Among  these  visitors  as  many  as  five  thousand  one  haa- 
dred  and  twenty-six  persons  have  paid  for  adraksion, 
being  ninefold  the  average  numbers  paying.  It  is  un- 
derstood that  the  offer  of  sale  has  been  made  to  the 
government  for  £18,620,  with  the  recommendation  thai, 
if  bought  for  the  nation,  it  may  be  sent  to  Bianchestor. 

Thft  following  is  the  report  of  the  committee  appointed 
by  the  council  of  the  Royal  Institute  of  British  Archi- 
tects to  examine  the  Soulages  Collection,  and  report 
their  opinion  whether  it  would  be  expedient  to  recom- 
mend its  purchase  by  the  Government  ;— 

•*  The  enlarged  views  in  regard  to  architectural  de- 
coration which  have  recently  revived  the  taste  fcr 
ornamental  design  that  some  centuries  ago  was  so  preva- 
lent in  England,  render  it  necessar>'  for  the  architect  oC 
the  present  day  to  enter  upon  new  fields  of  study,  to  seek 
for  new  sources  of  inspiration,  and  to  acquaint  himself 
with  all  the  formulas  of  conception  to  be  fotmd  in  the 
productions  of  other  branches  of  science  and  art  than 
those  which  are  directly  structural,  in  order  to  qualifV 
himself  to  take  that  lead  in  directing  public  taste  which 
his  position  and  vocation  call  upon  him  to  aasume.  It  is 
indisputable  that  in  every  age  the  sources  of  design  for 
all  classes  of  manufacture  have  been  identified^  with  the 
productions  of  the  architect,  and  frequently  derived  from 
his  conceptions.  Among  the  ancients  the  fictile  vasea 
and  the  bronzes  may  be  quoted  in  illustration  of  this 
fact  as  oonstantly  borrowing  their  ornaments  from  the 
buildings  of  antiquity;  and  in  the  medieval  period  the 
pillars,  the  buttresses,  the  carving,  the  panelling,  and 
architectural  divisions,  all  of  which  were  applied  to  fit- 
tings of  every  description,  were  adopted  from  the  stmc- 
tuial  details  of  the  edifices,  often  with  little  or  no 
reference  to  material  or  other  proprieties  of  adaptation. 
'  "  As  the  architect's  development  of  the  artistic  element 
is  the  highest  applicable  to  Uie  common  purposes  of  life, 
it  is  obvious  that  the  revival  of  obsolete  sooroes  of  de- 
coration demands  the  utmost  circumspection .  To  acquit 
himself  conscientiously  of  such  a  re^nsibility  he  must 
neglect  no  means  of  information — ^he  must  underrate  no 
aiyie,  no  object,  no  department,  which  may  contribute  to 
those  harmonious  effects  which  it  is  his  province  to  en- 
deavour on  all  oooasioDs  to  insure.  He  must  enter  upon 
a  new  career  of  thought,  and  acqoaint  himself  with  the 
history  and  fiuctuations  that  have  distinguished  each 
phase  of  the  origin,  development,  and  decay  of  every 
class  of  applied  ornament ;  so  as  to  adopt  it  with  pro- 
priety, taste  and  ori^nality,  as  an  ever  fresh  idea,  and 
not  as  a  mere  *  rifacdamento*  of  existing  forms. 

**  ColleetioDs  like  those  of  M.  Soulages  and  of  the  late 
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Mr.  Bemal  are  of  the  utmost  value  to  the  architect,  re- 
flecting as  they  do  the  arts,  manufacture,  skill,  and  taste 
of  vanoufl  countries  and  periods ;  and  showing  their  ap- 
plication to  the  ordinary  uses  of  life  in  the  several  grades 
of  society.  No  less  remarkable  are  they  when  set  in 
contrast  with  the  industrial  practice  of  the  first  quarter 
of  the  present  centoiy, — a  i)eriod  of  singular  barrenness 
in  technical  design,  since  they  serve  to  bear  only  a  more 
vivid  testimony  to  the  extent  to  which  art  was  applied 
in  the  most  trifling  and  ordinary  utensils  and  objects, 
during  those  palmy  days  of  Italian  grandeur  when  were 
executed  the  majority  of  the  specimens  of  which  those 
collections  consist.  During  such  periods  the  sentiment 
of  art  would  appear  to  have  been  absolutely  necessary 
to  commend  the  productions  of  the  skilled  mechanic  to 
general  acceptance.  And  it  in  remarkable  to  observe  that 
taste  never  became  the  exdurive  property  of  any  one  de- 
partment or  class  of  productions,  but  reigned  an  univer- 
sal element,  the  decline;  of  purity  in  any  manufactiu^ 
bein^  but  the  sign  of  a  general  and  concurrent  deteriora- 
tion m  every  other.  Such  collections  represent  a  world- 
wide school,  in  which  to  form  an  universal  ratlier  than  a 
particular  standard  of  national  taste ;  and  thus  the  stu- 
dent is  freed  from  the  trammels  of  that  confined  view  of 
v^le  which  the  traditions  of  any  one  period,  limited 
within  a  narrow  geographical  circle,  woiud  bind  around 
him.  France,  Italy,  Oermany,  and  EIngland,  have 
fuTnished  their  quota*  of  excellence  in  many  ways  to  the 
specimens  now  brought  together  in  Marlborough-house ; 
and  from  the  very  distinctive  peculiarities  which  charac- 
terise the  various  productions,  a  wider  field  is  afforded  for 
the  wares  of  the  manufacturer  of  the  present  day,  fresh 
tastes  are  excited,  and  an  earnest  longing  is  created  in 
the  purchaser  for  the  possession  of  more  refined  and  ex- 
cellent productions  ;  raising  them  above  mere  mechani- 
eal  results,  enlarging  their  sphere  of  application  and 
necessarily  stimalating  production. 

''There  can  be  little  healthy  progress  in  national 
manufacture  so  long  as  the  commonest  and  mere  material 
wants  only  have  to  be  satisfied ;  but  directly  cultivated 
taste  seeks  for  superior  execution  and  more  refined  eLe- 
gance,  enterprise  and  skill  are  enlisted  in  the  gratifica- 
tion of  those  tendencies,  progressive  improvements  con- 
stantly arise,  industry  ana  commeix^e  gam  by  the  move- 
ment, and  the  material  prosperity  of  those  engaged  therein 
necessarily  follows. 

"  Enamels. 

"  There  are  many  arts  which  once  flourished  in  this 
country,  and  which  have  been  applied  only  in  a  very 
limited  manner  within  a  oentury  or  two,  while  there  are 
others  which  have  never  received  in  Great  Britain  the 
development  of  which  they  are  capable,  and  which  in 
other  countries  have  been  productive  of  very  important 
results.  Enamelling  was  at  one  time  extensively  used 
in  England,  as  we  may  see  on  the  metallic  monuments 
in  Westminster  Abbey,  some  of  the  recumbent  figures 
of  which  were  covered  with  elaborate  ornaments  of  this 
nature,  as  also  the  heraldic  shields  occasionally  inserted 
in  brasses.  It  is  now  almost  entirely  confined  to  smaller 
works  of  the  jeweller's  craft,  or  elaborate  reproductions  of 
-choice  pictures  and  portraits ;  whereas  in  the  Bemal  and 
Soulages  collections  are  to  be  found  medallions  and  plates 
of  considerable  dimensions,  and  the  art  applied  to  tazze, 
Inkstands,  and  salt-cellars,  enriched  with  most  delicate 
•arabesques  and  historical  subjects.  Such  n)ecimen8  give 
renewed  hone  that  we  may  ultimately  realize  at  mode- 
rate cost  the  process  of  enamelling  on  slabs  of  lava, 
tnt>ught  under  the  attention  of  this  institute  some  years 
«inoe  by  an  honorary  and  correstK>nding  member,  M. 
fiSttorff,  now  president  of  the  section  of  fine  arts  of  the 
Institute  of  Frauce,  or  medallion  portraits  of  a  nature 
somewhat  similar  to  those  introduced  in  the  fM^ade  of 
the  Academie  des  Beaux  Arts  at  Paris  by  M.  Duban. 
There  seems  no  reason,  if  public  taste  afforded  theencou- 
ragenaent,  why  enamelled  panels  might  not  be  success- 
fully introduced  as  an  architectural  decoration,  durable 


as  to  material,  brilliant  in  colour,  and  unchangeable  in 
effect.  A  notable  instance  of  such  an  application  of 
enamel  existed  in  the  famous  Chateau  de  Biladrid  in  the 
Bois  de  Boulogne,  Paris,  which  has  been  the  theme  of 
praise  by  all  writers  who  have  mentioned  it.  The  facade 
was  adorned  with  enamels  5  feet  high  by  8  feet  4  inches 
wide,  nine  of  which  still  exist  in  the  Hotel  de  Glimy.*" 
Were  such  panels  capable  of  being  multiplied  at  a  mo- 
derate cost,  we  might  from  time  to  time  introduce  in  our 
buildings  a  scries  of  all  but  imperishable  j)ortrait6  of  our 
sovereigns,  of  eminent  men  and  historical  characters; 
not,  as  in  past  times,  confining  the  subject  of  such 
enamels  to  the  twelve  Cossars,  the  labours  of  Hercules, 
or  such  pedantic  abstractions,  but  adopting  themes  from 
our  own  poets,  writers,  and  historians ;  and  these  would 
come  more  home  to  the  feelings,  and  commemorate  for 
popular  honour  and  respect  those  celebrities  who  have 
illustrated  our  own  history,  and  have  rendered  eminent 
services  to  our  country. 

*  *  Medai.s. 

"  Medal  die  engraving  is  at  present  of  very  restricted 
application,  heing  generally  limited  in  this  country  to 
too  small  a  class  of  objects;  and  little  patronage  is  be- 
stowed upon  what  was  among  the  ancients,  and  after  tbe 
revival,  a  most  important  department  of  art  production. 
The  medals  and  coinage  of  antiquity  are  upon  a  par  with 
the  productions  of  Phidias,  Lysippun,  and  Praxiteles ;  and 
the  coins  of  Sicilvand  many  towns  of  Greece,  the  medals 
of  Alexander  and  his  successors,  as  well  as  the  Roman 
Imperial  series,  reflect  the  genius  of  the  brightest  eras  of 
antique  taste  and  skill.  Of  scarcely  inferior  merit  were 
the  Italian  medals ;  and  the  medallions  of  various  sizes — 
whether  cast  or  struck — of  the  i5th  and  16th  centuries 
are  full  of  intense  meaning,  handing  down  to  us,  with 
the  utmost  vigour  and  r^nement  of  expression,  the 
lineaments  of  the  great,  the  noble,  or  the  illustrious  of 
those  periods. 

''  Or  such  ^ems  the  Soulages  collection  contains  106 
specimens,  chiefly  of  Italian  and  French  art,  struck  or 
cast,  presenting  many  varieties  of  treatment,  and  sug- 
gestive of  an  useful  application  of  such  memorials  in 
modem  times,  combining  valuable  sesthetic  results  with 
historical  records  of  an  almost  imperishable  nature. 

*•  Glass. 
"  The  brilliant  progress  which  has  been  made  in  the 
manufacture  of  glass  in  this  comitry  within  the  few  years 
that  have  elapsed  since  the  removal  of  those  fiscal  restric- 
tions which  arrested  all  improvement  and  threw  this 
countiy  behind  others  invests  the  articles  of  this  class  in 
the  Soulages  collection  with  g^reat  interest.  Without 
entering  into  the  technical  processes  of  the  *  laticino,' 
'  vitro  di  trina,' '  millefiori,"  ' aventurine,'  and '  schmelze,' 
some  of  which  are  already  practised  in  England,  we  may 
at  once  confidently  pi'edict  that  the  study  of  choice  spe- 
cimens like  those  presented  to  view  in  Marlborough-house 
will  lead  to  the  development  of  new  combinations,  which 
will  some  day  distinguish  our  English  manufactures 
as  much  as,  if  not  more  than,  their  Italian  or  Bohemian 
predecessors.  The  rapid  advance  in  the  scientific  manu- 
facture of  glass,  and  the  new  applications  of  that  mate- 
rial which  have  recently  been  brought  to  light  for  the 
supply  of  architectural  requirements,  are  alone  suflicient 
to  convince  us  that  this  art  is  capable  of  the  utmost  de- 
velopment through  English  enterprise. 

"Bronzes. 
"  The  106  objects  in  bronze  comprised  in  the  Soulages 
collection  illustrate  a  class  of  manufacture  hitherto  of 
very  jlimited  application  in  England ;  whereas  in  her 
E^astem  dependencies  the  artists  in  bronze  for  centuries 
past  have  produced,  even  in  common  ntendls,  elegance  of 
form  and  unrivalled  decoration  in  metallic  inlay.     This 

*  It  is  said  that  some  were  parchsacd  by  HwgliAmfg^  ^id 
are  now  In  this  eonntij.  It  would  be  a  great  senrioe  to  tbe 
arts  if  they  could  be  diteovered,  and  exposed  in  the  Great  Bz- 
hibition  abont  to  be  opened  at  Mancfaetter. 
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Uiter  elegant  prooQM,  which  was  of  eflsentiaUy  Oriental 
origin,  was  eagerly  adopted  by  the  Venetians,  and  repro- 
duced in  their  Damascened  ware. 

'*  Tens  of  thousands  of  French  artisans  are  maintained 
by  their  skilful  treatment  of  bronze,  now  an  essential  ar- 
ticle of  furniture  in  that  country,  and  purchased  with 
avidity  in  England  and,  indeed,  throughout  Europe  and 
America.  So  unpractised  are  our  founders  in  the  suc- 
cessful casting  of  such  delicate  objects,  and  so  deficient 
are  we  in  educated  chasers  and  finishers,  that  we  have  to 
depend  mainly  on  foreigners  for  the  supply  of  small 
bronzes.  Their  production  by  English  manufacturers 
is,  indeed,  so  costly  that  the  Art-Union  of  London  (who 
for  many  years  devoted  much  attention  to  the  subject, 
and  at  great  expense  brought  out  various  statuettes  and 
busts),  anxious  as  that  body  are  to  cii<'Ourage  the  art, 
have  been  almost  compelled  to  abandon  the  attempt  to 
any  great  extent,  and  only  persevere  under  tiie  most  dis- 
couraging circumstances.  The  beautiful  works  of  art  in 
htODze^  so  abundant  in  Paris,  find  no  rivalry  here.  And 
we  feel,  therefore,  that  the  acquisitions  of  the  specimens 
in  this  collection,  although  fartoo  limited  for  the  urgent 
necessity  that  exists  for  the  supply  of  good  models  in^s 
branch  of  industry,  would  be  desirable,  as  tending  to 
draw  public  attention  to  this  important  and  neglected 
branch  of  art  manufacture.  We  do  not  venture  to  class 
them  in  design  or  execution  with  the  matchless  produc- 
tions of  antiquity,  such  as  those  preserved  in  the  Museum 
of  the  Studii  at  Naples,  or  even  with  modem  ones  of  the 
highest  class  of  art;  but  still  there  are  many  objects 
gracefully  composed,  elegant  in  form,  and  especially  sug- 
gestive of  improvement  in  those  departments  of  domestic 
economy  into  which  they  might .  be  introduced  with 
propriety. 

"DXOORATIVE  FUBKITTTBE. 

"  There  are  100  pieces*  of  furniture  and  textile  fabrics, 
consisting  of  chairs,  cabinets,  coffeiv,  tables,  buffets,  dres- 
sioiB,  metallic  mirrors,  a  magnificent  lantern,  the  cornice 
of  a  room,  three  pairs  of  bellows  of  tastefhl  design  and 
execution,  and  an  ehiboratechimney.niece.  These  present 
a  store  of  useful  and  applicable  articles  of  various  merit. 
Some  few  are  carved  with  considerable  skill,  others  are 
dttlingaished  for  their  general  design  or  eraoeful  propor- 
tions. Some  have  been  considerably  repaired  or  modified 
by  inferior  hands,  but  others  lemain  intact.  'Die  buffets 
and  annoires  are  suggestive,  and  admit  of  easy  applica- 
tion to  our  present  uses.  The  chestnut-wood  coffers,  the 
marriaffe-chests  of  Italian  history  and  romance,  have 
evidently  originated  in  a  superior  dass  of  artists,  and  the 
metal  mirrors,  with  their  carved  frames,  are  graceful 
iUustrations  of  a  curious  variety  of  domestic  utensils. 
In  all  these  articles  it  is  necessary  to  discriminate  be- 
tween the  production  of  the  manufacturer  who  repeats, 
and  the  treatment  of  his  material  by  the  artist  who 
originates.  We  may  still  be  enabled  to  recognise  clearly 
those  forms  and  expresdons  of  original  ideas,  vulgarised 
by  the  common  taste  of  those  who  repeat  or  demand  re- 
petition ;  for,  although  coarse  in  parts  or  gross  in  detail, 
they  may  still  retain  some  of  the  elements  of  tiiat  ante- 
eedent  period  when  livelier  imagination,  more  refinement, 
and  truer  sentiment  prevailed.  The  textUe  fabrics  con- 
tain some  very  elegant  ornamented  patterns,  and  several 
carious  specimens  of  embroideiy. 

'*  Majolica. 

We  have  reserved  for  our  concluding  remarks  the  most 

numerous  and  most  important  section  of  this  collection 

—namely,   the  majolica,  and  enamelled  earthem  and 

stone  wares,  consisting  of  168  pieces. f     We  shall  not 

*  Artistic  in  general  eifect  are  660,  670, 691, 693.  Not.  655, 
656,  are  to  be  paised  for  their  design  and  execution ;  and  670, 
671,  for  exqninte  design  and  workmanship. 

t  Veiy  satisfactory  in  point  of  design  are  the  atabesqnes 
sromd  Sos-  1, 2, 4,  5.  7a,  7b,  7c,  28,  29,  35m,  88, 38r,  il,  43, 
15k,  15h,  151,  66, 72,  75,  76  ;  and  in  form  as  well  as  m  deeora- 
tion,  86,  88,  92, 105, 108,  110 ;  and  as  works  of  ital  art,  3,  6, 
8, 9, 82. 


enlarge  upon  the  mutual  i-elations  of  art  and  material) 
nor  upon  the  extent  to  which  all  branches  of  fine  art  are 
influenced  by  the  luaterlals  employed.  This  is  especially 
perceptible  in  the  earthenwares  of  Greek  art  and  majolica, 
in  contrast  with  the  porcelains  of  Asia  and  Europe,  and 
their  works  in  this  dass  are  as  distinct  as  the  earths  of 
which  they  are  composed.  Nor  do  we  pretend  to  review 
the  various  processes  of  manufacture,  nor  the  mysteries 
of  the  glaze  and  brilliant  lustres  which  give  so  much  at- 
traction to  these  admirable  ^iroductions,  such  as  the 
metallic  reflexions,  the  changing  colours,  the  mother- 
o*-pearl  of  Gubbio,  Urbido,  Pesaro,  Caf&giolo,  Faenasa, 
Castel  Durante,  or  of  other  towns  or  States  of  Italy, 
where  the  enlightened  jiatronage  of  the  dukes  and  princes 
to  these  wares  realised  a  reputation  that  could  hardly 
otherwise  have  been  acquii-ed  by  places  of  such  secondary 
importance.  The  earlier  pieces  of  majolica  retain  mudi 
of  the  noble  simplicity  of  form  and  richness  of  decoration 
of  tiieir  Hispano-Moorish  origin ;  and  the  later  ones  have 
a  higher  aim  than  the  porcelains  of  Germany  and  France, 
whose  art  decorations  occasionaUv  present  a  fantastic  and 
capricious  application,  and  generally  a  minute  and  highly- 
wrought  elaboration  by  superior  artists,  almost  too  pre- 
cious for  the  frail  material  upon  which  it  is  bestowed, 
limiting  the  products  to  the  tables  only  of  the  most 
affluent. 

-'  The  mi^olica,  on  the  contrary,  admits,  when  once 
the  design  is  settled,  of  a  rapid  execution  by  practised 
secondary  hands;  by  this  economy  in  the  production 
most  carefully  designed  objects  may  be  brought  within 
the  means  of  the  humbler  admirer  of  art.  This  series 
indudes  some  choice  specimens*  of  Bernard  de  Palissy's 
skill,  and  embraces  every  class  of  object  fitted  for  &e 
table,  or  to  adorn  the  bunet  or  diessoir ;  such  as  plateaus, 
plaques,  vases,  plates,  fruttiere,  tazze,  trays  or  baskets, 
cups,  flasks,  bowls,  ewers,  sauoeboats,  saltcellars,  and 
other  artides.  The  finest  of  these  are  grouped  in  one 
case,  and  constitute  a  series  of  the  highest  sasthetic  value, 
as  regards  their  form,  the  combinations  of  colour,  and 
treatment  of  decoration.  They  are  available  as  types, 
or  may  be  considered  educationally  as  spedmens  to  be 
followed,  improved,  or  varied ;  there  is  not  one  which  is 
not  valuable  for  the  one  or  other  purpose.  The  suooess 
may  be  problematical  of  any  attempt  to  derange  the 
predilections  and  established  favour  with  which  the 
public  have  been  accustomed  to  regai'd  certain  artides 
of  use  in  common  life ;  but  we  believe  that  the  public 
mind  is  prepared  and  anxious  to  adopt  a  higher  state  of 
art-treatment  in  such  objects. 

**  Without  advocating  for  a  moment  a  blind  adherence 
to  any  of  these  forms,  or  the  modes  of  decoration  which 
distinguish  these  works,  in  which  occasionally  the  exe- 
cution may  not  rise  to  the  dignity  of  the  subject — ^in 
which  extravagance  may  now  and  then  have  usurped  the 

Elaoe  of  good  taste,  and  in  which  noble  forms  may  be 
ere  and  there  applied  to  inferior  uses — we  may  clearly 
recQgnize  so  much  that  is  noble  and  brilliant,  'so  mum 
that  is  full  of  feeling  and  expression,  and  such  an  ap]>eal 
to  a  higher  intelligence  as  to  warrant  our  maintaming 
distinc&y  that  access  to  such  examples  must  improve  the 
taste  of  the  people,  and  elevate  the  aspirations  of  every 
mind  for  something  better  than  those  we  already  possess. 
This  consummation  we  are  indeed  justified  in  prognosti- 
cating (from  the  suooessftil  efforts  in  majolica  made  by 
the  firm  of  Minton  for  the  Paris  Universal  Exhibition 
of  1856)  our  own  countrymen  on  the  banks  of  the  Trent 
and  the  Severn  are  fully  able  to  attain.  From  those 
exertions  we  may  reasonably  contemplate  that,  in  a  few 
3rearB  by  the  teaching  aid  of  such  examnles  as  those  con- 
tained in  the  Soulages  Collection,  by  the  union  of  ma- 
nufacturing skill  in  the  manipulation  with  artistic 
power  in  the  embellishment,  and  by  due  encouragement 
from  the  public,  majolica  will  become  in  this  country  a 
most  attractive  and  very  important  branch  of  art  pro- 

*  Very  higli  in  style  of  oonyendonal  ornament,  in  design 
execution,  and  effect,  are  138, 142, 143, 144. 
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•dactioD,  and  eventually  compete  with  the  cenmic  woiks 
<yf  any  period  and  of  any  country. 

**  In  conclusion,  we  nave  to  report  that  we  are  unable 
to  contemplate,  without  the  deep^  regret,  the  {KMribility 
of  such  a  collection  being  broken  up  and  scattered  into 
various  channels.  Each  individual  piece  has  its  own 
peculiar  value  or  merit ;  but  when  combined  with  others, 
as  illustrating  either  the  theory  or  histoty  of  art,  so  as 
to  complete  the  chain  and  connexion  of  manufacture  and 
■art  illustration,  and  thus  forming  a  series  of  the  progres- 
rive  excellence  to  which  such  productions  have  been 
carried  in  times  past,  their  worth  is  much  enhanced.  If 
Government  were  to  rely  upon  the  chances  of  a  sale  they 
would  probably  be  outbid  for  the  best  articles  by  wealthy 
individuals,  who  will  gratify  a  taste  at  a  fancy  price, 
«nd  thus  the  museums  of  the  nation  would  have  in  sudi 
an  event  only  the  chance  of  obtaining  secondary  articles, 
purchased  at  greatly  enhanced  cost. 

**  In  making  this  report  the  committee  have  deemed 
it  more  advisable  to  submit  their  opinions,  based,  after  a 
careful  examination  of  the  oljects,  upon  a  broad  and 
general  consideration  of  their  importance  as  a  whole, 
and  as  a  commencement  and  very  aedrable  contribution, 
with  the  series  obtained  from  the  Bemal  collection, 
towards  a  large  and  complete  historical  and  artistic 
museum,  rather  than  a  minute  criticism  of  any  indi* 
vidual  q>ecimenB.  And  they  have  come  to  the  conclusion 
that  it  would  bean  irreparable  loss  of  a  great  opportunity 
to  improve  our  manufactures,  to  enlarge  the  sphere  of 
art  application,  to  increase  our  commerce,  and  to  instruct 
the  public  mind,  if  the  Government  did  not  accept  the 
offer  to  sell  the  whole  to  the  nation  at  coet  price— an 
dfer  so  nobly  made  by  the  disinterested  and  public 
spirited  men  who,  with  singular  generosity,  and  on  their 
own  responsibility,  have  at  all  rwks  afforded  the  oppor- 
tunity to  the  country  of  securing  the  collection  m  its 
Oltirety. 

**  T.  L.  Donaldson,  Chairman.  "  T.  H.  Lewis. 
"  8.  Ahokll.  "  A.  Salvih. 

"A.  ASHPITEL.  **  G.   VoiiLIAMY. 

*'  Talbot  Bury.  "  T.  H.  Wyatt. 

"  Bbnj.  Feery.  "  C.  C.  Nelson  >  Hon. 

"  E.  TAnson  "  W.  J),  Wyatt  J  Sees. 
Jsn.  185?. 


^TotttMngs  tti  Instttntints. 

Nottingham.  —  The  annual  sotr^  of  the  members 
of  the  Mechanics'  Institution  took  place  on  Thurs- 
day, the  29th  ult.,  in  the  great  hall  of  the 
Institute.  The  chair  was  taken  at  seven  o'clock,  by  Hr. 
J.  £.  Denison,  M.P.,  the  president  of  the  Institution, 
who  was  supported  on  the  platform  by  Mr.  J.  Walter, 
M.P.,  Mr.  C.  Paget,  M.P.,  Mr.  W.  H.  Barrow,  M.P., 
the  Rev.  Dr.  Booth  (who  attended  from  the  Society  of 
Arts),  W.  Enfield,  Esq.,  the  Mayor,  Kev.  S.  McAll, 
B.  Campbell,  Esq.,  L.  Uaymann,  Esq.,  and  other  gen- 
tlemen. The  CuAiBUAN,  in  opening  the  proceedings, 
add,  the  town  of  Nottingham  h»i  been  vastly  increasing, 
but  the  question  was,  had  the  means  of  instructing  the 
-peopLe  kept  pace  with  the  increase  of  their  numbers,  and 
as  far  as  this  Institution  was  concerned,  had  it  done  all 
it  could  in  its  sphere  to  promote  the  advancement  and 
instruction  of  &e  people.  This  was,  perhaps,  not  the 
most  suitable  occasion  for  discussing  the  general  question 
of  education.  He  could  not,  however,  avoid  alluding  to 
one  measure,  which  provided  that  it  should  be  in  the 
power  of  the  guardians  to  provide  the  poor  children 
belonging  to  recipients  of  out-door  relief  with  education. 
He  was  glad  to  find  that  this  was  being  adopted.  After 
■peaking  further  upon  the  general  question  of  education, 
Ae  called  upon  Mr.  W.  H.  Barbow,  M.P.,  ^-ho  proposed 
the  following  resolution :— '<  That  this  meeting,  whilst 
it  rejoices  at  the  progress  lately  made  in  ^the  cause  of 


education  generally,  feels  the  necessity  of  continued  and 
well  sustained  exertions  to  meet  the  growing  and  widely. 
s])rcad  demand  of  a  rapidly  increasing    {lopulstion." 
This  was  seconded  by  the  Rev.  S.  McCall,  and  carried 
unanimously.     Mr.  J.  Walter,   M.P.,  proposed  the 
next  resolution  :  —  "  That  as  Mechanics'    Institutions 
form  an  important  means  for  the  spread  of  knowledge, 
intelligence,  and  improvement  among  the  people,  it  ii 
expedient,  by  wise  and  judicious  management,  to  adapt 
them  to  the  requirements  of  the  times,  and  thus  render 
them  worthy  of  extended  enoouragement  and  support." 
He  would  read  to  them  the  evidence  given  some  yean 
ago  before  the  Parliamentary  committee,  of  whi<ji  he 
was  a  member,  by  a  gentleman  named  Warren,  originally 
a  working  man,  who  attributed  all   the  good  he  ever 
attained  in  his  life  mainly  to  his  accidental  connectioi 
with  the  Manchester  Mechanics*  Institution.  Mr.  Walter 
read  extracts  from  the  evidence  of  Mr.  Warren,  who,  it 
appeared,  was  first  struck  by  hearing  a  lecture  on  astro- 
nomy by  Dr.   Lardner,  delivered  in    the  Manchester 
Mechanics'  Institution ;  and  to  the  impetus  produced  by 
the  impression  which  this  lecture  had  on  his  mind  he 
ascribed  his  subsequent  advancement  in  life.  Mr.  Warren 
considered  that  the  great  value  of  Mechanics'  Institutione 
was  in  directing  the  minds  of  working  men  to  subjects 
which  it  would  be  of  advantage  to  them  to  pursue.  Mr. 
Walter  .observed,   that  if    these    institutions  were  to 
influence  the  vorking  classes  thej'  must  search  oat  the 
working  classes  by  connecting   themselves   with  the 
schools  of  the  working  classes,  for  it  was  impossible  that 
one  central  Institution  could  meet  the  wants  of  totally 
unlettered  men,  since  it  was  only  those  who  hadrecei\'ett 
a  certain  amount  of  education   who  were  capable  of 
availing  themselves  of  the  advuntages  of  these  Institn- 
tions.    He  had  a  strong  feeling  tiiat  these  lustitutiom, 
as  generally  conducted,  had  depended  too  much  upon 
attaining  an  unnecessary  popularity  by  the  miscellaneow 
character  of  their  lectures.  A  good  librap'  he  considered 
to  be  the  necessary  basis  of  an  Institution  of  this  i^ind, 
and  next  to  a  good  library  he  believed  that  classes  for 
mutual  instruction  might' be  verj'  beneficially  adwted 
— classes,  for  instance,  in  which  might  be  taught  moden 
languages,  mathematics,  and  other  branches  of  art  m 
science  in  which  the  working  classes  were  most  concerned. 
He  (Mr.  Walter)  did  not  deny  the  advantage  of  lecture*, 
but  he  thought  that  the  conductors  of  these  Institutiom 
shoidd  obtain  the  servioes  of  men  who  wereprofessioDaUy 
devoted  to  that  branch  of  literature,  instead  of  seekuig 
to  attract  an  audiwice  by  the  popularity,  perhaps,  of  » 
member  of  Parliament,  or  some  literary  man,  or  *^)* 
gentleman  in  the  neighbourhood  who  might  be,  perbai«f 
good-natured  enough  to  expose  himself  to  the  criticisms 
to  which  the  dUeUanU  lecturer  was  often  very  justly 
liable.    Mr.  G.  Paget,  M.P.,  seconded  the  resolutww. 
He  thought  if  emploj'ers  of  labour  made  it  a  "^Jj.*^ 
prefer  the  man  who  could  read  and  write,  the  working 
classes,  finding  that  a  value  was  set  upon  that  acc<wi- 
plishment  by  employers,  would  begin  to  set  a  value  upon 
It   themselves,  and    would   be    stimulated    to  obtain 
instruction.      It   appeared   to  him   that  perswis  wno 
employed  men  in    whom   mechanical   knowledge  wa« 
valuable  might  ver>'  fairly  attach  importance  to  a  cer- 
tificate of  attendance  upon  mechanical  classes  in  con- 
nection liv-ith  institutions  like  this.    Certificates  migw 
also  be  given  to  those  who  had  attended  the  classes  o 
modem  languages,  and  no  doubt  such  testimonies  oi 
proficiency  in  one  or  more  continental  tongues  wouw  w 
a  valuable  recommendation  to  clerks  and  others  ol  in« 
class.    Tlie  hon.  member  then  described  the  M".-\""^ 
system  pursued,  under  his  auspices,  in  the  \f^^] 
Ruddington.    His  pUn  was,  instead  of  emre"/*S 
bovs  to  employ  eight,  and  on  alternate  days  half  otim 
woVked  in  tlie  field,  and  tlie  other  half  of  them  went^^ 
school.    Not  only  was  their  work  done  better  and  wo^ 
cheerfully  under  this  arrangement,  !>«*.  »«»^^°i J^tion 
testimony  of  the  schoolmaster,  their  progress  in  i  ust iwii 
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was  almost  as  great  as  if  they  were  kept  at  school  the 
whole  of  the  week  without  intenuission.    In  conduAion, 
Mr.  Paget  expressed  his  conviction  that,  however  useful 
and  entertaining  lectures  might  he,   the  real  work  of 
Mechanics'  Institutions  must  he  done  in  the  classes. — 
The  Bev.  Dr.  Booth  said,  the  attention  which  was  now 
luiiversally  given  to  the  great  question  of  education,  was 
mo$it  encouraging.    He  could  account  for  the  universal 
interest  shown  only  in  this  way,  that  their  exists  a  kind 
of  national  instinct,  that  without  science,  or  a  knowledpe 
of  (jod's  external  laws,  we  can  no  more  make  a  satis- 
factory progress  in  temporal  matters,  than  we  can  in 
spiritual   things  without  a  knowledge  of  his  Divine 
Iaw8.     He   believed  that  the  opinion  was  gradually 
gaining  strength,  and  deepening  mto  a  conviction,  that 
in  the  same  way  as  we  cannot  afford  to  leave  our  fields 
mitilled  and    import  corn,   so  neither  can  we  much 
longer  bear  the  cost  of  leaving  the  mind  of  this  great 
nation  imcultivated,  to  bear  thorns  and  brambles.     It 
was  nothing  to  the  purpose  to  say  that  our  fathers  got 
OD  very  well  without  education.     They  did  so  for  this 
reaRon*  that  the  learning  of  that  dav,  such  as  it  was, 
had  but  little  practical  bearing  on  tlie  afiairs  of  daily 
life.    But  it  was  not  so  now.    A  common  engine-driver 
OD  a  railway,   or  an  assistant  in  a  chemist's  Uborator)*, 
liosisesscd  an  amount  of  knowledge  that    would  have 
rendered  even  Kewton  still  more  illustrious.    No  man 
argued  now  against  the  paramount  necessity  of  well-di- 
recteii  education  and  skilled  instruction,  any  more  than 
he  would  against  steam  navigation,  or  the  railway,  or 
the  electric  telegraph.    But  the  solution  of  this  great 
problem  had  been  attempted  in  various  ways.  The  State, 
the  Church,  and  the  great  religious  societies  had  at- 
tempted, but  with  very  partial  success,  to  solve  theprob- 
leDi,  and  even  if  they  had  completelv  succeeded  they 
would  have  left  large  masses  of  the  population  untouched. 
Now  the  Society  of  Arts  had  attempted  to  solve  this  pro- 
blem in  a  very  different  way :  and  with  respect  to  classes 
which  had  not  hitherto  been  reached,  to  test  the  results  of 
education,  not  to  inquire  into  the  modes  by  which  it  had 
been  given :  to  stamp  the  gold  when  raised  from  the  mine, 
not  to  inquire  how  or  where  it  yr9A  raised.    This  plan  of 
tenting  the  value  of  the  instruction  given  by  means  of 
examination  had  some  peculiar  features  strongly  to  re- 
commend it.     One  of  the  greatest  was  its  facility  of  ap- 
plication.   It  could  be  brought  into  operation  at  once. 
It  took  the  materials  at  hand,  and  set  to  work  at  once 
upon  them.    The  Society  of  Arts  proposed  simply  to  ex- 
tend to  artisans  and  to  the  middle  classes  those  advan- 
tages which  the  universities  for  years  had  been  conferring 
on  the  upper  and  professional  daases.     The  system  of 
testing  proficiency  by  means  of  examinations  was  now  in 
full  force  in  the  civil  service  of  the  East  India  Company , 
in  the  Royal  Artilleiy  and  Engineers,  in  several  of  the 
government  departments,  and    the  extension    of  this 
system  of  examinations  was  beginning  to  tell  on  the  pro- 
gress of  education  in  the  country'.    He  would  now  reply 
to  one  or  two  popular  objections  against  this  system. 
It  might  be  said  examinations  were  not  education. '  Un- 
doubtedly this  was  true.    They  were  only  means  to  an 
end.  But  thev  supplied  men  with  cogent  motives  to  learn. 
They  pointed  out  the  direction  in  which  the  learner  ought 
to  proceed.  But  to  a  young  man  entering  into  business  and 
commercial  employment,  it  might  be  said  by  his  master, 
true !  thb  certifioate  of  the  Society  of  Arts  bears  testi- 
mony to  your  knowledge  of  Mathematics,  or  Chemistry, 
or  English  literature,  or  modem  lanj^ges.    But  what  of 
that ;  theae  things  are  of  no  value  in  my  olBoe.    I  want 
only  very  oommon-place  information.    But  was  not  the 
^nisitiou  of  these  branches  of  knowledge,  in  the  face  of 
privation,  poverty,  and  hourly  occupation,  a  test  of  the 
possession  of  industry,  patience,  energy,  and  perseverance. 
Were  these  qualities  of  no  value.    Though  an  employer 
might  not  want  mathematics  in  his  clerk,  he  might  need 
the  clear  head  which  enabled  the  derk  to  obtain  that 
luiowledge.    Again  it  often  had  been  said,  the  hope  of  a 


prize,  a  reward,  or  even  a  certificate  was  a  low  motive  to^ 
hold  out  to  men.  You  ought  to  dilate  upon  the  intellec- 
tual pleasm'es  of  stud}-.  You  should  tell  them  that 
learning  is  its  own  best  reward.  But  we  found  that  the 
Almighty,  even  in  this  life,  had  made  temporal  rewards 
to  wait  upon  integrity  and  well-doing,  and  punishment 
ui)on  offence.  Why  liad  he  not  left  them  to  carrj*  their 
own  rewards  and  punishments  with  them. — A  resolution 
in  favour  of  the  Examinations  was  then  proposed  by  the 
Ma  YOB,  and  seconded  by  B,  Campi^ell,  Esq. — Votes  of 
thanks  liaving  been  passed  to  the  Chairman  and  to  the 
Rev.  Dr.  Booth,  the  meeting  separated. 


♦ 

Brbatvm.— In  the  last  number  of  the  ./burnal,  page  173, 
ooL  2,  liae  il,  for  *"  Jaaes  Spiers"  read  "  Richard  James  Spkn."' 
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"^fiow.   LondoiTliut.,  7.    Mr.  J.  K.  Ilearder,  "  On  Voltaic  Elec- 
tricity." 

Chemieal,  8.    I.  ProftMson  Abel  and  Bloxam,  <*  On  the 
ralnation  of  Nitit)gen."    II.  Mr.  R.  Adie,  "On  Thenno- 
Electric  Couples.** 
Tnis.  Rojal  In«t.,  3.    Prof.  Huxley, "  On  the  Senie  of  Touch." 

CWtl  Enrineen,  S.  Renewed  Diicnsaion,  •*  On  the  Penna- 
nentWaj  of  RaUwajs." 

Linnaan,  8.  Professor  Owen.  I.  **  On  a  new  tpeoles  of 
eupkeeteUa  from  the  SeychcUe  Islands.**  II.  **  On  the 
characters  and  snhdlTisions  of  the  class  Mammalia," 

Pathdogleal,  8. 

Statistical,  8.    Dr.  Gny,  "  On  the  duration  of  Lifb  among 
Lawyers.** 
Wed.  Royal  8oc.  Lit.,  4|. 

Society  of  Arts,  s.   Mr.  JasMs  V.  Hoarder,  **  On  a  new 
Electric  Induction  Coil.'* 
Tbubs.  Royal  Institution,  3.    Prof.  Tyndall,  «  On  Bound.** 

Royal  Society  Club,  6. 

Mnnfsmatlc,  ?• 

Aattquaries,  8. 

Philological,  8. 

R<»yal,8|. 
Fm.    Oeologtad,  1.    AnniTersary. 

RoTal  Inst.,  8^.    Mr.  C.  Dresser,  ''On  the  ReUtioa  of 
defence  to  Ornamental  Art.** 

Sat.    Asiatic,  2.  ..  .  ^    «      _. 

London  InsUtution,  3.    Mr.  T.  A.  Malone,  "OnEzperf* 

menUl  Physics,  chiefly  In  Relation  to  Chemistrr.** 
Royal  Institution,  3.    Prof.  Phillips,  "  On  the  Origin  andi 

Progress  of  Life  on  the  Globe— InTertehxaU.*" 
Royal  Botanic,  3|. 
Medical,  8. 
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PATENT  LAW  AMENDMENT  ACT. 

ArrUOATXOlCB  FOB  PATKKTS  AKD  FROTSCTIOai  ALLOWXO. 

riVow  OatetU,  /Wmory  «M,  1857.] 
Dated  9r4  Kavtmiber^  1866. 
Engine  Napoleon  Cadet,  36,  Rue  Folie  MWoourt,  Paii»~Im- 
pTOTements  in  the  oonstmction  of  cooks  and  taps. 
Dated  23rtf  December^  1866. 
Alexander   Ross,  The  Burn,  Fetteroatm,  Janes  Valentine, 
Woodmyre-oottage,  Fettefoaim,  Alexander  Murray,  Fetter- 
calm,  and  Alexander  Don,  Fetteroaim,  Kincardineshire|-- 
Certain  improToaents  In  the  purMcation  of  coal  gas,  tho- 
residuum  of  such  puriffing  process  being  applicable  either  as 
a  nanureor  Itor  manumetaiing  gas  from. 

Daiedmh  Jamtmw^l^t,  ^      ,     , 

William  Edwaid  Kewton,  66,  Cbanceiy-lane— Certain  im- 

prorements  in  sewing  machines.    (A  communication.) 
Fnderiek  Cmoe  CalTert,  Manchester— The  use  or  applicatum 
of  certain  subsuncee  in  stIAniag,  slaeiag,  or  otherwise  pre> 
paring  textile  fobrfcs  and  paper. 
Vietor  Augostin  Keinuy,  Paris— ImproTements  in  machineiy 
to  be  worked  by  steam  or  other  power,  fbr  clearing  and 

RichardQuin,  65a,  Poland-street— Improvements  In  stereo- 

ThanaTBoylVf  ^  Pttgrim-ftreet,  Ln4gate-hm— Improrements 
in  outside  reflecting  lanterns. 

John  Ueni7  Johnson,  4T,  Lineoln*i-lnn-fleld»— toproremonts 
in  appaiatus  fbr  the  preserration  of  money,  books,  pnpsn* 
and  other  property,  in  case  of  disaster  to  shipa  and  other 
ressels.    (A  eonmunieatlaa.) 

Datad aisf Jamaafft »»?'    ^      .,        .    ,_ 

Luke  Duncan  Jackson,  Underwood,  NottinghamsblrepAnOm- 
ptored  beer  engine  or  syphon  and  Tent  peg.  *<>  *f^»f~5!r 
the  pupose  ofdrawingor  pumplngales,  beer,  or  other  fluids. 
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174. 

175. 

176. 
177. 

178. 

119. 

181. 

182. 

183. 

184. 
185. 
187. 
188. 
189. 

191. 


192. 
193. 
194. 
196. 

196. 

197. 

198. 
199. 
300. 

201. 

202. 

203. 
204. 


206. 

907. 
208. 

209. 
210. 
211. 
212. 


John  Masse  J  and  James  IIarg;roaves,Jiinr.,Barnlejr,  Lanca- 
shire— Certain  improrcments  in  machiuCTy  or  apparatni 
employed  in  the  preparation  of  cotton  and  other  flbrona  ma- 
terials fbr  spinning. 

Uenry  Chamberlin,  Junr.,  Xarhorongh,  Norfolk— Improre- 
ments  in  implements  or  apparatus  ft>r  ploughing,  tilling,  or 
cnltirating  land. 

Eloi  Jean  Baptiste  Ledure,  Paris — An  Improred  rallwaj-break. 

William  Charles  Scott,  Waltham-cottages,  CamberwuU— Im- 
proTementi  in  apparatus  for  separating  coin. 

Bobert  Ker  Aitchison,  London— Improred  apparatni  for  the 
amalgamation  of  precious  metals. 

Samnel  Djer,  Bristol — Certain  improvements  in  ships'  fittings, 
such  as  mast-hoops,  Jib  hanks,  and  Jib  and  other  travellers. 

Uichard  Archibald  Brooman,  166,  Fleet-street— ImprOTementa 
in  the  manofkctore  of  lubricating  compositions.  (Aoom- 
mnnication.) 

Samnel  Nerille,  Gateshead,  Durham— Improrements  in  ma- 
chinei^  or  apparatus  cmplojed  in  the  annealing  of  glass  and 
the  fixing  of  potteiy  ware. 

Thomas  Harris,  Regent's-park — Improvements  In  apparatuses 
fbr  refrigerating  or  cooling,  and  regulating  the  temperature 
in  worts  and  beer,  which  may  also  be  emplojodat  oondenaers 
in  dlstUling. 

Alfred  Vincent  Newton,  66,  Chancery-lane— Improved  means 
of  transmitting  messages  bj  audible  dguU.  (A  communi- 
cation.) 

Henxy  Cater,  Anehor-temoe,  Southwark— Improvements  in 
steam  boilers. 

Dated  22nd  Jmntaiy,  1867. 

Leonard  Bower,  Birmingham — An  improvement  or  improve- 
ments in  the  manufiusture  of  bolts,  rivets,  spikes,  screw- 
blanks,  nuts  for  screws,  and  washers. 

Francois  Alexandre  Nicolas  Delsartc  and  Elis^  Valin,  Pari^— 
Improvements  in  pianos  and  other  stringed  musical  iiiauu- 
ments. 

James  Wame,  3,  Wejmouth-place,  New  Kent*road— A  new 
combination  of  metals  applicable  to  decorative  and  useful 
puiiKMes,  part  of  which  Invention  is  applicable  also  to  the 
method  of  combining  metals  and  alloys  of  metals. 

Elisha  Mander  and  Wuliam  Morgan,  Birmingham— Improve- 
ments in  the  manutecture  of  photographic.  Jewellers'  and 
other  cases  having  wood  or  papier  mache  foundations,  and 
where  raised  regular  or  irr^ular  fbrms  are  required  iu  such 
cases,  and  the  machinery  for  carrying  out  such  improvements, 
parts  of  which  are  applicable  to  other  purposes  where  sawing 
or  shaping  is  required. 

Carl  Christian  Engstrom,  Stockholm — Improvements  in  the 
construction  of  pndectilcs  fbr  rilled  guns  aind  mortars. 

John  Rubery,  Birmingham— Improvements  in  runners,  tap 
notohes,  and  other  parts  of  umbrellas  and  parasols. 

Guttave  Perez  di  Termi,  60,  Friday-street — Improrements  in 
the  construction  of  artifidsl  hands. 

Oeone  Haden  Hickman  and  Altted  Hickman,  Bilston,  Staff- 
foidshire — An  improvement  in  the  method  of  mannlkcturlnff 
strip  and  hoop  iron  used  for  making  wrought-iroa  tubes  and 
other  purposes. 

Ernst  Luedeke,  Ra^an-terraoe,  Robin  Hood-etreet,  Notting- 
ham—Improvements in  obtaining  power  when  steam,  gas,  or 
air  Is  used. 

Robert  Johnstone,  2,  Cambridge-place,  Agar-town,  8t.  Pan- 
eras — Improvements  in  the  manufacture  of  firewood  for 
lighting  fires. 

'William  Roberts,  Millwall— Improvements  in  arranging  ships* 
and  other  dmilar  pumps. 

Henry  William  Wimshnrst,  St.  John's-wood — ^Vn  Improved 
mode  of  manufiicturing  sheet  metal. 

James  Garth  Marshall,  Leeds — Improvements  in  preparing 
flax,  hemp,  China  grass,  and  other  r^^table  fibrous  sub- 
stances. 

Frederick  Sadgrove,  2,  Union-court,  Old  Broad-street— Im- 
provements in  the  construction  of  window  or  other  sashes  or 
shutters  and  frames. 

Dmied  2Zrd  Jamjutry^  1 867. 

Abraham  Hemingway  and  Thomaa  Wheatley,  Openahaw,  near 
Manchester— Improrements  In  slide  vj^vea  Ibr  steam  engines 
and  other  purposes. 

George  Bedson,  Manchester — Improrements  in  coating  iron  and 
other  metal  with  metals  or  metaUio  compounds. 

Charles  Frederic  Vasserot,  45,  Essex-street,  Strand— An  fan* 
proved  gasogene.    (A  communication.) 

Charles  Frederic  Vasserot,  46,  Essex-etreet,  Strand— A  hydros- 
tatic bellows.    ( A  communication. ) 

Charles  Frederic  Vasserot,  45,  Essex  street.  Strand— An  Im- 
prored phosphoric  fusee  or  tinder-box  and  U^tor.  (A 
communication.) 

George  Eskholme  and  Henry  Wilkes,  Rotherham- laoi^rore- 
ments  in  ball  or  other  cocks. 

Peter  Armaad  le  Comte  dc  FonUinemorcau,  39,  Roe  de  I'Echi- 
qnier,  Parla— Certain  improrements  In  flre-anna,  and  In  the 
bulleu  to  be  used  therewith.    (A  ooimnunication.) 

John  FoUiott  Powell,  7,  Alblon-plaoe,  Hyde-park— improre- 
ments in  rererbcratory  and  other  fttniaoes. 

George  Feiynsson  Wilson,  Belmont,  Vauxhall— An  Inprare- 
ment  In  the  manufacture  of  night-lights. 

Pier  Alberto  Baleetriai,  Bresd*— laproronents  In  eleotrio 
telegrapha. 

George  Fergnsson  Wilson,  Belmont,  Vauxhall— Improrements 
in  the  mannibotiure  of  candles. 


Daied  94M  Jmnutry,  1857. 
213.  Thomas  Ayles  and  Robert  Andrews  Ayles,  Jun.,  Weymouth— 

Improrements  in  the  construction  <tf  ships  and  other  ressels 

narinting  on  water. 
215.  John  Whines,  Pimllco— Improvements  in  machines  for  dove- 

tailing,  grooving,  slotting,  and  rabeting. 
217.  Joseph  Walton,  Bradford,  Yorkihire — Improvements  in  looms 

for  wearing. 
219.  Daniel  Green,  Vauxhall— Improrements  in  potters*  kilns. 
221.  Heniy  Bessemer,  Queen-street-plaoe,  New   Cannon-street— 

Improvement  In  the  manuibcture  of  iron*  and  steeL 

Diilnf26M  J«ss(afy,1857.  * 

223.  Frangois  Constance,  Paris— An  Impcored  apparatus  for  castiag 
and  finishing  types  and  rigaettes  used  fbr  printing. 

225.  John  Hatle,  Warren,  Rhode  Island,  U.S.— Improvements  it 
machinery  for  the  manu&cture  of  naUs. 

227.  William  LltteU  Tizard,  Pl^rmstoek,  Deron— ImproremenU  la 
formenting,  cleansing,  and  attemperating  apparatus  to  be 
employed  in  brewing. 

229.  Richard  Archibald  Brooman,  166,  Fleet-street— A  method  of 
lubricating  and  prerenting  the  heating  of  axles,  Journals  and 
bearings  in  railway  engines  and  carriages.  (A  eommuntca> 
Uon.) 

231.  Francis  Hamilton,  Acton,  Charles  Burrell,  Thetlbrd,  Norfolk, 
and  James  Boydell,  Gloucester-crescent,  Camden- town— 
Improrements  in  combining  ploughs  with  locomotive  engines. 

233.  John  Henry  Johnson,  47,  UnoolnWan-ilelda— Impnffements 
in  sewing  machines.    (A  communication.) 
Daied  27<A  JomtMSiy.  1857. 

235.  James  Stead  Crosland,  Openshaw,  Manchester— Improrements 
in  locomotire  and  other  steam  engines. 

237.  John  Dangerfleld,  West  Bromwich,  StaJfotdshire— Improre- 
ments In  the  manufocture  of  chains. 

239.  George  Leonard  Doelling,  2,  Rue  Drouot,  Paris— ImproremenU 

in  machinery  or  apparatus  for  fuming  screw  threads. 
Dated  2Aik  -Timsiflry,  1867. 
243.  John  Elce  and  John  Hewitt,ManGheater— Certain  Improve- 
ments in  mules  and  other  machines  for  spinning  and  donbUag. 

246.  Charles  AVhowell,  Two  Brooks,  Tottington,  Laarashire-Im 

prorements  in  machinery  for  stretching,  diying,  and  flnbhiag 
woren  fobrics. 

247.  George  Cranstoun  Trotter  Cranstoun,  Chlmdde-bridgo,  Btf. 

wick,  N.B.,  George  Young,  Dunse,  and  John  Loreu,  Chin- 
side-bridge— Improrements  In  generating  steam. 

240.  Walter  Henderson  SIstenon,  Southwark— An  Improrement  In 

cranes. 

261.  Andrew  Peddle  How,  Mark-lane— An  Improved  anti-garotte 
cravat. 

253.  James  Lee  Norton,  Imperial  Works,  Bromley  oy  Bow— Im- 
prorements in  steeping  or  washing  and  rinsing  maehiaes. 

256.  James  Lee  Norton,  Imperial  Works,  Bromler  by  Bow— Im- 

prorements In  separating  aninaal  teom  vegetable  fibres. 

257.  George  Feigusson  Wilson,  Belmont,  Vauxhall— Improrements 

In  treating  Burmese  and  such  like  petroleum. 
259.  Heniy  Chamberlin,  Junr.,  Narborough,   Norfolk- Improve- 
ments  in  paring  or  corering  the  surfsoea  of  roads,  streets,  or 
ways. 
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lanisal  of  %  Societs  of  %xiL 


FRIDAY,  FEBRUARY  20,  1867. 


EXAMINATIONS. 

A  deputation  from  the  ConncU  of  the  Society 
of  Arts,  consisting  of  Colonel  Sykes,  FJR.S. 
{dudrman),  Mr.  F.  Bennoch,  the  Rev.  Dr.  Booth, 
P.R.S.,  Mr.  0.  Wentworth  Dilke,  V.P.,  Dr.  Sten- 
honse,  F.R.S.,  Mr.  Winkworth,  and  Mr.  Le  Neve 
Foster  (secretary),  had  an  interview  with  the 
fiight  Hon.  William  Gowper  at  the  Privy  Ooon- 
eil-office,  on  Monday  last,  in  reference  to  the 
examinations  established  by  the  Society  of  Arts. 


LOCAL  BOARDS  OF  EXAMINERS. 

A  Local  Board  of  Examiners,  to  conduct  the 
jMreUminary  examinations  required  by  the  So- 
ciety of  Arts,  previous  to  their  general  exami- 
nations  in  June,  has  been  appointed  at  Wake- 
fisld  for  that  district.  The  members  of  the 
Board 


Bev.  W.  R.  Bowditch,  M.A.,  Chairman. 

Rer.  Jsmei  BewglsM,  LLJD. 

W.  R.  Milner,  Esq. 

Samuel  Holdgworth,  Esq.,  M  J>. 

W.  E.  LitUewood,  £aq.,  Seirttary. 


ELEVENTH  ORDINARY  MEETING. 
Wedkesdat,  Feb.  18,  1867. 

The  Eleventh  Ordinary  Meeting  of  the  One 
Btmdred  and  Third  Seasion  was  held  on  Wed- 
nesday, the  18th  inst.,  W,  Grove,  Efeq.,  Q.O., 
7.B.S.,  in  the  chair. 

The  following  Candidates  were  balloted  for, 
and  dnly  elected  members  of  the  Society : — 


I>ade,  Earl  of. 
Snoube,  Robert. 
Ginran,  John. 
Bo«<ell,  Joseph  Bemiett. 


Hunt,  Baary, 
King,  Thomaf . 
Starling,  W.  D. 
Walton,  Frederldc. 


The  following  gentleman  has  been  appointed 
Honorary  Local  Secretary: — 

Herbert  M.  Holmes,  Esq.,  for  Derby. 

The  Paper  read  was : — 

ON   A   POWERFUL  MODIFICATION  OF   THE 
IKDUCTION  COIL  AND  SOME  NEW  ELEC- 
TUICAL  PHENOMENA  DEVELOPED  BY  IT. 
Br  Jonathan  N.  Hsardbb,  Plymouth. 

The  medical  or  galvanic  coil  machine  is  an  instni- 
jMDt  jK)  weU-known,  that  it  would  seem  to  require  very 
tttUedescnption.  Almost  every  tyro  in  electricity  has 
■ought  to  atUin  to  the  conatruction  of  one  of  these  in- 
TOTimeiUii  in  one  fonn  or  another,  and  the  satisfaction 
aenved  from  a  successful  effort  has  been  often  felt  equi- 
«tent  to  taking  a  degree  in  electrical  science.  The  fwms 
wnch  have  been  given  to  the  electro-magnetic  coil  ma- 
<aune  have  be«n  of  a  very  diveraified  character,  eome 


have  been  content  to  copy  from  the  labours  of  their  pre- 
deoessors,  whilst  others  have,  either  from  preference  or 
necessity,  acted  upon  their  own  acquaintance  with  the 
laws  and  phenomena  of  electro-magnetism,  and  thus, 
the  qualities  andcharacteristics  of  these  instruments  have 
been  as  ^-aried  as  their  forms.  The  principal  object  with 
all  appears  to  have  been  the  production  of  a  shock  of 
various  degrees  of  f<Hx:e,  and  very  little  more  than  this 
has  ever  been  aspired  to,  though  it  is  difficult  to  imder- 
stand  how  a  phenomenon,  capable  of  so  extraordinary  an 
amount  of  extension,  and  occasionally  giving  such  strik- 
ing evidences  of  the  existence  of  this  susceptibility, 
should  have  remained  so  lonff  undevelo^Kid,  the  instru- 
ment itself  assuming  very  little  more  than  the  character 
of  a  scientiiic  toy.  On  several  occasions,  when  the  con- 
ditions have  been  Kuch  as  to  favour  a  more  than  ordinary 
development  of  the  power  of  the  Induced  current,  un- 
usual effects,  Huch  as  tension  s()arks  as  much  as  }  of  an 
inch  in  length,  have  been  produced,  but  until  within  the 
last  two  or  three  years,  no  attempt  has  been  made  to  in- 
crease these  effects  by  any  modifications  of  the  arrange- 
ments necessary  to  produce  them. 

Having  being  myself  many  years  engaged  in  the 
manufacture  of  an  improved  form  of  the  medical  coil 
machine,  fw  which,  in  1846, 1  received  the  silver  medal 
from  the  Royal  Cornwall  Polytechnic  Institution,  I  had 
often  been  struck  with  the  exalted  statical  condition  of 
the  secondary  terminals,  especially  in  some  of  my  largest 
machines,  although  no  attempts  at  insulation  beyond  the 
ordinary  cotton  covering  of  the  wire  were  made,  and  I  often 
I  promised  mvself  to  try  the  effect  of  a  more  perfect  in-> 
Bulation.  "h  rom  want  of  leisure  and  other  circumstances, 
I  was  not  induced  to  carry  out  the  experiment  until  I 
heard  of  the  effects  produced  byamachwe  manufactured 
by  M.  Ruhmkorfi,  of  Paris,  and  finding  on  inquiry  that 
it  was  nothing  more  than  a  powerful  induction  coil,  the 
precise  arrangement  of  which,  however,  from  its  peculiar 
mode  of  construction,  could  not  be  well  ascertained,  I 
immediately  proceeded  in  the  absence  of  any  definite  in- 
formation about  it,  to  act  upon  my  original  suggestions, 
and  construct  an  instrument  upon  my  own  plan.  In  this 
I  have  not  only  had  the  satisfaction  to  succeed  be- 
yond mv  expectations,  but  also  to  find  that  the  arrange- 
ment which  I  have  adopted  appears  to  admit  of  a  very 
considerable  amount  of  extension. 

In  order  clearly  to  understand  the  circumstances  which 
^ve  rise  to  this  extraordinan*  increase  of  power  in  the 
induction  coil,  ait  it  is  now  called  for  the  sake  of  distinc- 
tion, it  will  be  necessary  to  make  a  brief  analysis  of  the 
princlfdes  involved  in  the  construction  of  electro-magnetic 
coil  machines  in  general.    They  are  based  upon  two 
facts  first  discovert  by  our  illustrious  Faraday,  viz.,  1st. 
When  a  current  of  voltaic  electricity  passes  ^through  a 
metal  helix,  an  inverse  current  of  transient  duration 
takes  place  in  the  same  wire,  in  a  direction  opposite  to 
that  of  the  batter^'  current,  at  the  instant  when  the 
battery  current  begins  to  circulate ;  and  when  the  battery 
current   is  8usi)ended,  another  wave  or  current  of  a 
similarly  transient  character  takes  place  in  a  direction 
opposite  to  the  first  one.    2nd.  If  the  first  metal  helix 
be  surrounded  by  a  second  helix  which  shall  be  insulated 
from  and  totally  independent  of  it;  these  secondary 
waves  or  currents  will  be  found  to  take  place  In  the 
second  helix  as  well  as  in  the  first,  although  none  of  the 
battery  current  passes  through  it.    These  effects  are 
preatly  enhanced  when  the  helices  are  made  to  include  an 
iron  bar,  or,  still  better,  a  bundle  of  iron  wire.    These 
experiments  are  the  foundation  upon  which  all  electro 
magnetic  induction  coils  are  constructed,  and  their  varioua 
qualities  depend  on  the  judicious  adjustment  of  the  two 
helices  and  the  battery  to  each  other.    As  the  develop- 
ment of  these  phenomena  depends  upon  certain  definite 
laws,  it  will  be  necessaiy  to  describe  these  a  little  more 
in  detail : — ^Ii^or  this  purpose,  induction  coils  may  be  con- 
sidered to  consist  essentially  of  three  parts,  whose  flinc- 
tions  must  be  separately  examined,  viz.,  first,  the  primary 
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coil|  whom  office  is  to  conduct  a  current  of  dynamic 
electricity  from  a  voltaic  battery.  2nd.  A  soft  iron  core 
intended  to  take  up,  concentrate,  and  radiate  the  magnetic 
influences  of  the  ciattery  current.  3rd.  The  secondary 
ooil,  whose  function  is  to  develope  the  electrical  effects 
due  to  the  re-action  of  any  uncontrolled  magnetic  in- 
tensity excited  in  the  iron  core. 

In  the  new  form  of  induction  coil,  another  element, 
and  a  most  essential  one,  invented  by  Fizeau,  has  been 
introduced,  called  the  condenser,  but  as  it  is  independent 
of  the  others,  and  has  not  hitherto  entered  into  the  con- 
struction of  the  ordinary  coil  apparatus,  it  will  be  con- 
ddered  in  another  place.  It  is  scarcely  possible  to  con- 
template the  action  of  any  one  of  these  elements  apart 
from  the  rest;  the^  are  so  intimately  connected  with 
each  other,  that  trifling  variations  in  the  character  or 
arrangement  of  any  of  them  will  influence  very  ma- 
terially the  action  of  the  rest.  In  considering  the  iron 
core  as  a  separate  element,  I  am  aware,  that  al&ough  its 
presence  is  found  to  exalt  the  effects  of  the  induced 
current,  it  is  not  generally  considered  that  it  originates 
any  ^rtion  of  that  current,  but  I  have  long  entertained 
an  opinion,  that,  in'all  cases  in  which  secondary  or  statical 
currents  are  developed  by  the  action  of  primary  ones, 
they  do  not  depend  upon  any  peculiarities  of  the  primary 
currents  themselves,  but  upon  the  magnetism  developed 
by  them,  and  that  they  are,  indeed,  dependent  upon 
magnetic  action  solely,  no  matter  how  produced.  I  have 
kept  this  principle  in  view,  not  only  in  the  construction 
of  mv  medical  coils,  but  in  m^  new  induction  coil,  and 
find  me  correctness  of  the  principle  constantly  established. 

In  the  construction  of  the  ordinary  galvanic  coil  ma- 
chine, very  little  attention  appears  to  have  been  paid  to 
the  relation  existing  between  the  primary  wire  and  the 
battery  current,  so  as  to  judiciously  apportion  the  resist- 
ance of  the  former  to  the  electro  motive  character  of  the 
latter,  hence,  machines  having  the  same  quantity  of 
secondary  wire  give  very  different  effects  with  the  same 
battery,  in  consequence  of  the  diversified  arrangement  of 
their  primary  coils.  It  must  be  remembered,  that  the 
quantity,  as  well  as  the  intensity  of  voltaic  pairSf  will 
wy  as  much  as  from  one  to  four,  and  as  the  effect  of  re- 
sistance in  diminishing  the  power  of  a  battery  current  is 
very  considerable,  too  great  attention  cannot  be  paid  to 
thejudicious  arrangement  of  this  element. 

The  effect  of  the  passage  of  the  voltaic  current 
through  the  primary  coil  is  to  develope  magnetism; 
whether  within  the  coil  or  externally  to  it  is  a  matter  of 

2uestion,  though  I  believe  the  latter  to  be  the  case, 
f  an  iron  wire  be  included  within  this  primary  coil  the 
niagnetism  thu^  developed  is  taken  up  by  it,  and 
distributed  throughout  its  whole  mass,  and  by  this 
means  the  core  becomes  a  homogeneous  magnet,  repre- 
senting the  sum  of  all  the  forces  of  the  surrounaing 
coils,  which  are  equivalent  to  so  many  little  isolated 
ma^ets  acting  under  disadvantageous  circumstances. 
This  magnetic  condition  of  the  iron  core  bein^  due  to 
the  action  of  the  voltaic  current  traversing  the  wire,  will 
be  modified,  not  only  by  the  varied  character  of  the 
cuirent  itself,  but  by  any  variations  in  the  length  and 
resistance  of  the  wire,  and  will  only  last  as  long  as  the 
exciting  cause  is  kept  up.  This  development  of  mag- 
netism is,  however,  not  the  only  phenomenon  whidi 
takes  place  here,  for  it  was  found  by  Faraday,  that  as  a 
voltaic  current  originates  magnetic  action,  so  magnetic 
action  itself  is^  capable  of  giving  rise  to  an  electric 
current,  and  this  latter,  being  the  result  of  reaction, 
takes  place,  as  might  be  supposed,  in  the  opposite 
direction;  so  that,  in  point  of  fact,  when  a  voltaic 
current  is  traversing  a  wire  in  one  direction  and  pro- 
ducing magnetism,  the  wire  is  also  traversed  by  a  second 
current,  due  to  the  reaction  of  the  magnetism,  in  an 
opposite  direction.  It  is  not  very  easy  to  understand 
how  a  wire  can  thus  carry  two  currents  at  once  in 
opposite  directions,  unless  the  currents  may  be  supposed 
to  partake  of  different  natures,  which  is  not  at  all 


improbable.  This  secondary  or  induced  current  is, 
however,  extremely  transient,  existing  only  during  the 
time  occupied  in  the  change  of  the  iron  from  the  normal 
to  the  magnetic  state ;  for,  after  the  first  impulse,  the 
wire,  so  far  as  regards  the  second  current,  is  neutrtl. 
When  the  battery  current  is  suspended,  the  sudden 
change  in  the  core  from  the  magnetic  to  the  normal 
state  originates  a  new  induced  current  in  the  wire  in  a 
direction  opposite  to  the  first.  Now,  as  the  first  induced 
current  was  in  opposition  to  the  batteiy  current,  so  the 
second,  being  the  converse  of  the  first,  is  in  the  same 
direction  as  the  battery  current;  but  in  this  latter 
case  the  wire  is  carrying  one  current  only,  vis.,  thai 
induced  by  the  magnetism.  There  is  a  considerable 
difference  m  the  character  of  these  two  induced  currents. 
The  former,  being  the  result  of  a  change  from  a  state  of 
rest  to  a  state  of  activity,  is  comparatively  gradual  in  its 
development ;  but  the  latter,  resulting  from  the  sadden 
destruction  of  the  magnetic  intensity,  is  instantaneoos, 
and  characterised  by  a  greater  intensity  of  action, 
increasing  in  proportion  to  the  length  of  the  coil,  and  the 
exalted  magnetic  state  of  the  core.  The  intensity  of  the 
induced  current  derived  from  the  interruption  of  the 
current  is  so  great  that  it  overleaps  the  interval  at  the 
points  of  separation,  in  the  form  of  a  statical  spaik, 
thereby  completing  the  circuit.  The  lengtii  of  this 
static  spark  is  greater  in  proportion  to  the  length  of  the 
secondarv  wire,  but  with  a  single  wire  there  are  no 
means  of  ascertaining  what  length  of  spark  might  really 
be  obtained,  as  the  whole  of  the  current  generated  in  the 
wire  Jesses  at  the  instant  of  the  solution  of  contact;  its 
physiological  and  galvanometric  effects,  however,  afford 
some  evidence  of  its  high  intensity,  and  some  palvanio- 
coil  noAchines  are  constructed  with  a  single  wire  only, 
under  the  erroneous  impression  that,  because  only  a 
primary  coil  is  used,  the  shock  which  is  produced  is  also 
the  effect  of  a  primary  current,  or  the  direct  current  of 
the  battery;  whereas  the  shock  is  the  result  of  a 
secondary  or  induced  current  as  much  as  if  it  circulated 
in  a  secondary  wire,  since  it  occurs,  not  when  the  battery 
current  is  passing,  but  when  it  ceases  to  pass. 

If  a  second  wire  be  made  to  surround  either  the  first 
helix,  or  any  portion  of  the  iron  core,  so  as  to  be  brought 
under  ^e  influence  of  its  magnetism,  induced  cnrreDts 
will  be  excited  in  it  coincident  with  those  of  the 
primary  coil,  although  it  shall  be  perfectly  insulated 
from  it.  The  statical  intensity  of  these  cuirents  will  be 
greater  in  proportion  to  the  length  of  the  wire  and  Ae 
exalted  magnetic  condition  of  the  core,  and  if  the  wire 
be  covered  with  cotton,  and  be  of  considerable  length, 
static  sparks  may  be  obtained  at  the  terminals,  even 
though  thev  may  be  in  contact  with  the  wooden  por- 
tions of  the  instrument.  I  had  often  noticed  these 
effects  with  my  own  medical-coil  machines  as  early  «« 
the  year  1842,  especialljr  with  the  more  powerful  ones, 
fVom  which  bright  and  vivid  sparks  were  elicited  between 
coke  terminals,  and  Leyden  jars  could  be  charged  so  as  to 
give  an  appreciable  roark  and  aftect  the  gold-IeM 
electrometer.  Judging  from  such  effects  as  these,  in  the 
absence  of  any  approximation  to  good  insulation,  that 
much  longer  sparks  might  be  obtained  if  the  secooaf^ 
wire  were  perfectly  insulated,  I  had  often  promw» 
myself  to  try  the  experiment,  but  neglected  to  dojO 
until  stimulated  by  the  improvements  of  M.  Euhmkore. 

Various  attempts  have  been  made  from  time  to  time 
to  increase  the  statical  power  of  the  secondary  wire  *>y 
increasing  its  length,  but,  for  want  of  sufficient  at^fv'^ 
to  its  insulation,  no  effects  have  been  hitherto  obtamea 
at  all  commensurate  with  the  extra  quantity  of  ^^ 
employed.  Some  years  since  Mr.  Henley  coostmctea  a 
powerfiil  arrangement  of  primary  and  eecondaiy  cjm** 
which  gave  static  sparks  in  free  air  of  1-eighth  of  an 
inch  in  length,  with  a  battery  of  moderate  po'*^- 
With  a  more  perfect  insulation,  however,  and  with  tne 
employment  of  the  now  essential  element,  J]*®*^ 
condenser,  doubtless  Mr.  Henley's  effects  would  &«▼» 
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been  very  amnderably  increased.  Whatever  effects 
have  been  produced  with  the  ordinary  modes  of 
insulation,  they  have  all  fallen  venr  far  short 
of  those  produced  by  M.  Buhmkorff,  who  has  the  merit 
of  having  been  the  first  to  give  to  the  machine  an  entirely 
new  chanoter,  and  to  endow  it  with  properties  which  it 
never  before  possessed.  This  he  has  accomplished  by  great 
Attention  to  the  insulation  of  his  coils,  but  what  the 
precise  means  are  which  Ruhmkorff  has  employed,  or 
what  are  the  exact  dimensions  of  his  primary  and  se- 
conduy  coil,  there  are  no  easy  means  of  ascertaining, 
since  the  whole  is  embedded  apparently  in  melted  shellac, 
by  which  it  is  so  thoroughly  compacted  together  as  to 
prevent  the  possibility  of  unwinding  it  without  the  risk 
of  spoiling  the  instrument.  Report  says  that  RuhmkorfTs 
instrumente  usually  contain  from  4  to  5  miles  of 
secondaiy  wire,  though  some  have  been  made  of  more 
than  twice  this  sixe,  and  the  different  coils  are,  through 
the  intervention  of  the  shellac,  so  far  insulated  from  each 
other  as  to  enable  the  induced  current  to  obtain  a  degree 
of  tension  sufficient  to  overleap  an  interval  of  }  an  inch 
or  more.  This  increase  of  power  is,  hovrever  not  entirely 
owin^  to  the  more  efficient  insulation,  for  without  the 
addition  of  the  new  element,  viz,  the  condenser,  the 
qiarks  are  not  one-eighth  of  an  inch  in  length.  Ruhm- 
korff appears  to  have  satisfied  himself  that  he  had  ob- 
tsined  pretty  nearly  the  maximum  of  effect  from  the 
quantity  of  materials  which  he  has  employed,  since, 
although  it  ivould  appear  that  he  has  constructed  some 
scores  of  tha  instruments,  I  believe  they  do  not  usually 
flve  sparks  exceeding  5  or  6  tenths  of  an  inch  in  len^. 
The  Induction  Coil,  however,  as  presented  to  the  scien- 
tific world  by  Ruhmkorff,  has  served  to  develop  an 
entirely  ne^w  class  of  phenomena,  and  to  open  a  fidd 
for  investigiution  of  a  novel  and  interesting  character. 
Before  proooeding  to  describe  any  further  improvements 
of  the  appamtos,  it  is  neoessaiy  to  say  a  few  words  on 
the  nature  and  action  of  the  condenser,  which  appears  to 
be  the  most  important  agent  of  the  whole.  This  consists 
of  an  extensive  surface  of  oiled  silk,  or  other  thin  non- 
conducting tissue,  coated  on  each  side  with  tin  foil  after 
the  manner  of  a  Leyden  jar,  leaving  round  the  tin  foil  an 
UKoated  margin.  This,  for  economy  of  space,  may  be 
folded  into  any  convenient  form,  provided  the  opposite 
coatings  be  kept  from  touching  each  other.  When  used, 
a  wire  or  conducting  strip  of  metal  from  each  coating,  is 
connected  with  the  portions  of  the  wimary  coil  wnore 
the  interruption  is  made,  so  that  when  the  current  is 
broken  the  interrupted  ends  are  respectively  in  metallic 
communication  witii  the  opposite  coatings  of  the  con- 
denser. What  the  rationale  of  its  action  may  be  is  at 
pnnnt  rather  doubtful,  but,  in  the  absence  of  a  more 
satisfactory  solution  of  the  problem,  it  may  be  supposed 
that  at  the  moment  of  breaking  the  contact,  the  induced 
current  exhibits  its  intensity  at  the  points  of  separation 
by  overleaping  the  interval,  but  if  these  two  interrujpted 
ends  be  in  contact  with  the  extended  conductors  of  the 
condenser,  a  portion  of  this  intensity  may  possibly  be  re- 
duced by  its  being  determined  in  the  direction  of  the 
two  conductors,  which,  by  inducing  upon  each  other, 
pave  their  capacities  for  electrical  change  considerably 
increased,  and  thereby  act  as  capacious  reservoirs,  in 
which  these  intensities  ma^,  as  it  were,  expand  and  ex- 
haost  themselves.  Be  this  true  or  not,  the  strcmgest 
niachine  without  a  condenser  dwindles  into  insignificance. 
Its  reaction  upon  the  secondaiy  coil,  however,  demands 
a  httle  more  notice.  Without  the  condenser  the  secondary 
current  due  to  the  inductive  action  of  the  magnetic 
change  in  the  iron  core,  from  the  active  to  the  passive 
^te,  would  be  divided  between  the  coils  surrounding 
the  core,  a  portion  of  it  circuhiting  in  each,  but  the 
^n»ter  portion,  perhaps,  would  circulate  in  the  one 
which  afiorded  the  least  resistance,  and  as  this  would  be 
the  prinury  coil,  it  would  follow  that  the  intensity  of 
the  secondary  one  would  be  diminished  Just  in  proportion 
to  the  quantity  circulating  in  the  primary  one.    The 


condenser  seems  parUy  to  intercept  the  circulation  of  the- 
induced  current  in  the  primary  coil,  and  thereby  conoeiw 
trate  its  action  more  particularly  upon  the  secondary  one, 
the  statical  condition  of  which  is  thus  greatly  existed. 
The  form  which  Ruhmkorff  has  given  to  his  instrument 
is  at  once  compact,  light,  and  elegant;  the  coil  itself  is 
about  12  inches  long  and  about  4  inches  thidc,  having 
plate  glass  ends,'.through  the  centres  of  which  project 
the  ends  of  the  iron  core.    One  end  of  this  core  attraotA 
a  littie  iron  hammer  which  rests  on  an  anvil,  the  tooofa- 
ing  surfaces  of  which  are  armed  with  platina.    Tbier 
anvil  and  hammer,  being  made  part  of  a  circuit,  consti* 
tute   together   an   interruptor,    contact   being  broken* 
whenever  the  hammer  is  attracted  up  from  the  surface  of 
the  anvil.    In  addition  to  this  the  instrument  is  furnished 
with  a  commutator,  for  the  purpose  of  reversing  at  will 
the  direction  of  the  current.    The  ends  of  the  secondary: 
coil  pass  out  through  holes  in  one  of  the  glass  plates  and 
are  connected  with  binding  screws,  fastened  on  the  tops 
of  two  little  glass  pillars  serving  as  insulated  terminab^ 
with  which  may  be  connected  any  apparatus  for  the  pur- 
pose of  experiment.    The  following  are  a  few  of  thv 
phenomena  developed  b^  the  instnunent.     When  two 
snudl  wires  connected  with  the  terminalei,  have  their  free> 
ends  brought  near  to  each  other,  streams  of  qiarks  pan* 
between  them  at  a  distance  varying  from  0*4  to  0*6  of  an: 
inch,  when  10  or  12  cells  of  a  nitric  acid  battery  are 
connected  with  the  primary  coil  of  the  instrumentbr 
These  sparks  inflame  combustible .  substances  such  as 
gunpowder,  alcohol,  guncotton,  writing  paper,  cork,  Aw. 
When  connected  with  two  insulated  wires  projecting  into' 
the  interior  of  a  globular  or  egg-shaped  receiver  of  5  or' 
6  inches  diameter,  a  brilliant  atmosphere  of  fight  is  pr^*  * 
duced  on  exhausting  the  air,  and  when  the  intensity  is  * 
carried  beyond  a  certain  point  crimson  and  violet  sparks 
pass  between  the  terminals  some  three  or  four  inches  in 
length.  A  Leyden  jar  having  its  two  coatings  respectively 
in  connection  with  the  two  terminals,  and  haviaga  seoond ' 
disdiarging  wire  also  leading  from  its  outer  coating  to 
within  a  short  distance  of  the  wire  connected  with  the  inner  - 
coating,  becomes  charged  so  as  to  discharge  itaelf  s^onta-  * 
neously  over  this  small  interval  at  every  interruption  of 
the  jaimary  cirouit.  Many  other  effects  might  be  noticed,  - 
but  they  will  be  alluded  to  more  at  length  in  connect  > 
tion  with  a  more  powerful  instrument  which  1  have  now- 
to  describe,  and  which  is  one  of  my  own  construction,  > 
My  first  step  in  the  construction  of  this  new  instmrnent; 
was  to  make  all  the  parts  separate,  and  independent  of 
each  other,  so  that  1  could  by  this  means  ascertain  what  - 
influence  modifiontions  in  any  one  of  them  would  exert  • 
upon  the  rest,  and  1  was  soon  able  to  put  these  various  * 
parts  together,  so  as  to  fonn  one  entire  machine.    My 
ooU  was  six  indies  in  leng^,  and  contained   about 
1^  miles  ot  fine  secondary  wire ;  it  was  wound  upon  a 
hollow  bobbin  of  wood,  covered  with  gutta  percha,  and 
having  its  centre  large  enough  to  contain  the  primary 
coil  with  its  iron  core,  of  which  I  constructed  sevenu  > 
modifications,  to  suit  batteries  of  different  electro  motive 
force.    The  secondary  wire  was  covered  with  silk,  and  • 
the  layers  insulated  from  each  other  with  oiled  silk  and 
gutta  perc^.    1  also  made  a  varietv  of  condensers,  and 
found  the  following  substances  well  adaoted  for  them, 
viz.,  common  cartridge  paper,  varnished  paper,  oiled 
silk,  gutta  pereha,  and  thin  vulcanised  india-rubber.     1 
likewise  varied  the  foim  of  the  condensers  so  as  to  bring 
both  surfaces  of  each  sheet  of  tin  foil  to  act,  therel^ 
doubling  the  inducing  surface,  and  this  1  effected  by> 
placing  sheets  of  tin  foil  between  sheets  of  the  insulating 
tissue  and  connecting;  the  alternate  sheets  at  opposite 
ends ;  or  by  employing  an  extra  insulating  layer  upon 
one  of  the  sheets  of  tin  foil,  and  folding  the  whole  over 
and  over;  or  again  by  rolling  the  same  arrangement 
upon  a  round  roller  of  wood,  &c.    With  this  niadiin^  I 
waH  able  to  obtain  sparks  between  the  terminals  more 
than  one  inch  in  length  and  to  charge  a  Leyden  jar  con- 
taining three  square  feet  of  surface,  so  as  to  give  a  torrent 
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of  briUiaDi  diachargeB  between  platina  tenninals.  With 
this  iBftniment  I  ducorered  aome  curious  phenomena 
connected  with  the  altentiona  in  the  dmacter  of  the 
iadooed  cnirait,  under  the  influenoe  of  the  Leyden  jar, 
aond  first  shewed  its  thermal  efieots  upon  a  wire  forming 
part  of  the  circuit.  In  September  last  I  exhibited  tbis 
HMM^hine  at  the  Royal  Ck>niw8ll  Pol^ieohnic  Society,  and 
WM  there  honoured  with  the  Society's  first  silver  medal. 
Although  it  contained  only  one^tbird  of  the  quantity  of 
seeondary  wire  said  to  be  used  in  RuhmkorfiTs  machines, 
tiie  effects  produoed  from  it  were  very  much  more  power- 
fbl.  Whether  this  arose  from  a  more  perfect  insulation, 
or  from  anything  different  in  the  arrangement  of  the 
ooils,  I  am  hardly  prepared  to  ny,  knowing  so  little  of 
Buhmkorffs  plan ;  but  I  have  discovered  l^  experience 
thai  the  better  the  insulation,  the  more  powerful  the 
nachine. 

Since  this  first  instrument  I  have  constructed  others  of 
various  degrees  of  power,  and  the  effects  produoed  by 
some  of  them  have  not  only  greatlv  surpassed  all  that 
have  been  previously  observed,  but  I  have  also  be^i  able 
to  develop  some  entirely  new  phenomena  through  their 
agency.  The  princinle  upon  which  these  machines  are 
oonstructed  is  still  the  same,  but  the  difficulties  in  the 
way  of  preserving  a  perfect  insulation  under  very  high 
powers  are  such  as  I  had  not  at  all  anticipated.  The 
mode,  however,  which  I  have  adopted  in  the  construc- 
tion of  my  instruments!  have  found  most  advantageous, 
since  it  affords  the  means  of  examining  from  time  to 
time  the  phenomena  which  have  taken  {dace  in  the 
interior  of  the  ooH  during  its  long-continuied  action,  or 
when  subjected  to  peculiar  conditions.  Although  a  very 
perfect  insulation  develops  a  hi^h  state  of  tension  in  the 
seoondaiy  current,  yet  even  {this  may  be  ibroed  too  far, 
just  as  we  may  overcharge  a[Leyden  jar,  and  fracture 
the  glass,  for  if  we  attempt  to  force  tXie  instrument 
beyond  a  oertain  point,  some  portions  of  the  insulation 
break  down,  and  the  electricity,  having  once  made  a 
way  for  itself,  will  always  pass  sulraequently  with 
greater  facility,  thereby  lessening  the  maximum  power 
of  the  currant.  In  RuhmkoriTs  instruments  accidents 
of  this  kind  are  irrepaiable,  fhmi  the  sclid  character  of 
the  insulating  medium ;  and  their  arrangement,  more- 
over, prevents  the  development  of  any  hign  power,  since 
the  insulating  interval  of  glass  between  we  body  of  the 
coll  and  the  copper  band  which  secures  it  to  the  base  of 
the  instrument  is  very  small.  In  ~my  own  instruments 
the  secondary  coil  is  so  arranged  that  it  can  be  unwound, 
and  all  the  insulating  layers  taken  out  to  examine  their 
condition, or  repair  accident,  ^.  My  primarv  coUs,  also, 
are  detached,  which  is  another  important  desideratum, 
as^  they  can  be  changed  for  the  purpose  of  experimenting 
with  batteries  of  different  electro-motive  characters. 
They  are,  also,  furnished  with  extra  binding  screws,  for 
eonnectingany  number  of  them  consecutive^  or  colla- 
terally. The  condenser  is  also  capable  of  being  thrown 
out  of  connection.  Having  described  the  rationale  of 
the  action  of  the  induction  coil,  together  with  the  mode 
of  construction,  it  now  remains  to  illustrate  its  action 
by  a  few  experiments. 

Experiment  1 .  When  the  terminals  of  the  secondary 
or  induced  wire  are  connected  respectively  with  the  wires 
of  a  universal  discharger,  the  ends  of  which  are  furnished 
with  pointed  platina  wires  to  serve  as  electrodes,  briffht 
thick  crepitating  sparks  ^ass  between  the  platina  points 
when  they  are  brought  within  a  certain  distance  of  each 
other,  and  with  a  powerlhl  machine  and  a  battery  in 
|pM>d  action  the  points  may  be  separated  nearly  four 
inches,  when  the  sparks  assume  a  zigzag  character,  the 
deflections  bein^  so  great  as  to  make  the  real  length  of 
the  spark  sometimes  as  much  as  one-ioorth  or  one-third 
mora  than  the  interval  itself. 

Experiment  2.  If,  whilst  sparks  are  passing  between 
the  points,  the  condenser  be  disconnected,  the  spariEs 
^^Ppear.  but  re-appear  on  connecting  it  again.  An 
instrument  which  will  give  a  two-inch  spark  with  a  con- 


denser will  not  give  one  of  an  eigh^  of  an  inch 
without  it. 

Experiment  8.  If  when  spunks  are  passing  at  the  dis- 
tance of  half  an  inch  the  points  be  gradually  approxi- 
mated,  one  of  them,  viz.,  that  fanning  the  mgatiTe 
electrode,  wiU  become  red,  and  even  white  hot,  and  if 
the  machine  be  powerfhl  both  become  ignited  on  a 
nearer  appixndmation  to  each  other;  this,  however,  ii 
not  the  case  with  Buhmkorff's  machine.  If  very  fine 
iron  wires  be  substituted  for  the  platina  electrodes,  the 
negative  wire  will  bum  away,  rapidly  f^ng  ioto 
globules,  and  throwing  out  brilliant  scintillations. 

Experiment  4.  If  the  points  be  placed  bevond  the 
striking  distance,  ifMuks  and  brushes  oif  light  will  be  seen 
passing  from  the  positive  electrode,  overs  portion  of  tiis 
interval,  and  the  negative  electrode  will  be  illuininated 
by  its  characteristic  star  of  light,  also  throwinj^  off 
smaller  brushes,  which  re-curve  over  the  wire,  and  either 
terminal  wiU  give  sparks  to  an  uninsulated  conductor 
brought  near  to  it,  which  will  be  longer  if  the  Ofiposite 
terminal  be  connoted  with  the  ground ;  this,  however, 
is  not  the  case  with  Buhmkorff's  apparatus,  only  one 
terminal  of  which,  viz.,  that  which  proceeds  from  the 
outer  portion  of  the  coil,  is  capable  of  giving  spaiks  by 
itself;  if  an  imperfect  conductor,  such  as  a  piece  of  paper 
or  wood,  be  introduced  lengthwise  between  the  points, 
the  sparks  will  then  pass  from  one  to  another  over  iti 
snrfMse. 

Experiment  6.  If  the  flame  of  a  spirit  lamp  be  flsoed 
between  the  points  of  a  discharger,  toe  sparln  wiU  ps« 
sevond  inches  through  it,  and  with  one  of  my  poweiM 
marines,  sparks  of  a  foot  or  mora  in  length  may  be 
obtained  in  this  way  through  the  flames  of  sevend  qsrit 
lamps  placed  side  ^  side. 

Experiment  6.  When  sparks  are  passing  between  the 
terminals  at  a  distance  of  about  half  an  ineh,  oombostiUe 
substencos,  such  as  paper,  cotton,  shavings,  gunpowder, 
gun-cotton,  inflammable  Houids,  ^.,  may  be  Idndled  by 
being  introduced  between  the  points. 

Eaqperlment  7.  If  we  place  tiie  pointa  of  the  univeml 
discharger  tiiree  or  four  inches  apart,  on  flie  w^*^^ 
a  pieoeof  soft  wood  or  cork,  whidi  has  been  previos^ 
moistened  with  a  little  sulphuric  or  nitric  aold,  the  sob- 
stance  Is  ignited  and  kindkd  into  flame  about  the  poiote 
of  the  disdiai^ger;  sparin  at  the  same  time  pass  alooff 
the  surface  of  the  wood  or  cork  tnmx  point  to  point,  and 
the  flames  and  combustion  quickly  extend  in  a  direolicB 
towards  each  other,  until,  in  the  course  of  a  minute  or 
two,  they  meet,  and  produce  an  ignited  line  of  conneelicB 
between  the  points. 

Experiment  8.  If  metallic  filings  be  fostened,  by 
varnish,  upon  the  surftce  of  a  plate  of  glass,  sparks  ten 
or  twelve  inches  in  length  may  be  passed  over  tiMt 
the  colour  of  which  will  vary  according  to  the  meisl 
used. 

Experiment  9.  If  the  two  vrires  leading  iWn  the 
terminals  of  the  coil  to  the  universal  discharger  be  o»- 
nected  respectively,  one  with  the  outer,  and  the  oM 
with  the  inner  coating  of  the  insulated  Leyden  lar,  W| 
niarks  between  the  poinU  of  the  dischai«r  will  bemuw 
snorter,  but  they  will  be  very  mudi  louder  and  Idghtori 
assuming  quite  the  character  of  the  Leyden  discharge. 

Experiment  10.  If  a  portion  of  gunpowder  be  nejj 
placed  upon  the  table  of  the  universdT  discharger,  it  «|u 
not  be  inflamed  by  the  nark  of  the  jar,  but  vOl  bs 
disperwd,  as  in  ordinary frictional  electricity;  il><)*^ 
have  discovered  that  if  one  of  the  wires  be  detached  tn» 
the  universal  discharger,  and  a  piece  of  wet  string^^^ 
made  the  medium  of  communication,  the  gunpoww 
will  then  be  inflamed.  In  this  experiment  care  mw*  ^ 
taken  that  the  wet  string  be  inserted  in  the  p«t«»JJ 
the  circuit  between  the  dischaiger  and  the  jar,  and  bo» 
between  the  Jar  and  the  ckAI.  * 

Experiment  11.  The  length  of  the  spaik  and  w 
strength  when  the  Leyden  jar  is  used,  will  depend  upon 
the  size  of  the  jar.    The  smaller  the  jar  thelonger  tns 
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spu- k,  Inii  hatg&r  jan  give  aboctn*  aad  louder  apftriu. 
with  a  large  jur,  oontaining  mora  than  three  oqnare  feet 
of  BHTftoe»  a  roar  of  dieehafges  may  often  be  innocured 
0.4  of  an  inoh  in  length. 

Kxperimani  12.  If  theee  dieohaigee  be  made  to  pais 
through  an  iron  chain  of  ten  or  twelve  feet  in  len^, 
•upended  in  a  festoon,  qiarfctaoooBipanied  with  biilhant 
ecintiUatione  will  occur  at  eveiy  link. 

Experiment  IS.  If  the  diedhargeB  of  the  Jar  be  made 
to  paa  throuf^  a  laige  lump  of  loaf  sugar,  a  ciTstal  of 
alum,  muriate  of  ammopia,  bichromate  of  potaah, 
praanate  of  poteah,  sulphate  of  copper,  drc,  these  crystals 
will  be  splendidly  illuminated. 

Expermient  14.  If  a  Leyden  far,  coated  with  detached 
dlamond-ehape  spots  of  tin-foil,  be  insulated  and  con- 
nected with  the  terminals  of  the  coil,  it  will  be  brilliantly 
illuminated  during  the  whole  time  that  the  machine  is 
in  action — much  more  so  than  with  a  common  electrical 
machine. 

£zperiment  15.  If  a  plate  of  ghMs  be  coated  on  one 
side  with  tin«-foil,  leaving  an  uncoated  maigin  of  glass, 
and  on  the  other  side  be  only  partially  cowtod,  the  tin- 
foil being  laid  on  in  the  form  of  a  star  or  other  device, 
this  will  be  surrounded  with  a  beautiful  light  fringe  of 
electric  light  when  connected  wiA  the  maoiine,  and,  at 
the  same  time,  a  most  powerful  odour  of  oaooe  will  be 
given  off. 

Experiment  16.  Ooat  a  large  glass  flower  vase,  from 
ei^ht  to  ten  inches  hisii,  intemallv  with  tin-fiMl  to 
within  an  inch  or  two  en  tiie  top,  and  place  it  on  an  air- 
punp.  Cover  it  with  a  rsceiver  having  a  sliding  wire 
passuBg  air-ti^  through  the  top  of  it ;  let  the  wire  be 
depressed  so  as  to  touch  the  tin-foil  coating  of  the  glass. 
Connect  the  outer  end  of  the  wire  with  one  tertninal  of 
the  coil,  and  the  pmnp-phtte  with  the  other  teiminal. 
When  the  machine  is  in  aotion  a  splendid  cascade  of 
electric  light  will  be  seen  flowing  over  the  edge  of  the 
glass,  and  i^iparently  falling  on  the  pump-plate,  when 
the  upper  wire  is  made  positive,  but  when  the  current 
is  reversed  the  electrical  appcaimaces  undergo  a  marked 
change,  and  thecurrent  appears  to  flow  upwards  instead 
of  downwards. 

Experiment  17.  If  a  tall  receiver,  from  two  to  three 
feet  in  height,  having  a  cap  and  ididing  wire  on  the  top, 
be  placed  on  the  air-|pump,  and  the  air  exhausted,  a 
splendid  aurora  borealis  fills  the  tube  with  corusGatioos, 
and  if  the  machine  be  sufficiently  powerful  a  spark  in 
the  form  of  a  crimson  ribbon  may  be  obtained,  from  two 
to  three  feet  in  length.  The  spark  of  this  kind  with 
Buhmkorfrs  appantus,  however,  rarely  exceeds  a  few 
iiichee» 

Experiment  18.  If  this  experiment  be  modified  by  par- 
tially fiUiog  the  receiver  with  hydrogen  gas  and  ex- 
hansting  again,  the  electrical  appearances  are  very 
beautiful,  the  light  in  the  interior  appearing  intersected 
by  dark  bands,  which  arrange  themselves  ip  a  symmetrical 
fonn. 

Previously  to  some  of  Yti^  tetent  investigations  the 
indneed  current  was  considered  to  be  incapable  of 
heating  a  metallic  wire,  tmless  passing  between  its 
extremity  and  another  conductor;  but  I  have  lately 
shown  that  when  the  currsnt  is  modified  by  the  action  of 
the  Leyden  jar,  it  develops  thermal  effects  in  metallic 
wires  of  a  novel  and  interesting  character,  as  will  be 
aeen  by  the  following  original  experiments. 

Experiment  19.  Flaoe  m  the  circuit  between  the  two 
terminals  of  the  induction  coil,  Harris's  theTmo-clectro- 
meter,  either  in  its  oiginal  form  or  in  the  form  in  which 
I  have  modified  it,  for  voUaio  purposes.  Connect  also  in 
the  circuit  Lane's  dischaiging  electrometer,  for  the  pur* 
pose  of  modifying  the  length  of  the  spark.  Plus  a  current 
thus  through  tl^  deotrometer  and  no  effect  will  be  ob- 
served. 

Exseriment  20.  Now  insulate  a  Leyden  jar  and  con- 
nect ita  outer  coating  by  means  of  a  wire,  with  one  of 
the  terminals  of  tiie  coil  and  its  inner  coating  with  the 


other  terminal,  all  the  other  connections  of  the  fomMr 
experiment  remaining  as  they  were.  On  adjusting  the 
points  of  the  discharger,  so  that  the  sparks  may  pass,  the 
wire  will  now  be  found  to  be  heated,  the  amount  of  heat 
produced  being  pretty  nearly  in  the  simple  proportion  of 
the  coated  surface  of  the  jar.  This  law  appears  to  be 
quite  new. 

Experiment  21.  The  apparatus  being  ananged  as  in 
the  piWious  experiment,  place  a  little  ^[unpowder  between 
the  points  of  the  discharger  and  it  will  not  be  inflamed, 
but  simply  dispersed,  though  the  wire  in  the  electro- 
metu'  will  be  heated.  Now  insert  a  wet  string  betwem 
the  discharger  and  the  electrometer,  and  on  passing  the 
discharges  the  gunpowder  will  be  ix^amed,  but  the  eleo- 
trometer  will  not  be  heated. 

Experiment  22.  If  instead  of  thethermo-electrometer 
a  piece  of  fine  iron  wire,  abont  two  or  three  inches  long, 
be  i^aced  in  the  circuit,  it  will  be  instantly  fbsed  iriien 
the  discharges  pass. 

The  induced  current  thus  appears  to  be  considerablgr 
modified  in  its  character  by  the  intervention  of  the 
Levden  jar,  and  the  nature  of  this  change  may  be  beauti- 
fuUy  dhown  by  the  following  ammgement : — 

Experiment  28.  Connect  a  thermo-electrometer  and  a 
Lane's  (tischarging  deetrometer  with  the  terminals  of 
the  coil.  Upon  an  adjoining  taUe,  place  a  disc  of  wood 
coveted  with  tin  foil,  exposing  a  flat  surface  of  five  er 
six  square  feet  and  connect  it  also  with  one  terminal  of 
the  coil.  Take  a  second  rimilar  disc  of  wood  coated 
with  tin  foil  and  suspend  it  over  the  first  one,  by  means 
of  a  string,  passing  over  puUeys  in  a  frame  so  constructed 
as  to  admit  of  the  second  discs  being  raised  to  the  heiffht 
of  five  or  six  feet  above  the  lower  one.  Connect  this 
disc  by  means  of  a  flexible  wire  with  the  other  terminal. 
By  this  arrangement  the  two  terminals  have  virtually 
their  conducting  surAces  increased,  and  the  sparin  conse- 
quently are  much  Inighter,  though  the  thermo-electrome- 
terijB  unaffected.  Ifnow  the  upper  coated  disc  be  gradually 
lowered,  the  sparks  rapidly  increase  in  power,  and  when 
they  are  within  three  or  four  inches  of  each  other, 
the  iparks  assume  the  character  of  ^e  discharges  of  a 
Leyden  jar,  and  the  thermometer  begins  to  be  affected. 
As  the  dlscsare  gradually  lowered  still  further  their  faces 
being  kept  paralld  to  each  other,  the  sparks  become  still 
louder  and  the  thermometer  rises  16  to  20  degrees,  the 
discs  thus  acting  as  coatings  to  a  charged  plate  of  air. 
0^  removing  the  upper  plate  these  effects  subside,  and 
the  spark  re-assumes  its  original  character.  The  dif- 
ference in  the  thermal  properties  of  the  induced  current, 
with  or  without  the  interventicb  of  the  Leyden  jar,  is 
shown  by  the  following  experiment:— 

Experiment  24.  Insulate  a  Leyden  jar,  and  apply  to  it 
a  Lane's  discharger ;  connect  between  the  disdiaiger  and 
the  outside  of  the  jar  a  thermo-electrometer,  so  that  the 
discharge  of  the  jar  may  pass  through  it.  Insert  two 
other  thomo-electrometers  reqpeotivelv  in  the  porti(»is  of 
the  circuit  which  are  to  conduct  the  dectridty  from  the 
terminals  of  the  coil  to  the  inner  and  outer  coatings  of 
the  jar,  so  that  the  course  of  the  electricity  may  he 
assumed  to  be  as  follows,  viz.— from  one  terminal  of  tbo 
coil  through  one  thermo-electrometer  to  the  inside  of  the 
jar,  thence  through  the  discharger  and  thermo-electro- 
meter connected  with  it  to  the  outside  of  the  jar,  attd 
lastly,  from  the  outside  of  the  jar  through  the  remaiaing 
thermo-electrometer  to  the  other  terminal  of  the  coil. 
Now  set  the  machine  in  action,  and  the  electrometer 
which  connects  the  two  coatings  of  the  jar  wiU  show  a 
rise  of  temperature,  whilst  the  two  electrometers  which 
serve  to  conduct  the  current  between  the  coil  and  jar  are 
not  in  the  slightest  degree  affected.  Since  the  Leydoi 
jar,  under  the  influence  of  the  coil,  is  capable  of  produc- 
ing the  same  class  of  effects  as  when  charged  by  the  com- 
mon electrical  machine,  we  have  thus  a  link  of  connectioa 
opened  which  may  one  day  servo  to  establish  some  rela- 
tu)n  between  equivalents  of  f rictional  and  voltaic  elee- 
I  tricity.    At  present  I  have  only  attempted  to  compare 
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ihe  effects  of  the  coil  with  the  electrical  machine  by  esti- 
mating the  amount  of  glass  surface  necessary  to  be  nibbed 
to  produce  effects  equal  to  the  induction  coil.    In  order 
to  do  this,  I  have  been  obliged  to  contrive  an  apparatus, 
which  I  have  the  honour  to  exhibit  to  the  Society,  which 
will  register  the  number  of  discharges  of  the  jar  per 
second,  the  value  of  such  unit  being  determined  by  other 
means.    In  one  of  Prof.  Grove's  papers  in  the  Philoto- 
phkal  Magazine^  he  proposed  to  count  the  discharges  by 
causing  a  piece  of  paper  to  pass  with  a  given  velocity  per 
second  between  the  dischai^ng  points,  and  the  number 
of  perforations  thus  made  per  second  might  be  registered. 
As  it  was  a  matter  of  some  difficulty  utith  me  to  construct 
an  apparatus  in  which  a  uniform  and  definite  velocity  in 
a  paper  disc  should  be  maintained,  I  had  recourse  to  ano- 
ther expedient,  which  I  find  to  be  most  simple  and  effi- 
cacious.    The  mstmment  is   thus   constructed : — ^two 
circular  discs  of  wood,  about  five  inches  diameter,  are 
screwed  together  upon  one  common  axis,  so  as  to  embrace 
a  circular  disc  of  paper,  about  12  inches  diameter,  between 
them.    One  of  the  discs  of  wood  is  made  moveable,  for 
the  purpose  of  changing  the  discs  of  paper  when  required. 
This  is  mounted  with  a  handle,  so  as  to  rotate  vertically 
like  the  plate  of  an  electrical  machine.    Upon  the  same 
stand  are  placed  two  vertical  brass  pillars,  having  steel 
hearings  on  the  top,  which  serve  to  support  the  knife 
edges  of  the  axis  of  a  half  seconds  pendulum,  so  situated 
on  the  stand  as  to  hang  about  two  inches  from  the  edge 
of  the  pAper  disc,  and  make  its  oscillations  in  the  same 
plane.    Through  a  wooden  head  piece,  fastened  on  the 
axis  of  the  pendulum,  pass  two  copper  wires,  enclosed  in 
gtttta  percha.    These  wires  are  alxmt  two  inches  apart, 
and  they  stand  out  horizontally  about  eight  inches  in 
length,  like  two  arms  stretching  towards  the  paper  disc, 
one  on  each  side  of  the  top  of  its  periphery.    Here 
the  points  are  turned  towards  each  other,  and  brought 
within  one-eighth  of  an  inch  of  the  j^per  on  each 
nde,  so  that  the  naked  ends  of  the  wires  are  about 
a  quarter   of   an  inch  apart,  having  the  paper  disc 
between  them,  and  are  so  adjusted  as  to  stand  about  half 
way  between  the  edge  of  the  paper  and  the  wooden  plates 
wiudi  hold  it.    The  other  two  ends  of  the  wires  pass 
lJ[x>ut  one  inch  through  the  head  piece,  and  are  there 
bent  into  two  hooks,   the  gutta-percha  coating  being 
removed  from  them.    Upon  these  hooks  hang  the  ends 
of  two  light  and  flexible  wire-cord  conductors,  connected 
respectively  with  the  inner  and  outer  coatings  of  the  jar, 
which  latter  is  also  in  connection  with  the  coil. 

Experiment  25.  The  apparatus  being  thus  arranged,  if 
the  pendulum  be  made  to  swing,  the  two  arms  will  describe 
an  arc  over  the  periphery  of  the  paper  and  if  the  coil  be  set 
in  action,  disch^ges  will  pass  between  the  points,  mark- 
ing the  arc  with  perforations.  If  now  the  disc  be  turned 
on  its  axis,  a  series  of  curves  will  be  described  by  the 
perforations  from  the  oscillating  points.  The  number 
of  perforations  in  each  curve  may  be  counted,  and  if 
reckoned  from  the  top  of  one  curve  to  the  top  of  another, 
we  get  the  number  per  second,  or  if  from  the  top  of  one 
curve  to  the  bottom  of  the  same  one,  the  number  in  a 
half  second.  The  rapidity  of  the  discharges  will  depend 
upon  the  nature  of  the  interrupting  spring  emnloyed  in 
the  coil,  and  as  many  as  100  to  200  per  second  may  be 
obtained. 

In  order  to  ascertain  the  value  of  each  unit  of  discharge, 
the  following  experiments  must  be  made  without  the 
before-mentioned  apparatus. 

Experiment  26.  Connect  the  jar  used  in  tlie  preced- 
ing experiment  with  the  coil,  and  place  in  its  circuit 
a  thermo-electrometer  as  described  in  Experiment  20, 
but  instead  of  allowing  the  spring  to  vibrate  by 
itself,  break  contact  with  it  at  separate  intervals  with 
the  hand,  so  as  to  get  single  discharges  from  ihe 
jar ;  note  how  high  the  fluid  rises  in  the  electrometer 
with  each  discharge.  Next  apply  the  same  jar  to  the 
conductor  of  an  electrical  machine,  the  thermo-electro- 
meter being  connected  with  it  in  the  same  way,  and  then 


ascertain  how  many  tains  of  the  electrical  machine  are 
required  to  produce  a  charge  in  the  jar  capable  of  raising 
the  fluid  in  the  electrometer  to  the  same  height;  the 
surface  rubbed  may  then  be  easQy  calcnUted  by  multi^ 
plying  Uie  circumference  of  the  cylinder  by  the  width  of 
the  rubber  and  number  of  turns,  which  will  give  the 
equivadent  in  glass  sorfuie  for  a  single  unit  of  mscharge 
from  the  coil.    And  this  multiplied  by  the  nmnber  of 
discharges  pet  second  obtained  from  the  coil,  will  give 
the  number  of  square  feet  necessary  to  be  rubbed  pa 
second  to  produce  an  equal  effect.    In  estimating  the  sur- 
face of  a  plate  machine,  the  surface  rubbed  at  a  single 
revolution  must  also  be  multiplied  by  the  number  of 
rubbers. 

I  trust  that  the  few  experiments  and  iUustratioDS  which 
I  have  now  had  the  honour  of  laying  before  the  Society, 
are  sufficient  to  show  the  character  of  the  new  instru- 
ment, but  as  to  the  extent  of  its  capabilities,  or  the  de- 
gree of  extension  of  which  its  principles  may  be  susoepti- 
ble,  time  and  experiment  alone  must  decide  the  pomt. 
I  caxmot  conclude,  however,  without  alluding  to  some 
practical  purposes  to  which  the  machine  appears  eminently 
adapted.    The  first  and  most  important  is  its  use  as  in 
electro-motive  agent  for  the  electric  telenaph.     The 
secondary  current  produced  by  it  is  precis^y  similar  to 
that   developed  by  the  magneto-electric  apparatus,  in 
which  magnetism  alone  is  the  exciting  agent,  but  with 
this  difference,  viz.,  that  its  intensity,  or  power  of  over- 
coming resistance  is  infinitely  greater,  ana  I  should  con- 
sider a  modification  of  it  as  the  most  efficient  mode  of 
exciting  a  current  for  a  long  circuit,  sudi  for  instance,  as 
the  one  between  Englandand  America,  that  can  possibly  be 
employed.    The  appamtus  may  be  made  compact  and 
powerful,  and  the  expense  of  working  not  worth  conside- 
ration, since  it  might  even  be  arranged  so  as  to  woik  with 
a  battery,  that  might  be  carried  in  the  waistcoat  pocket. 
The  next  important  use  to  which  it  may  be  anplied  is 
for  firing  charges  of  gunpowder  at  a  distance ;  the  pecu- 
liar fire-like  character  of  the  spark  occurring  between 
interruptions  in  the  circuit  seem  to  adapt  it  eqwciaUy 
for  this  purpose,  and  the  great  intensity  of  the  current 
gives  it  a  power  of  producing  these  results  through  a 
length  of  wire,  which  would  require  an  enormous  amount 
of  voltaic  battery  power  to  traverse  it,  so  as  to  produce 
the  same  effect.    Extensive  experiments  of  this  kind  have 
already  been  performed  in  fVance  with  great  success. 

A  third  application  of  it  would  be  for  the  purpose  of 
eleotro-metallurgy,  but  the  secondary  coil  of  the  instru- 
ment would  reauire  some  considerable  modification  to 
adapt  it  efficienUy  to  this  purpose. 

I  trust  tiiat  I  have  now  said  enough  to  commend  the 
instrument  and  the  ph^iomena  which  it  produces  to  ^ 
attention  of  the  scientific  world,  and  I  feel  quite  satined 
that  the  principles  will  one  day  be  developed  to  an  extent, 
of  which  at  present  we  have  no  conception. 


DISOUSSION. 
Mr.  Edwabd  Hiohton,  C.E.  said,  that  as  the  effects 
produced  by  voltaic  electricity  depended  on  so  many 
cirtjumstanoes,  he  hoped  the  author  of  tiie  paper  would 
add  an  appendix,  stating  the  diameter  and  length  ot 
the  iron  core,  the  diameter  and  length  of  the  pn^^Jg 
and  secondary  coils,  the  kind  of  battery  employed,  tne 
number  of  cells,  the  area  of  the  plates,  their  distance 
apart,  and  the  exciting  liouid  used,  all  of  whiAformed 
elements  in  the  production  of  power  and  effect  fr(»» 
voltaic  electricity.  He  then  exi^iessed  a  hope  ™*^*J 
Buhmkorff '8  coil  had  been  so  often  referred  to,  tnew 
might  be  some  one  present  to  give  an  »«»«?*/' 'j! 
detoils  and  peculianties.  He  then  adverted  to  tne 
great  advantage  of  winding  coils  in  a  manner  v^f^^ 
that  employed  for  winding  bobbins  of  cotton,  and  suwo, 
that  by  such  a  method,  nearly  one-third  more  ^<*rT 
,  be  phced  in  Uie  samecubical  ^ace.  He  »«n^*^' Jrf. 
it  was  well  worthy  of  experiment,  to  ascertam  wheiner 
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the  plAcing  of  leas  wire  io  either  or  both  coils, 
rotina  the  middle  or  dead  part  of  the  iron  core,  and 
more  wire  round  ihe  poles  would  be  attended  by  in- 
crease of  power  in  the  induction  coil.  With  re- 
spect to  the  use  of  muriate  of  ammonia  for  galvanic 
batteries,  as  mentioned  by  the  author,  he  stated 
that  manpr  yearn  ago  he  himself  had  used  the  same  sub- 
stance with  great  success,  for  batteries  for  telegra{^c 
^rposes,  on  the  London  and  North-western  Bailvray. 
He  spoke  in  great  praise  of  the  inatr ument  exhibited  for 
recoraiqg  the  number  of  currents  passing  per  second. 
With  regard  to  the  p^roposed  employment  or  the  induc- 
tion coil  for  telegraphic  purposes,  ae  thought  it  probable 
that  in  yery  long  lengths  oi  wire,  and  where  the  resist- 
anoe  of  the  circuit  was  great,  it  might  be  used  with  advan- 
tage. It  Dossessed  many  peculiar  advantages,  inasmuch 
as  it  enabled  a  person  to  vary  both  the  quantity  and  in- 
tensity of  electricity ;  and  as  long  lengths  of  wire  natu- 
rally required  electricity  of  greater  intensity  to  produce  a 
certain  effect  at  the  far  end,  care  must  be  taken  not  to 
emj^oy  electricity  of  so  great  an  intensity  as  to  break 
through  the  insulating  matter  surrounding  the  wire. 
He  referred  to  an  instance  in  Brussels,  where  the 
gutta-percha  coverin^^  to  a  telegraphic  wire  was  burst 
open  by  usi^g  electricitv  of  too  great  an  intensity.  He 
then  enumerated  several  instances  of  great  length  over 
which  telegraphic  messages  liad  been  sent  from  London. 
Communication  had  been  held  between  London  and 
Lemberg,  a  distance  of  1700  miles,  instantaneously  bv 
means  of  relays,  and  also  between  London  and  Memel, 
which  were  about  the  same  distance  apart.  Only  a  few 
hoars  ago  London  was  talking  direct  with  Marseilles, 
instantaneously  without  any  relay,  the  distance,  Uy 
wire,  being  about  850  miles.  In  all  these  cases  the 
galvanic  battery  was  employed.  Still  he  had  bo  doubt 
that  when  a  suitable  modification  of  the  induction 
ooil  comes  into  use,  telegituihic  messages  would  be 
transmitted  over  far  greater  aistances  than  at  present. 
He  considered  that  the  proposed  telegraph  to  America 
offered  a  grand  field  for  experiment  with  the  induction 
ooil,  and  he  concluded  by  saying  that  the  experiments 
exhibited  that  evening  were  most  instructive,  and  seve- 
ral of  them  were  new  to  him  and  he  believed  to  the  So- 
ciety at  large,  and  that  a  further  prosecution  of  similar 
experiments  could  not  but  tend  to  advance  man's  insight 
into  the  mysterious  laws  of  electricity,  and  enable  him 
to  apply  that  power  more  extensively  to  the  wants, 
comforts,  and  pleasures  of  his  fellow-men. 

Hr.  Gassiot,  F.R.S.,  in  reply  to  a  question  put  to 
him  with  regard  to  theoonstruction  of  Buhmkorff's  ooil, 
stated,  that  to  the  chairman  the  honour  was  due  of 
having  first  introduced  that  instrument  into  this  country. 
A  smidl  coil  was  procured  at  an  early  period,  and  sub- 
sequently he    (Mr.  Qassiott)  obtained  one  of  larger 
dimensions,    ^ihmkorff  had  been  early  impressed  with 
the  neceoity  of  perfect  insulation  of  the  wire,  but,  per- 
haps from  the  philosophical  instrument  makers  of  Paris 
did  not  reoeive  that  encouragement  which  he  deserved— 
his  great  object  being  to  make  the  instrument  at  as  rea- 
sonable a  piiee  as  possible.    Hence  the  cheap  mode  of 
insulation  by  covering  the  wires  with  a  coating  of  cotton 
had  been  adopted  by  him,  although  it  would  seem  to  be 
but  an  imperfect   method.     Tne  construction  of  the 
Qt^  itself  was  very  beantifid  in  eveiy  particular,  but  not 
so  perfect  as  had  since  been  worked  out  by  Mr.  Hoarder 
and  Mr.  Bentley.    Having  met  with  an  accident  to  the 
Ituhmkorff's  coil  in  his  possession,  by  which  the  con* 
nection  of  the  secondary  wire  was  broken,  he  had  the 
opportunity,  as  it  were,  to  dissect  the  instrument  in  order 
to  ascertain  its  mode  of  constmotion.    The  core  oon- 
nsted  of  a  bundle  of  wires  covered  with  cotton  con- 
nected at  each   end,  although   he   doubted  whether 
the  insulation  ought  not  to  be  complete.    The   pri- 
marv  wire  connsted  of  three  or  four  layers  of  mode- 
ntely  thick  copper  wire.    There  were  two  or  thiee 
folds  of  gummed  paper  round  the  primaiy  coil,  before 


commencing  the  winding  of  the  seoondary  wire,  ttd 
upon  this  the  wire  was  wound,  and  between  eveiy 
two  or  four  layers  of  tho  wires  thick  gummed  paper  wee 
placed.  He  did  not  apprehend  that  this  was  at  all  coi^ 
nected  with  the  insulation,  but  rather  for  the  purpose  of 
allowing  the  wire  to  be  laid  on  evenly.  What  they  had 
in  the  Ruhmkorff  coil  was  a  carefully  covered  cotton  wire 
evenly  wound,  which  formed  the  secondary  ooiL  In  tlM 
instrument  of  Mr.  Hoarder,  where  greater  pains  weVD 
taken  to  secure  perfect  insulation  the  effects  were  mem 
powerful.  The  mode  of  insi^tion  adopted  by  Mr. 
ISentley  was  by  coatings  of  gutta  pereha,  by  which  means 
perfect  insulation  was  obtained.  To  what  extent  the 
powers  of  those  instruments  might  be  carried  it  was  iai^ 
possible  at  present  to  say;  the  only  limit  to  this  miffhibB 
said  to  be  the  danger  of  the  disni^tion  of  the  insuiatiB^ 
medium,  by  the  force  of  the  electnc  current  transmittea 
through  the  wires. 

Mr.  Chaiilbs  Bbooke,  F.B.S.,  offered  some  general 
remarks  upon  the  phenomena  exhibited  by  Mr.  Hoarder 
in  his  experiments,  particoUurly  with  r^rd  to  the  heat- 
ing power  of  the  electric  current  at  different  points  of 
the  circuit.  He  considered  that  the  fact  of  heat  beiqg 
developed  in  the  electrometer  when  interposed  betwee* 
the  extended  terminals  of  the  secondary  coil,  none  beiag 
manifested  when  it  was  interposed  between  either  of  the 
terminals  and  the  ooil,  might  be  ftiUy  explained  on  thft 
known  ^inoiples  of  electri^  tension.  The  state  of  high 
tension  in  the  mids  of  the  secondary  coil,  augmented  hy 
the  mutual  induction  of  the  opposed  surfaces  with  whim 
they  were  connected,  would  cause  the  electricity  when  lo- 
leased  from  constraint  to  rush  through  the  intervening 
electrometer  wire  with  great  violence;  whereas,  whte 
the  coil  was  interposed  betwee»the  released  opposite  eleo- 
tricities,  the  state  of  tension  was  so  diluted  by  the  grsfct 
resistance  of  the  wire,  that  no  heat  was  dev^ped  by  the 
passage  cC  the  current.  He  wished  to  know  whether  hb 
had  correctly  understood  Mr.  Hoarder  to  state  that  the 
diameter  of  the  iron  core  wfts  of  little  oonsequeneQ, 
whether  it  was  half-an-iaoh  or  one  iack,  Mr.  Breohe 
remarked  that  having  frequently  used  the  secondary  ooil 
for  medical  purposes,  he  found  he  ooidd  regulate  the  in^ 
tensity  of  the  electric  discharge  in  proportion  as  hh 
added  to  or  abstracted  from  the  bundle  of  wires  in  the 
coil,  and  he  could  not  therefwe  conceive  that  the  diatne^ 
ter  of  the  core  could  be  of  no  consequence. 

Mr.  Cbomwell  Yahley,    had  understood  from  Mr. 
Hoarder,  that  the  size  of  the  iron  core  within  certain 
limits  had  but  little  effect  upon  the  induced  current,  and 
that  BO  perceptible  difference  would  be  seen  in  the  effects, 
be  the  iron  core  half-an4nch  or  an  inch  and  a-half  itt 
diameter.     He  (Mr.  Varknr)  had  made  manyexperU 
ments  with  Rhumkorff's  coiu,  and  others,  and  found  thkt 
although  the  sise  of  the  iron  cote  had  but  little  to  do 
with  the  tension  of  the  electricity  at  the  termini  of  the 
secondary  coil,  yet  if  a  galvanometer  were  put  in  cir« 
cuit,  it  would  be  found  that  the  quantity  of  electri* 
city  circulated  in  ^e  primaiy  coil  was  within  ot^ 
tain  limits  almost  in  proportion  to  the  quantity  of  irali 
constituting  the  froa  core.    He  had  made  an  esqwrl* 
mental  coil  hollow,  into  which  he  oould  thrust  a  cylinder 
1}  inches  in  diameter.     When  a  piece  of  iron  tube  ^th 
of  an  inch  thick  was  inserted,  the  quantity  evolved  with 
one  cell  oi  Daniel's  battery  showed  a  deflection  of  20^, 
when  a  bundle  of  iron  wires  If  mches  was  inserted,  the  £^- 
vanometer  showed  50^,  but  tne  tension  of  the  electricity 
in  either  case  was  as  nearly  as  poasible  equal.    He  (Mr. 
Varley )  found  that  the  neateet  effects  were  ptodnoed 
when  the  magnetism  of  the  iron  was  rendered  invisible, 
as  it  were,  bv  completing  the  magnetic  drouit ;  for  in* 
stance,  by  making  the  iron  core  an  endless  ring  no  polarity 
was  visible,  ior,  in  fact,  there  was  no  place  mat  could  b* 
called  the  pole,  all  ports  being  equally  north  and  south. 
With  such  a  core  wrapped  with  primary  wire,  and  aftep* 
wards  with  seoondaxy  wire,  the  quantity  of  eleotridty  cir- 
culated in  theieoondaiy  ooil  was  more  than  doable  thait 
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filiich  wM  dereloped  when  the  same  was  cut  in  half; 
the  tendon  or  jumping  distance,  howeyer,  was  ahout  the 
mne  in  both  cases,  mt.  Highton  had  stated  that,  were 
the  secondary  wire  collected  about  the  poles  of  the  iron 
core,  instead  of  uniformly  all  along  tiie  coil,  much 
greater  effects  would  be  prdauced  from  the  same  amount 
of  wire,  because  everyone  knew  that  the  magnetism  was 
chiefly  developed  at  or  near  the  ends  of  the  iron  core. 
Mr.  Varley  had  tested  this,  and  found  exactly  the  re- 
Tsrae ;  at  the  centre  df  the  coil  where  no  sensible  magnetism 
was  developed,  a  great  deal  more  secondar3r  effect  was 
produced  tnan  at  the  poles,  being  in  the  ratio  of  about 
5  to  1.  With  regard  to  the  ignition  of  gunpowder  by 
the  spark  of  the  machine,  and  its  non-isnition  when  a 
L^rden  jarwasattached,  which  latter  greaUy  increased  the 
brilliancy  and  report  of  the  discharge,  Mr.  Hearder  stated 
that  this  difference  was  due  to  the  non-development  of 
heat  in  the  case  when  the  Leyden  jar  was^attached. 
Kr.  Varley  differed  in  opinion  from  w.  Hearder.  Gun- 
powder was  a  slight  conductor  of  electricity,  and  with 
400  cells  of  Daniell's  battery  grains  of  gunpowder  were 

a  ignited  by  the  passage  of  the  current  through  the 
3r  itself ;  that  this  was  the  case  was  evident  from 
ict  that  400  cells  of  Daniell's  battmy  had  not  suffi- 
cient tension  to  cause  electricity  to  jump  across  any  in- 
terval perceptible  to  the  naked  eye.  .^Hgi^in,  Dr.  Faraday 
had  shown  that  the  slightly  luminous  flame  between  the 
terminals  of  the  secondary  wire  occupied  a  very  appre- 
dahle  qiace,  and  therefore  it  resembled  ^e  flame  of  a 
voltaic  are  of  short  duration,  whilst  with  the  Leyden  jar 
'in  ciicnit,  the  electricity  which  passed  resembled  the 
lightning  flash,  it  betn£[  the  momentary  dischai^e  of  the 
electricity  pent  up,  as  it  were,  on  the  surface  of  the  jar, 
this  latter  discharge  befag  the  flash  of  a  quantity  of 
electrici^,  occupying  but  a  very  short  interval  of  time 
oompared  with  the  former.  It  was  more  luminous  and 
larger  in  diameter,  and,  like  lightning  or  the  flash  of  a 
Leyden  jar,  carried  a  cushion  of  air  before  it,  which  blew 
the  gunpowder  away.  The  flame  ftx>m  the  coil  itself, 
without  the  L^en  jar,  resembled  the  voltaic  are  in  many 
respects,  particularly  in  the  fiust  of  being  composed  of  an 
interior  luminous  wire-like  flame,  surrounded  by  a  large 
but  scarcely  luminous  envelope.  This  envelope  disap- 
peared when  the  Leyden  jar  was  attached.  Mr.  Varley 
added  that  Bhumkorff*s  coil  consisted  of  about  800  turns 
of  No.  10  copper  wire  for  the  inimary,  and  80,000  turns 
of  fine  wire  for  the  secondary  coil. 

Mr.HsABDER,  in  reply,  said,  the  length  of  the  primary 
wire  depended  upon  the  character  of  battery  employed. 
If  a  quantity  battery  were  used,  a  short  thick  coil  was 
preferable ;  but  with  an  intensity  batterv  a  much  longer 
wire  would  produce  the  same  effects  with  regard  to  the 
electrical  currents.  Whether  the  primary  wire  were 
100  feet  or  150  feet  in  length,  was  or  no  consequence,  if 
the  battery  power  was  properly  adjusted  to  the  resistance 
of  the  ooil.  The  diameter  of  the  iron  core  differed 
much  in  various  instruments,  but  beyond  a  certain  point, 
say  about  an  inch,  there  was  no  advantage  in  increasing 
its  siae.  Tliis,  however,  depended  upon  the  amount 
of  battery  power  and  wire  employed.  In  reply  to 
inquiries  from  Mr.  Variey,  Mr.  Hearder  statea  that 
in  the  instrument  with  which  he  had  experimented 
that  evening,  there  were  about  four  inches  of  cop- 
pa*  wire  in  tiie  secondary  coll,  and  160  feet  in  the 
nrimary  coil,  the  fonner  being  No.  36,  and  the  latter 
No.  12  guage.  The  diameter  of  the  core,  which  was 
formed  of  a  bundle  of  iron  wire,  was  about  one  inch,  and 
in  the  smaller  instrument  upon  the  table,  |th  of  an  inch. 
Witii  reference  to  Ruhmkorff*s  coU,  the  external  ap- 
peannoe  would  oonvev  the  idea  that  the  whole  was  em- 
bedded in  shellac,  which  was  almost  si^cient  to  deter 
any  one  from  attempting  to  take  it  to  pieces.  He 
thought  that  we  were  mdebtedtoMr.  Gaariot  for  having 
investigated  its  construction. 

The  Chairmait  said  he  had  intended  to  offer  some  ex- 
tended remarks  upon  this  interesting  and  important  sub- 


ject, had  the  time  permitted.  Those  who  had  witoesBed 
the  experiments  of  Mr.  Hearder  that  evening,  could  not 
fail  to  be  impressed  wilh  the  feelmgthat  that  gentleman 
had  taken  a  step  in  advance  of  anything  whidi  had  yet 
been  done/  with  the  exception  perhaps  of  Mr.  Bentley, 
who  had  also  succeeded  in  producing  a  powerful  and  ef- 
fective electric  coil,  and  whose  presence  he  bad  honed 
for  that  evening.  The  phenomena  exhibited  by  Mr. 
Hearder-^some  of  which  were  certainly  new— -woald 
impress  those  conversant  with  the  subject  with  the 
enormous  scope  there  was  for  the  improvement  of  this 
particular  machine.  He  believed,  excefyt  for  very  spe- 
cial pmposes,  this  instrument  would  entirely  supersrae 
the  ordmanr  electric  machine,  and  that  for  the  tatan  the 
electric  coil,  under  the  various  modifications  of  whiih  it 
was  susceptible,  would  be  generally  employed.  Four 
points  might  bo  suggested  as  those  to  wnich  attention 
must  be  mrected  by  those  who  wished  to  constroct  or 
improve  the  apparatus  in  question.  Firstly,  the  propor- 
tions of  the  cous,  thickness  and  length  of  wires,  and  sise 
of  iron  core.  On  this  subject  the  elaborate  papers  of  MM. 
Jacobi  and  Lenz,  of  St.  Petersburg,  and  of  Profe8K>r 
Dove,  of  Berlin,  might  be  consulted  with  advantage. 
Secondly,  the  contact  breaker,  which  had  a  much  mors 
important  bearing  on  the  efficiency  of  the  apoaratas 
than  was  generally  supposed.  If,  for  instance,  the  ood- 
tact  points  were  of  copper,  or  an  easily  fusible  metal,  the 
effects  of  the  secondaiy  coil  sank  to  a  minimum,  as  com- 
pared with  those  produced  when  they  were  of  platinum, 
an  effect  probably  due  to  the  fusing  of  the  points  fmnmg 
a  fine  line  of  communication,  and  so  preventing  the  rop- 
tyre  fVom  being  instantaneous.  The  size  andproDor- 
tions  of  the  iron  core  were  not  altogether  independent 
of  the  mode  of  breaking  contact.  If,  for  instance,  with 
good  battery  power,  the  ordinary  hammer  or  ^viiation 
contact  breaker  of  Ruhmkorff  were  used,  the  mtensity  of 
the  secondary  effects  would  be  found  to  increase  as  the 
distance  between  the  hammer  and  the  iron  core  was  in- 
creased .  This  was  due  to  the  circumstance  that  when  the 
distance  was  greater  a  greater  magnetic  power  was  re- 
quired to  raise  the  hammer,  and  the  core  would,  therefore, 
have  time  to  become  more  saturated  with  magnetism,  and 
thence  to  make  the  re-action  or  induced  current  at 
breach  of  contact  the  more  intense.  The  object  to  be 
aimed  at  was,  therefore,  to  give  a  certain  degree  of  con- 
tinuity to  the  contact,  and  to  make  the  breach  as  in- 
stantaneous as  possible.  This  was  better  effected  by  the 
springs  of  Mr.  Hearder  and  Mr.  Bentley  than  lo'  ^ 
^vitation  principle,  lldrdly,  the  condenser,  the 
size  or  superficial  extent  of  which  niight,  with  advan- 
tage, be  indefinitely  increased,  and  theeffBcts  of  which  he 
believed  to  be  the  removal  of  the  secondary  current  fiom 
theprimaiy  wire,  so  allowing  the  Ml  power  of  the  primaiT 
current  to  act  on  the  secondary  wire,  the  effects  of  which 
were,  with  a  given  batteiy,  in  the  inverse  ratio  to  the 
spark  given  at  the  contact  breaker.  Fourthly,  th<) 
insulation  of  the  coils.  Probably  of  all  the  materials 
hitherto  tried,  p;utta-pereha  would  be  found  the  best ; 
its  non-conducting  power,  and  its  elasticity  were  most 
valuable  qualities ;  and  if  between  each  layer  of  the 
secondary  coil  melted  gutta-pereha  could  be  spread  (not 
an  easy  operation),  and  the  whole  thus  formeu  into  one 
block,'a  most  efficient  and  durable  apparatus  woold  be 
formed.  The  Chairman,  as  an  illustraticxi  of  some  effects 
produced  by  the  induction  coil,  handed  round  sonie  speci' 
mens  of  the  results  of  hisexperiments,reoentlypnbliahed  in 
the  PkOotophiudMagatiM,  (Jan.  1857,)  l^  which  invisible 
electrical  figures  were  impressed  on  dean  glsss  plates  when 
these  were  electrified  betwen  sheetsof  tin  foil  by  the  coil, 
the  glass  plates  having  between  them  letters  cut  in  paper 
or  tinfoil.  If  the  naked  fflass  were  afterwards  exposed  to 
the  vapour  of  hydrofluoric  acid  the  impressiiws  were  de- 
veloped, and  at  the  same  time  permanently  etched  on  the 
glass.  If  the  ghiss  having  the  invisible  electrical  im- 
pressions were  subjected  to  the  collodion  process,  wj^*?' 
posed  to  diffused  light,  the  impressions  were  de^*eloped  m 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  Fkbeuaby  20,  1867. 


213 


the  oollodion  film,  and  might  be  fixed  in  the  UBUal  way. 
The  Chainnan  condnded  hy  moving  a  vote  of  tiianks  to 
Mr.  Hoarder  for  his  very  able  communication  and  the 
interesting  experiments  he  had  exhibited. 
A  vot«  thanks  was  passed  to  Kr.  Hearder. 

The  Secretary  annoonoed  that  on  Wednesday 
evening  next,  the  26th  inst.,  a  paper  hy  Mr. 
Alexander  Redgrave,  one  of  H.  M.  Inspecton 
of  Factories,  "On  the  Factory  or  Half-time 
System  of  Education,  and  its  General  Applica- 
tion," wosld  be  read.  On  this  evening  Lord 
Robert  Grosvenor,  M.P.,  will  preside. 


EDUCATIONAL  MUSEUM  AT  SOUTH 
KENSINGTON. 

The  following  regulations  for  the  guidance  of  oontri- 
batora  to  the  Educational  Museum  have  just  been  inued 
by  the  Department  of  Science  and  Art. 

1.  The  Museum  will  be  open  free  to  the  public,  on 
Mondays,  Tuesdays,  and  Saturdays;  and  on  Wednes- 
days, Thursdays,  and  Fridays,  to  students  and  the 
public  generally,  on  ijayment  of  sixpence  each,  or  a 
subscription  of  ten  shimngs  a  year  or  five  shillings  a 
quarter,  payable  in  advance. — 2.  Contributions  for- 
warded for  exhibition  will  be  classified  and  arranged  by 
the  ofiScers  of  the  Museum. — 8.  Exhibitors  will  be  re- 
quested to  attach  to  their  contributions  descriptive  labels 
giving  the  names,  uses,  &c.,  the  size  and  form  of  such 
label  to  be  hereafter  determined.— 4.  It  is  desirable  that 
the  usual  retail  price  should  be  distinctly  marked  on  all 
articles  sent  for  exhibition.— 5.  As  it  is  the  wish  of  the 
Committee  on  Education,  and  the  evident  interest  of 
exhibitors,  that  the  Museum  should  at  all  times  repre- 
sent the  then  existing  state  of  educational  appliances, 
every  &ciliW  will  be  given  for  the  introduction  of  new 
inventions,  books,  diagrams,  &c.,  relative  to  education. 
— 6.  Books  and  other  educati<mal  appliances  out  of 
date,  or  the  utility  of  which  may  have  lieen  super- 
seded, or  artides  ihat  may  have  become  injured,  may 
be  removed  or  replaced  at  the  option  of  the  exhibitor. 
7.  To  prevent  confusion,  and  the  possibility  of  articles 
being  removed  by  persons  not  jiroperly  authorised  by  the 
exhibitor,  due  notice  in  writmg  of  the  intention  to  re- 
move articles  must  be  given,  and  no  book  or  object  is  to 
be  removed  until  it  has  been  exhibited  at  least  twelve 
months. — 8.  In  order  to  protect  the  property  of  exhibi- 
tors, no  article  will  be  allowed  to  be  removed  from  the 
Museum  without  a  written  authority  from  the  superin- 
tendent.— 9.  On  Wednesdays,  Thursdays,  and  Fridays, 
the  books  and  other  objects  m  the  Museum,  will  be  open 
to  students  and  to  the  public  for  inspection  and  study, 
under  such  regulations  as  are  usually  found  convenient 
in  a  public  libraiy. — 10.  A  catalogue  will  from  time  to 
time  be  published,  so  as  to  keep  pace  as  much  as  possible 
with  the  additions  to  tiie  Museum,  and  the  withdrawals 
from  it. — 11.  Exhibitors  desirous  of  advertising  in  the 
catalo^e,  may  send  their  prospectuses,  illustrations, 
price  lists,  A;c.,  1,000  copies  at  a  time,  and  jmnUd  m 
den^  890.,  so  that  thev  may  be  bound  up  in  the  catalogue. 
The  binding  will  be  free  of  cost  to  the  exhibitor ;  out 
exhibitors  will  bear  any  depreciation  in  the  value  of  the 
objects  from  their  use  by  visitors.— 12.  All  contributions 
forwarded  to  the  Museum,  to  be  addressed  to  the  Secre- 
tary of  the  Department  of  Science  and  Art,  Qnomwell- 
gardens.  South  Kensington,  care  of  Richard  A.  Thomp- 
son, Esq.,  Superintendent  of  the  Museum. 


BURK£*S  FIBBE-CLEANING  MACHINE. 

The  following  is  quoted  ttam  an  Antigpa  Journal  of 

the  10th  inst.,  In  reference  to  a  trial  of  this  machine : — 

"  The  prominence  which  has  been  given  within  the 


last  three  or  four  years  to  the  fibrous  productions  of  the- 
tropics,  arising  fit>m  the  growing  demand  for  materials 
botn  for  textile  manufacture  as  well  as  for  rope  and  paper 
making,  has  had  the  effect,  while  it  led  to  careful  in- 
vestigations of  the  nature  and  quality  of  the  products 
with  which  these  colonies  abound,  of  setting  the  ball  of  sci- 
entific investigation  in  motion,  in  bringinf^  machinery  to 
bear  upon  the  preparation  and  manipmation  of  the  raw 
matenal.    In  so  far  as  the  adaptability  of  the  various 
products  to  the  purposes  required  related,  but  little  labour 
and  experiment  were  requisite  to  prove  that  the  native 
Aloe  {Agave  Atnerieana)  would  contrast  favourably  with 
the  hemp  of  Russia — ^that  the  plantain  (of  the  species 
Miua  teztUU'^  would  bear  comparison  with  the  manula  of 
the  Phillippme  Islands — ^that  the  snake  grass  and  the 
pine  apple  (the  latter  of  the  family  of  the  Bromdia 
penguin)  would  be  found  little  inferior  to  the  Belgian  flax ; 
out  the  great  want  which  was  felt  to  exist  was,  machinery 
adapted  to  the  peculiarities  of 'the  plants  intended  to  be 
operated  upon,  which,  while  it  preserved  the  strength 
and  beauty  of  the  fibres,  would  economise  the  manual 
labour,  at  all  times  so  much  needed  in  these  islands. 
These  difficulties  the  results  have  proved  were  not  to  be 
easily  surmounted,  and  we  hear  of  thousands  of  pounds 
havinff  been  from  time  to  time  expended,  on  mechanical 
as  well  chemical  experiments,  without  the  attainment  of 
the  long-sought  for  desideratum.  The  primitive  method 
of  steeping  the  fibrous  plants  in  water  or  some  other 
liquid  to  deprive  it  of  Us  mucilaginous  substances,  or 
the  more  modem  idea  of  assimilating  the  machineiy  re- 
quisite to  be  used,  to  the  principle  of  the  comb  and  the 
heckle  adopted  in  the  pi^eparation  of  the  flax,  were  found 
alike  injurious  and  inconvenient ;  it  was  reserved  for  the 
inventive  genius  of  Mr.  Francis  Burke,  of  the  neighbour- 
ing island  of  Montserrat,  so  to  prepare  and  adapt  a 
machinery  calculated  to  meet  the  existing  requirement, 
and  to  confer  untold  advantages  on  the  inhaoitants  of 
these  colonies.    This  genUeman ,  after  years  of  unceasing 
toil  and  experiments,  has,  at  len^,  succeeded  in  per* 
fecUng  an  apparatus,  which  for  simplicity  of  construc- 
tion, and  for  BUOceBsfU  operation,  has  equalled,  not  only 
the  sanguine  expectations  of  his  friends,  but  must,  we 
fisel  satisfied,  be  all  that  the  inventor  could  have  desired. 
"  An  exhibition  of  one  of  these  machines  was  afforded 
a  few  days  ago  at  Qreen  CasUe  Estate,  the  property  of 
James  Law,  £s(]^.,  where  were  collected,  besiaes  a  large 
number  of  practical  agriculturists,  and  the  scientific  of 
our  community,  a  goodly  array  of  the  public  men  of  the 
Island,  indudmg  his  Excellency  the  Governor  in  Chief, 
the  Lord  Bishop,  and  the  Chief  Justice,  all  of  whom 
we  learn    were  highly  gratified  and  expressed   their 
unqualified  approval.    Most  of  the  fibrous  plants  indige- 
nous to  the  coiony  were  operated  upon  by  Mr.  Burke  in 
the  presence  of  the  assembled  spectators  with  the  most 
perfect  success.    We   saw  specimens  of  the  fibres  of 
the  Aloe,  the  Plantain,  the  Snake  Onm,  and  the  Pine 
Apple,  which  had  been  tamed  out,  without  being  in  the 
least  degree  broken  or  injured  by  the  operation  of  the 
machine,  denuded  eniirefy  of  sll  the  pulpy  matter  or 
parenchvma,  requiring  merely  the  action  of  water  to 
cleanse  it,  when  it  may  be  dried  and  baled  ready  for 
market.      Steam  power  was  anplied  in   putting  the 
machine  in  <»emtion;  but  we  learn  from  the  little 
force  reauisite  (the  power  used  being  equal  to  that  of  one 
horse)  that  either  water  or  animal  power  may  be  made 
available.    Mr.  Burke,  who  haspatented  his  apparatus  in 
England,  France,  Belgium,  ana  the  United  States,  has 
recently  had  it  exhibited  befne  the  members  of  the 
Society  of  Arts,  where  the  invention  elicited  expressions 
of  the  highest  eulogium,  and  induced  an  ofier  by  a 
gentleman  then  present,  of  his  readiness  to  purehase  any 

Suantity  of  the  Plantain  fibre  at  £38  per  ton.  Ten  of 
bese  madiines,  we  are  informed,  might  easily  be  set  in 
motion  by  an  engine  of  ten  horse  power,  each  machine 
being  capable  of  producing  8  cwts.  of  fibre  per  diem, 
while  at  the  same  time  all  und  refiise  of  pvlp,  dec,  would 
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.  find  a  ready  purchaser  in  the  paper  manfacturer.  The 
machine  may  be  described  as  consisting  essentially  of  a 
pair  of  small  feeding  cylinders,  between  these  the 
material  is  entered  and  is  slowly  carried  forward  upon  a 
moving  leather  band,  until  it  comes  underneath  a  fluted 
cylinder^  revolving  with  great  rapidity.  Immediately 
under  this  cylinder,  below  the  band,  is  a  movable  platform, 
working  on  Indian  rubber,  and  pressing  the  fibrous  sub- 
stance upwards  asainst  the  fluted  cylinder,  which,  by  its 
peculiar  action  of  beating,  bruising,  and  scraping,  sepa- 
rates and  loosens  all  the  mucilage  and  vegetable  matter 
adhering  to  the  layers  of  fibre,  which  passes  from  beneath 
the  cylinder  like  a  riband,  and  only  requires  washing  and 
dr3dng  to  be  ready  for  shipment.  The  extent  of  the 
labour  required  is  the  service  of  a  boy,  who  is  capable  of 
feedincf  half  a  dozen  cylinders,  which  number  and  more, 
Mr.  Burke  explained,  oould  be  easily  fitted  on  a  single 
machine.  In  view  of  the  prospect  which  Mr.  Burke's 
invention  holds  out,  of  opening  up  new  sources  of  wealth 
and  industry  to  these  Islands  of  the  West,  without  di- 
verting from  its  accustomed  channels  the  labour  at 
present  applied  to  the  manufacture  of  our  staple— the 
cane — ^he  may  be  regarded  as  a  public  benefactor." 


THE  CLOCK  AND  BELL  FOR  THE  HOUSES 
OF  PARLIAMENT. 

Mr.  Loseby's  letter  below,  addressed  to  the  Editor  of 
the  Journal  of  thi  SocUty  of  Artt,  being  in  reply  to  Mr. 
Denison's  which  apoeared  in  the  Builder,  the  latter  is 
reprinted  from  that  Journal : — 

"  Mr.  Loseby  may  depend  upon  it  that  he  will  find 
some  little  reg^  to  truth  expedient  in  the  long  run, 
even  if  he  gets  people  to  believe  him  for  a  week  without 
it.  In  Justification  of  his  foolish  and  malicious  charge, 
that  I  designed  the  Westminster  clock  for  a  hammer  of 
onlv  120  lbs.  he  now  goes  back  to  a  table  of  sizes  of 
bells  and  hammers  f^imished  to  the  Astronomer  Boyal 
by  the  late  Mr.  Dent,  in  la^,  with  which  I  had  no  more 
to  do  than  Mr.  Loseby  himself.  And  of  this  table  he 
knows  the  following  things  as  well  as  I  do : — 

**  1.  The  hammer  there  set  down  with  IsiOLbt.  oppodte 
to  it  is  not  a  hammer  of  that  weight,  but  is  the  reduced 
weight  of  a  heavier  hammer  for  the  angle  of  35  deg. 

''2.  It  was  expreasly  stated  there  to  be  proposed  as  the 
hammer  for  a  bell,  not  of  14  tons,  like  Mr.  VuUiamy's 
150  lbs  hammer,  bat  for  a  bell  like  the  Oxford  one, 
which  Is  the  worst  large  bell  in  England,  and  therefore 
has  a  mnch  lighter  hammer. 

*'  3.  That  plan  never  was  adopted  by  any  contract 
whatever. 

"  4.  It  was  proposed  six  years  before  I  was  consulted 
about  the  dock. 

"  5.  As  soon  as  I  was  consulted  I  prepared  anew  plan, 
with  the  ooneurrenoe  of  the  Astronomer  Royal,  which  tiae 
Ckmipany  of  Clockmakers  themselves  described  as  so 
different  from  Mr.  Dent's  former  plan,  that  it  ought  to 
have  been,  in  their  opinion,  thrown  open  to  a  fresh  com- 
petition. 

"  He  sa}rs  that  m^  statement  that  1  contemplated  a 
hammer  of  nearly  ei^t  times  the  power  represented  b^ 
him,  is  not  confirmed  by  the  Parliamentary  papers.  £(e 
knows  perfectly  well  that  that  was  not  the  place  to  which 
I  referred  him  to  find  it;  but  to  the  Encyclopsedia 
Britannica  Treatise  on  Clockmaking,  written  by  me  in 
1854,  and  sold  by  Mr.  Dent.  Nottiing  at  all  appears 
about  it  in  the  Pariiamentary  papers,  because  that  and  I 
all  other  details  were  left  to  the  judgment  of  Mr.  Aiiy 
and  mjrself  by  the  contract. 

*'  He  says  that  Mr.  Yulliamy's  plan,  adopted  by  the 
Company  of  Clockmaken,  was  stranger  than  mine,  be- 
cause the  great  wheel  of  their  striking  part  was  ^  feet, 
whereas  mine  is  oi^v  3  feet.  But  he  knows  that  in  tiiat 
plan  the  great  wheel  was  not  the  striking  wheel ;  and  he 
ooe^t  to  kaow  that  ti»t  was  one  of  the  moat  glaring  de*  | 


fects  of  that  most  defective  pUm.  It  was  actually 
intended  to  raise  the  hanuner  for  a  14  ton  bell  by  pins 
set  in  the  second  wheel  of  the  train,  acting  on  a  lew 
consisting  of  a  half  inch  round  rod,  where  mine  is  2 
inclies  square  in  section. 

'*  His  rase  against  cast-iron  wheels  is  only  the  old 
Olerkenwdl  clockmakers'  jyrejudioe,  with  which  they 
have  steadily  resisted  every  improvement  in  dodonakittg, 
and  I  shall  not  enter  into  that  here.  When  any  of  them 
can  make  a  turret  clock,  on  their  plan,  equal  in  perform- 
ance to  Mr.  Dent's  cast-iron  ones,  it  will  be  time  enough 
to  discuss  it. 

**  Mr.  Loseby  has  really  outdone  himself  in  his  desire 
to  give  a  finishing  stroke  to  my  plan,  by  saying  that  the 
government  is  to  pay  Mr.  Dent  for  executing  it,  as 
much  as  they  would  have  paid  Mr.  Vulliamy,  if  they 
had  adopted  his.  Even  if  that  were  so,  I  do  not  see 
what  the  government,  or  the  public,  would  have  to  com- 
plain of,  since  Mr.  Vulliamy's  clock  (as  the  Astronomer 
Koval 


ver>'  well  knows,  Mr.  Dent's  contract  is  for  £1,900  :  and 
Mr.  Vulliamy's  estimate  (which  he  never  would  give 
until  he  knew  it  could  not  be  accepted)  was  £3,500. 

'*  This  is  a  pretty  fair  amount  of '  fabrication '  for  ono 
letter,  I  think. 

**  If  Mr.  Loseby  prefers  bad  bells,  like  the  Oxford  one, 
and  most  of  the  large  English  bells,  which  will  only 
bear  a  clapper  of  jj^th  of  their  weight,  or  less,  to  good 
ones,  like  tne  Westminster  bell  and  some  of  the  great 
continental  bells,  with  daj^rs  two  or  three  times  aa 
heavy,  that  is  a  matter  of  taste,  on  which  he  must  hav» 
his  own  way.  I  wish  the  Cloclonakers'  Company,  and 
the  opiiosition  bell-founders,  jov  of  their  advocate's  taste, 
as  well  as  his  veracity.  '  "  E.  B.  DENISON." 


SiK, — In  Mr.  Denison's  first  letter  I  perceived  portions 
of  irrelevant  matter  had  been  introduced,  probably  for 
the  purpose  of  diverting  attention  from  tne  prindjial 
points,  and  I  therefore  concluded  my  reply  by  settmg 
forward  the  questions  to  be  kept  in  view,  viz. :  1st,  the 
quantity  of  work  which  the  clock  now  made  is  equal  to  ; 
2nd,  the  force  which  a  good  bell  of  16  tons  diould  re- 
quire. These  questions  Mr.  Denison  again  evades,  and 
substitutes  others  of  comparatively  little  oonsequenoe,  at 
the  same  time  covering  the  change  by  employing  similar 
words ;  for  instance,  he  has  twisted  my  question  of  what 
the  clock  is  really  calculated  to  do  into  what  he  calcu- 
lated it  to  do,  and  on  the  strength  of  the  perversion,  dis- 
chai^ged  quite  an  assortment  of  epithet  against  me,  for 
the  list  now  includes  "fabrication,"  " absnixJity,'* 
*•  blundering,'* "  falsehood,"  "  folly,"  and  "  malice."  I 
have  never  pretended  to  know  or  to  state  tiie  amount  of 
force  which  Mr.  Dettison  might  imagine  a  dock  of  this 
size  capable  of,  but  the  force  which  it  is  really  eonal  to ; 
and  even  on  the  question  of  what  he  contemplated  it 
should  do,  he  now  admits  (hat  nothing  concerning  a 
hammer  of  4001bs.  is  to  be  found  in  the  parliamentaiv 
returns,  idthough  they  contain  the  official  account  of  aft 
the  clock  plans. 

Another  amusing  diversion  which  he  has  employed  is 
that  wherein  he  connects  my  name  with  obstrocting  im- 
provement, and  his  own  with  advancing  it,  and  agafai 
brings  fon^ard  Mr.  Vulliamy's  nlan  for  me  to  defend  in 
other  partictilars  besides  that  of  durability,  calling  atten- 
tion amongst  other  things  to  the  fact  of  the  hours  being 
struck  ft-om  the  second  hand  instead  of  the  first,  but 
omitting  to  mention  that  his  own  plan  has  the  same 
fault  of  striking^  inm  the  seeeiid  wheel  in  the  ouartere 
that  Mr.  Vulliamy's  had  in  the  hours,  and  that  the 
quarters  wiU  have  coaslderahly  the  most  work  to  do. 

Onoe  for  all  let  me  state  that  whatever  merit  or  ftolt 
Mr.  Vulliamy's  plan  possesBMs,  I  cannot  accept  either  the 
credit  or  blune,  because  I  have  never  had  anything  to 
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do  with  the  design,  and  in  order  to  show  which  side  the 
charge  of  obstructing  improvement  really  belongs  to,  I 
need  only  observe  that  in  none  of  the  instances  in  which 
my  own  improvements  in  horology  have  been  sabmitted 
to  the  many  government  trials  tiiey  have  successfully 
undergone,  have  I  thought  it  necessary  to  constitute 
myself  the  judge  to  decide  on  their  merits,  whilst  on 
the  other  lumd,  this  is  the  course  wUch  Mr.  Denison  has 
systematically  adopted,  first  durinff  the  Exhibition  of 
1851,  when  he  got  himself  elected  (£airman  of  the  jury, 
and  awarded  the  principal  medal  to  his  own  design ;' 
secondly,  in  getting  himself  appointed  the  joint  referee  for 
his  design  of  the  Westminster  dock,  and  afterwards 
setting  audde  the  other  referee,  by  conducting  the  busi- 
ness in  a  manner  which  caused  the  Astronomer  Boyal  to 
decline  acting  with  him  any  longer,  and  lastly,  in  getting 
himself  appointed  referee  to  decide  on  the  merits  of  his 
bell,  and  in  this  last  instance  he  has  already  shown  the 
use  he  intends  to  make  of  his  appointment,  by  instituting 
as  a  fair  test  that  same  dapper  trial  of  the  bell  in  which 
he  employed  eight  or  nine  men  to  exert  at  least  twelve 
times  more  force  than  the  dock  is  equal  to. 

My  reply  to  the  points  he  has  numbered  1,  2,  3, 4,  and 
o,  is  this,  that  in  refeiring  to  the  table  of  beUs  and  ham- 
mers in  my  last  letter  I  distinctly  stated  it  was  by  the 
late  Mr.  Dent,  and  gave  ample  directions  for  finding  it 
with  all  its  detaUs ;  there  is,  conseauentlj%  no  foundation 
for  Mr.  Denison  to  charge  me  wim  attributing  some  of 
the  figures  it  contains  to  him,  and  concealing  other  por- 
tions from  the  public.  I  was  aware  that  the  bell  for 
which  Mr.  Dent  intended  the  hammer  of  1201bs.  was 
only  half  the  size  of  the  present  one,  but  in  addition  to 
the  fact  of  the  Oxford  bell  being  strudc  by  less  than  half 
the  force,  I  had  also  to  keep  in  mind  that  when  Mr.  Dent 
allowed  this  jproportion  of  force,  he  expected  to  have  had 
to  use  one  of  our  degenerate  modem  hells,  because  the 
Timu  had  not  then  announced  Mr.  E.  B.  Denison,  Q.C., 
to  the  world  as  a  distinguished  lawyer,  specially  raised 
up  by  Providence  to  restore  the  art  of  bell  founding,  and 
discover  improvements  in  turret  docks;  but  if  Mr. 
Denison  is  content  to  have  the  Westminster  bell  tested 
by  a  standard  no  higher  than  that  of  our  modem  bells, 
after  all  he  has  had  to  say  against  them,  and  the  expec- 
tations he  has  raised,  there  would  be  no  objection,  so  far 
as  the  bell  alone  is  concerned,  to  allow  him  an  equal  pro- 
portion of  force,  but  his  lowest  demand  at  present  is  for 
eight  times  the  proportion  required  by  the  Oxford  bdl, 
instead  of  onlv  twice,  and  I  have  already  remarked  that 
the  dock  would  be  quickly  worn  out  by  even  twice  the 
force,  and  that  1201bs.  for  the  hammer,  and  6  inches 
for  its  fall,  is  the  greatest  quantity  of  work  which  a  dock 
of  this  size  and  material  should  be  allowed  to  do. 

There  appears  to  be  some  difference  of  opinion  between 
us  as  to  whether  certain  qualities  in  bells  should  be  con- 
sidered good  or  bad ;  for  instance,  1  have  had  the  notion 
that  the  best  bell  would  be  that  which  should  produce 
the  finest  quality  of  tone,  and  the  greatest  volume  of 
sound  with  the  least  blow  of  the  lightest  weight  of  bell. 
Mr.  Denison  states  the  opposite  view,  and  forthwith 
condemns  the  Oxford  bell  as  the  worst  lar^  bell  in 
England,  on  account  of  its  only  requiring  a  light  blow, 
thus  making  the  quality  which  I  had  regarded  as  its 
greatest  merit  its  worst  fault. 

I  stated  in  my  last  that  Mr.  Denison  had  so  managed 
matters,  that  uie  government  would  have  to  pay  as 
much  for  the  cast  iron  dock  as  though  it  had  been  made 
of  gun  metal,  and  I  perceive  that  he  has  now  added  a 
few  words  which  pervert  the  sentence.  Mjr  reason  for  the 
statement  was  not  on  aoooimt  of  any  estimate  from  Mr. 
Vulliamy,  as  Mr.  Denison  makes  it  appear,  but  because 
Mr.  Dent  had  actually  agreed  to  constract  the  dock 
with  gun  metal  wheels  throughout  for  the  sum  of 
£1,600,  until  Mr.  Denieon  arose  and  got  the  original 
estimate  set  aside,  the  material  altered  from  gun  metal 
to  cast  iron,  and  the  contract  increased  to  £1 ,900.  All 
this  appears  so  clearly  in  the  parliamentary  returns,  that 


I  did  not  consider  it  necessary  to  add  any  explanation  a  I 
the  time. 

I  cannot  dose  this  letter  without  adverting  to  a 
pamphlet  just  published  by  Nichols  and  Son,  Parhament- 
street,  which  shows  that  Mr.  W.  L.  Baker,  C.E.,  of 
Glasgow,  having  conceived  the  idea  of  gradually  turn- 
ing bells  in  the  stocks,  to  present  a  fresh  position  to  the 
dapper  and  hammer,  and  patented  several  methods  of 
carrying  out  the  principle,  offered  the  plan  to  Mr.  Deni- 
son for  adoption  in  the  Westminster  bell,  and  received 
from  him  a  refusal ;  but  this  refusal  appears  to  have 
been  given  with  a  view  to  pirate  the  inventor's  ideas, 
and  deprive  him  of  any  advantage  to  be  derived  there- 
from, for  Mr.  Denison  has  not  only  adopted  the  principle 
in  the  Westminster  bell,  without  the  knowledge  of  Mr. 
Baker,  but  claimed  it  as  his  own,  and  the  injustice  of  the 
whole  proceeding  is  not  diminished  by  the  fact  of  its 
being  the  only  new  and  good  principle  which  the  bdl 
contains.— lam,  &c.,  E.  T.  LOSEBY. 

London,  JsnuMy  21, 1867. 


TONNAGE  AND  SHIPPING  REGISTRATION. 
The  following  remarks  upon   this   subject,   having 
reference  to  a  letter  from  Mr.  Charles  Atherton  whlc^ 
was  lately  publiflhed  in  the  Journal,  have  been  received 
f^mihe  editor  of  the  Meehama*  Maganm: — 

We  preface  the  remarks  we  shall  offer  on  the  above 
letter  by  the  announcement  that  we  must  here  dose  the 
controversy  that  has  arisen  on  Shipping  Registration 
between  Mr.  Atherton  and  oursdxes.  Our  pages  have 
been  open  to  this  gentleman  to  the  very  utmost  extent 
that  justice  or  courtesy  can  demand.  The  question  has 
been  well  ventilated,  and  we  know  no  usefm  object  that 
can  be  gained  by  pursuing  further  a  discusdou  which 
must  have  become  wearying  to  our  readers. 

With  respect  to  the  letter  itself,  we  must  observe,  that 
every  defidenoy  is  not  necessarilv  a  defect;  and,  although 
it  may  be  desirable  that  some  deficiences  should  be  sup- 
plied, it  may  well  be  that  this  cannot  be  effected  without 
the  admission  of  concomitant  evils  whidi  would  more 
than  compensate  for  the  advantages  gained.  We  there- 
fore repeat,  although  for  sdentific  purposes  certain  data 
would  be  very  dedrable,  it  has  not  yet  been  established 
thatitwouldbe  advisable  tosupplythosedata  by  the  agency 
of  legislative  enactment.  We  have  on  a  former  occasion 
defined  the  point  at  which  the  interference  of  Govern- 
ment in  commercial  af&irs  shooLd  cease.  It  is  the  duty  of 
govemment  to  take  care  that  no  injustice  should  be  done 
to  the  public  by  the  immunities  of  any  particular  class, 
and  that  the  inddence  of  tolls  and  dues  peculiar  to  a 
particular  class  should  be  as  fair  as  possible ;  but  it  is 
not  the  duty  of  govemment  to  hamper  the  freedom  of 
trade  by  the  exercise  of  unnecessary  and  vexatious  con- 
trol, under  the  pretence  of  piotecting  the  unwary  from 
the  machinations  of  the  crafty,  or  any  other  pretence 
whatever.  Interference  of  this  kind  may  be  wdl  enough 
calculated  fpr  the  meridian  of  St.  Petersburg,  Vienna, 
or  Naples;  but  in  the  meridian  of  London,  where  the 
advantages  to  commerce  of  pUdng  private  entemrise 
under  as  few  diecks  as  the  welfare  of  the  whole  body 
politic  will  admit,  have  been  so  long  and  so  beneficially 
experienced,  we  do  not  anticipate  mudi  favour  for  the 
proposal  to  extend  the  mantle  of  spedal  protection  over 
individuid  members  of  a  dass  by  direct  interference, 
unless  a  very  dear  case  has  been  made  out  of  its  necessity 
or  its  justice.  Has  Mr.  Atherton  made  out  such  a  case? 
Has  he  shown  that  the  Mercantile  Shipping  Act  of 
1854  is  fairly  chaiveable  with  the  abuses  with  whidi  he 
has  charged  it?    We  believe  not. 

Mr.  Atherton  excuses  himsdf  for  not  having  before 
accepted  our  challenge  in  support  of  the  sufficiency  of 
the  present  law  for  certain  purposes  bv  the  oracular 
dictum,  that  '*  there  ought  to  be  no  challenge  of  inten- 
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tlons."  There  is  a  Bento  in  which  this  is  right  enough. 
When  an  individual  takes  a  certain  nart,  or  espouses  a 
certain  cause,  we  admit  "that  a  challenge  of  his  inten- 
tions "  in  so  doing  is  generally  very  much  to  he  depre- 
cated, and  is  often  resiled  to  for  want  of  more  co^|ent 
arguments.  But  surely  the  Inquiry  into  the  intentions 
of  a  law  does  not  come  under  this  head.  The  Judges  of 
the  superior  Courts  are  employed  every  day  in  inquiring 
into  the  intentions  of  the  legislature  in  passing  various 
enactments,  in  order  to  fix  the  sense  of  those  parts  which 
may  be  obscure,  by  the  general  scope  and  tendency  of 
the  whole.  We  cannot  conceive  that  any  person  can 
have  an  adequate  idea  of  the  meaning  of  any  law,  until 
he  has  clearly  set  before  his  mind's  eye  the  intention 
with  which  it  was  proposed  and  passed.  On  the  contrary, 
it  seems  to  us  that  the  first  questions  which  a  man  should 
ask  himself  with  regard  to  a  law  are,  what  objects  was  it 
intended  to  secure,  and  are  its  several  enactments  efficient 
for  this  end  ?  Then  he  will  be  in  a  situation  to  ask. 
Arc  there  other  and  different  objects  which  it  ought  to 
have  been  the  intention  of  the  Legislature  to  secure,  and 
if  so,  were  these  omitted  advisedly  or  inadvertently? 
These  points  must  be  settled  before  the  inquirer  can 
reasonaoly  determine  whether  these  other  objects  can  be 
fitly  obtained  by  legislative  enactment ;  and,  if  so, 
whether,  to  secure  them,  it  will  be  necessary  to  alter  the 
existing  law,  or  merely  to  add  to  it.  The  knowledge  of 
the  intention  of  a  law,  then,  is  Asinequd  non  to  the  right 
appreciation  of  it. 

We  repeat,  therefore,  with  no  invidious  "chal- 
lenpng  of  intentions,"  that  the  one  object  which  the 
registration  clauses  were  meant  to  secure  was,  the  inqiar- 
tial  and  fair  incidence  of  tolls  on  all  merchant  ships. 
This  object,  we  assert,  the  law  attains  as  far  as  can 
reasonably  be  expected,  and  this  Mr.  Atherton  denies. 
In  support  of  his  case,  he  advances  tluree  several  deduc* 
tions  which,  he  asserts,  the  "admitted  deficiencies"  of 
the  law  establish.  These  are~«l.  That  a  vessel  of  100 
registered  tons  may  be  so  constructed  as  to  carry 
1,000  tons  weight  of  cargo.  2.  That  a  vessel  of  1,000 
registered  tons  may  be  so  constructed  as  not  to  be  able  to 
carry  more  than  500  tons  weight  of  cargo.  8.  (which 
seems  a  little  inconsistent  with  the  two  former  allega- 
tions) that  as  "  every  ship,  without  exemption j  measured 
and  registered  under  the  present  law,  can  carry  250  tons 
weight  for  every  100  tons  register,  unwary  persons  may 
be  called  on  to  pay  5s.  per  ton  on  the  score  of  liffht  dues, 
dsc. ,  on  the  goods  they  ship,  whereas  the  equitalue  diarge 
should  be  no  more  than  2s.  per  ton." 

The  first  thing  that  strikes  us  in  these  allegp^tions  is, 
^lat  they  all  three  deal  with  merelv  hypothetical  cases. 
Mr.  Atherton  does  not  vulture  to  tell  us  that  sudi  ships 
as  he  instances  ever  have  been  built,  or  are  ever  likely  to 
be  buiit ;  in  fact,  his  third  assertion  quite  disposes  of  the 
question  of  fact.  It  is  very  possible  that  in  these  oracular 
eases  he  may  have  in  view  another  choice  examine  of 
'*  JUdueUo  ad  Tub."  If  so,  we  wish  him  joy  of  it^much 
good  may  it  do  him !  We  assert,  on  the  contrary,  that  so 
long  as  ships  are  intended  to  conform  to  the  ordinaiy 
conditions  of  ^ips-— to  float  iqx>n  the  sea  without  top- 
pling over  the  moment  they  reach  their  natural  element 
^-to  encounter  storms^-to  fetch  and  cany  a  reasonaUe 
amount  of  cargo  in  a  reasonable  time—there  must  be  a 
proportion  between  the  portion  of  the  ship  out  of  the 
water  and  that  immersed,  varying  within  tolerably 
narrow  limits.  There  cannot  be  an  undue  amount  of 
top-hamper  without  destroying  its  commercial  value;! 
and  it  is,  therefore,  only  reasonable  to  expect  that  ships 
will  go  on  being  built  capable  of  cairying,  on  the  average 
250  t^ns  weight  for  every  100  tons  register,  rather  than 
1,000*  tons,  or  aoiky  50  tons.    Practical  men  will  smile; 

I        . 

•  Our  readers  wiU  perorire  that  we  refute  Mr.  Atherton  hy 
the  aid  of  his  own  figures.  There  is,  howeter,  a  nKmttrous  iai* 
lacy  snd  confiirion  of  tcnns  munittt  threngli  his  whole  aigs- 
ment,  whidi  ought  to  bo  exposed.    A  vssselef  100  tons  MgisCcr 


at  the  idea  of  being  asked  to  alter  the  law  to  meet  the 
case  of  tubs  or  arrows !  Mr.  Atherton  is  jo  9$ry  scieiaific 
that  he  caimot  acquit  a  law  of  irnustice  and  murder, 
tmless  it  makes  provision  for  vessels  which  all  laws  of 
science  and  all  deductious  of  esqwrienoe  would  condenui 
as  being  no  ships  at  all ;  which  no  ahipbuilder  would  be 
«o  crazy  as  to  construct,  and  no  shipowner  such  an  idiot 
as  to  buy!  Unfortunately  for  him,  Gk>vemmettt  aod 
I^rliammit  are  in  the  habit  of  looking  upon  questions  on 
^'hich  legislation  is  demanded  in  a  practical  light ;  sod 
so  long  as  the  shipping  interest  are  satisfied  with  fte 
"  reasonable  fairness"  of  the  present  law,  and  eo  long  u 
shipowners  and  shipbuilders  are  tt^ieed  to  bmld  "  t£fpi" 
—and  not  tubs  and  other  monstrositiee,  which  could  only 
result  in  disappointment  to  the  customer  and  a  bad  name 
and  consequent  ruin  to  the  builder — ^we  fear  they  will 
hardly  discover  in  the  cases  instanced  by  Mr.  AthertoD 
*'  public  abuses"  which  it  is  their  imperative  duty  to  put 
down. 

With  regard  to  Mr.  Atherton's  third  allegatioD,  that 
the  unwary  shipper  of  goods  mav  be  made  to  pay  3s. 
more  per  ton  than  he  ought  on  the  ]»lea  of  dues,  we  ciik 
hardly  think  he  is  in  earnest  in  urging  this  as  an  obiection 
to  the  law.  Of  course,  the  shipowner  must  take  ihe 
dues  into  his  calculation,  together  with  all  other  expemes 
in  determining  the  fteight  per  ton  which  he  must  charijo 
on  goods.  We  poor  simple  folk  have  been  in  the  habit 
of  thinking  that  the  price  of  freight  is  very  much  like 
other  prices-— that  of  com,  for  example— regulated  by 
the  demand  and  supply,  and  by  the  quality  of  the  article. 
We  had  imagined  m  our  ignorance  that,  in  the  City,  the 
price  per  ton  of  freight  was  as  well  known,  and  subject 
to  the  same  kind  of  conditions,  as  the  prices  of  wheats 
barley,  and  oats,  in  Mark-lane  t  We  were  not  aware 
that  when  a  merchant  applied  to  an  owner  to  ship  goodi, 

hastn  internal  oapadty  of  10,000  onbiefeot;  ibOttmtme^ 
0urement,at  the  usual  rate  of  40  enlriefeet  to  the  ion,  wili  ex- 
aetly  occupy  the  spaoe  of  10,000  cubic  feet.  Hence,  >fr» 
Atherton  tells  us  that  every  vessel  of  100  tons  register  wiU 
**  hoUF*  250  tons  measurement  of  goods ;  which,  no  donbt,  1^ 
filfing  up  eveiT  nook  and  comer  of  covered-in  space  it  oM  oe 
msde  to  do.  The  unwary  reader  would  be  apt  to  imagine  that 
Mr.  Atherton  meant  that  the  Teasel  could  be  put  to  aes,  aod  per- 
form its  ToyagM,  with  this  amount  of  goods  on  board ;  thattf, 
with  no  possible  place  to  houae  maater,  mate,  or  crew  I  He  oro^ 
looks,  too,  the  small  consideration  that  eveiy  veasel— ^ntp^ 
almost  aay  without  ezoeptloii->-woa]d  at  onee  aink  with  m*^ 
load  on  board.  Mr.  Atherton  has,  howevsr,  saved  himaelf  BJ 
uong  the  word  **  hold  "  instead  of  **  oairv,"  and  haa  thus  dooM. 
less  satisfied  the  argumentative  **  morality  "  of  the  case.  Tat 
whole  argument  in  his  third  olgection  is  based  on  the  faliacy 
that  every  ship  can  **  cany  **  2i  tons  measurement  for  evj^  ton 
register ;  and  our  readers  will  consequently  have  no  dimeaiv 
in  assigning  it  its  proper  value,  independently  of  our  lemirks 
in  the  text.  This  thndcase  is  made  to  contrast  with  the  two 
eases  on  which  his  first  objeetiouB  are  nused.  In  ftimeat,  tm 
he  ought  to  have  applied  to  them  the  aame  conditions.  ^^^^^ 
dothb?    Far  from  it;  bespeaks  of  the"  oanyiDg"power«t 

these,  while  he  speaks  of  the ''holding^  power  of  the  fonnja 
Vessels  of  100  and  1000  iwisteied  tons  wiU  hoU  ropaetivdf 
10,000  and  100,000  culue  feet ;  that  is,  at  the  usual  rate,  i^ 
and  2,500  tons  measurement  of  goods,  and  neither  more  nor 
less.  What  they  may  safely  cany,  ss  well  as  what  e^J^ 
*<  as  regards  the  ejoating  reahty,*'  may  cany  m  Pi^P^'^^  *?|,^ 
reguter,  is  a  very  different  qnestidn.  Mr.  Atherton,  ™^ 
intentionally  or  unintentionally,  auppicaacs  this  distmcOoP 
between  the  words  "cany"  and  »*  hold,'*  which,  as  we  hsfs  "» 
is  most  material  to  the  aignment,  and  whieh  the  ^^^ri 
veiy  likely  to  overlook— a  sad  slip  in  a  fleatlsmaa  who»  aitfv 
sease  is  so  sensitive  as  Mr.  Atherton's  ul  Ws  make  ^^^ 
ment  oq  the  extravagance  of  the  atatement  that  a  v*'*'**.™! 
ever  be  its  build,  whose  mtemal  measuied  q^see  (indndiqig* 
the  preieut  law  does,  all  covered-in  spaces  on  deck)  abJP'"^^ 
to  but  10,000  cuUc  feet,  can  carry  goods  which,  st  tk«^ 


cubic  feet  I    Mr.  Atherton  surdytag^^*>^<"'M^''*^ 
to  the  perusal  of  jMtMlMaf  awn.-  -Bp.  M.  M» 
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1m  wu  informed  thai  ihd  prkw  of  carriage  is  so  much, 
but  I  must  charge  3roti  so  miK^  additional  for  light  and 
other  dues !  Mr.  Atherton  may  be  in  possession  of  infor- 
mation on  this  point,  to  which  we  have  no  access,  and 
which  might  correct  our  ignorance.  If  so,  we  beseech 
him,  for  pity's  sake,  to  produee  it.  Do  not  let  us  go  on 
all  our  life  under  the  absurdly  ignorant  notion  that, 
whereas  the  fkinner  does  not  say  to  the  com-fhctor,  My 
wheat  is  GOs.  a  quarter,  but  then  I  pay  a  tithe-rent  charge 
of  BO  modi  an  acre,  on  150  acres,' I  must,  therefore, 
charge  you  8s.  a  quarter  beyond  the  professed  market 
price ;  so  neither  does  the  shipowner  charge  so  much  per 
ton  freight,  and  make  extra  diarges  for  specific  out- 
goings. It  really  would  be  a  charity  to  let  us  know  that 
ndk  vulgar  notions  as  demand  and  supply,  in  conjunction 
with  prime  cost  and  the  aggregate  outgoings,  are  not  the 
only  things  which  regulate  the  cost  of  carriage  of  goods 
on  shipboard. 

Further,  the  divisor  100  was  not,  as  Mr.  Atherton 
aeems  to  suppose,  adopted  arbitrarily,  but  to  fulfil 
a  condition  which  the  shipping  interest  considered 
a  MRS  gud  non  in  any  system  of  registration,  viz.,  to 
Hiake  the  total  amount  of  the  registered  tonnage  of 
Sritlsh  shipping  the  same,  at  the  time  of  passing  the 
Ael,  fay  the  new  as  by  the  old  measurement,  in  order 
that  British  shipping  might  not  be  placed  at  a  disad- 
-vantage,  compared  with  foreign  shipping,  with  regard  to 
dues.  It  seems  difficult  to  cavil  at' the  reasonableness  of 
this  limitation.  Something  equivalent  to  the  present 
ar«|^stered  tonnage,  that  is,  a  measurement  reduced  by  a 
autabie  divisor,  must  be  regist^ied  for  this  purpose,  under 
gsy  system;  even  should  that  system  embrace  the  re- 
pistration  of  capability  of  carrying  tons  weight.  If  the 
persons  shipping  goods,  "who  don't  know  better,"  are 
fOw  liable  to  be  imposed  upon,  we  do  not  see  how  the 
Illustration  of  capamlity  of  wei^t  would  help  them ; 
or,  if  they  are  so  ignorant  as  Mr.  Atherton  supposes,  it 
is  not  likely  that  they  should  know  on  which  of  the  x^ 
giatered  **  capabilities  "  dues  are  to  be  levied. 

Finally,  Mr.  Atherton  addresKs  himself  to  the 
morality  of  the  question ;  and  he  quotes  a  passage  ftxDm 
Dr.  WooUey's  letter  (for  which  we  are  no  furmer  re- 
flDonsible  than  as  having  given  it  a  rather  prominent 
place  in  one  of  our  recent  numbere)  to  the  effect  that, 
one  who  can  be  deluded  by  any  uncertainty  in  the  term 
••  tramage,'*  deserves  no  more  protection  ftom  P&rliamenl 
ttiaai  the  simpleton  in  any  other  trade,  who  chooses  *'  to 
buy  a  pig  in  a  poke  ;**  which  sentiments  he  tells  us  has 
been  rspeatedl  v  advanced  in  late  numbers  of  the  Mechanic^ 
Jfofsstne  ;  and  then,  in  a  triumphant  tone  of  indignation, 
he  says,  "Again,  I  ask,  was  the  propagation  of  such 
morality  as  this  anticipated  and  intended  by  the  fhmiers 
of  the  law  which  regulates  our  shipping  registration  ?  " 
We  are  not  aware  of  the  repeated  inculcation  of  this 
sentiment  in  our  later  pages,  nor  do  we  recollect  having 
•flSsred  any  remark  that  bears  any  resemblance  to  it 
since  our  first  series  of  articles  in  April.  What  we  then 
aaid  we  do  not  repudiate,  even  though  we  subject  our- 
oelves,  in  consequence,  to  the  withering  blight  of  Mr. 
Atherton's  indignation.  Mr.  Atherton  is  great,  as  we 
have  seen,  in  many  thing8--he  is  peat  in  figures— he  is 
^;reat  in  inutgination— -ha  is  gnat  m  soieDoe— he  is  great 
in  political  economy,  and  questions  of  supply  and  demand 
— but  what  he  is  greatest  in  is-Hnonlity.  His  moral 
aense  is  so  largely  developed,  that  a  poor  unfortunate 
mortal  who  unwittingly  excites  it,  finds  himself  over- 
whelmed with  withenng  sarcasm.  Our  readers  cannot 
have  foigotten  how,  in  Jan,  1866,  after  exposing  the  *•  de- 
fieisDcies  of  the  present  law,"  and  lading  to  its  charge  all 
the  horrors  we  have  frequently  mentioned,  his  moial 
sense  carried  him,  $ublinu  prnnA,  upon  that  furious  on- 
dttught  on  vested  interests— from  the  Archbishop  of 
Canterbuiy  and  the  Lord  Chancellor  down  to  the  farmer 
who  wotiZtf  have  protection,  and  the  shipping  interests 
that  W9uid  fi0e--*which  uHimatoly  reduced  him  to  the  un- 
pleasant necessity  of  offering  something  very  like  an 


apology  to  the  latter.  After  all  the  bitter  things  that  he 
has  said  of  the  law  of  1864,  we  must  not  be  very  much 
surprised  at  the  imputation  on  ourselves  of  inculcating 
bad  morality. 

Our  bad  morality  amounts  to  this — ^that  we  are  willing 
to  leave  the  transactions  between  merchants,  shij^wners, 
and  shipbuilders,  to  the  ordinary  conditions  which  regu- 
late other  branches  of  trade.  The  com  merchant  at 
Mark-lane  is  not  aided  by  a  government  officer  in  judg- 
ing of  the  quality  of  the  several  grains  he  finds  ex|X)fled 
there  for  sale— his  own  knowledge  of  his  business  and 
experience  are  the  guides  on  which  he  must  exclusively 
rely.  Nor  is  the  dealer  in  iron  protected  against  the 
ironmaster  by  having  the  assistance  of  a  government  offi- 
cial, or  government  rules  in  determining  the  quality  of 
the  samples  offered  to  his  notice.  So  of  other  trades. 
We  have  ventured  to  express  our  opinion  that  the  buyer 
does  not  stand  in  more  need  of  special  government  pro- 
tection against  the  seller  in  ihe  case  of  ships  than  in 
other  branches  of  business.  There  must  be  something  to 
be  learnt  in  every  trsde ;  and  if  Dr.  Woolley  means— as 
we  suppose  he  does — ^that  a  merchant  who  is  liable  to 
imposition  by  reason  of  his  being  misled  by  the  term 
'*  tonnage,"  has  not  capacity  enough  to  insure  him 
against  imposition,  however  much  government  may  pro- 
tect him,  we  think  he  is  not  far  from  the  mark.  Are 
British  mercAiants  generally  so  little  alive  to  their  own 
interests,  so  liable  to  be  deceived,  so  ignorant  of  their 
business,  that  they  cannot  be  trusted  to  run  alone  with* 
out  being  tied  ^  the  leading  strings  of  government, 
which  must  step  in  at  every  turn  to  keep  them  f^om 
going  astray  and  ruining  themselves?  Yet,  this  is  the 
head  and  front  of  our  offending  (against  morality.  Wo 
resign  ourselves  to  the  merchants  of  Great  Britain  to 
inflict  whatever  penalty  on  us  they  may  think  fit. 

Is  it  possible  that  in  these  three  allegations  lies  the 
gravamen  of  Mr.  Atherton's  diarge  against  the  Merchant 
Shimnng  Act ;  that  all  that  can  be  brought  against  it 
ooiMtsto  in  three  hypothetical  cases,  which  are  all  either 
oontrary  to  the  nature  of  things,  or  inconsistent  with  tho 
conditions  of  trade  ?  Can  it  be  on  these  grounds  that  he 
clamours  for  its  repeal?  In  that  case,  he  must  be  a 
sanguine  man  indeed  to  hope  for  success  in  his  present 
raid. 


♦ 

SILK  WORMS. 
Bib,— It  may  be  interesting  to  Mr.  Bashford  to  know, 
that  M.  and  Mdme.  Andr6  «Jean,  who  have  obtained  the 
gold  medal  from  the  French  "  Society  d'Encouragement," 
for  improvements  in  the  rearing  of  silkworms,  attribute 
their  success  entirely  to  a  strict  observance  of  the  follow- 
ing ndes : — 

1.  To  prevent  all  breeding  between  the  offspring  of  the 
same  mtrent  for  three,  four,  or  even  more  generations. 

2.  To  select  with  the  greatest  care  the  worms  intended 
for  breeding. 

3.  To  give,  if  possible,  still  greater  attention  to  the 
choice  of  the  male  (staUions),  as  the  influence  of  the 
male,  in  silkworms  at  least,  is  found  to  be  much  the  more 
powerftil. 

If  these  principles  are  observed,  the  race  chosen  is  of 
little  importance.  M.  and  Mdme.  Jean  commenced 
with  the  race  called  "Sina,"  and  raised  it  without  cross- 
ing  from  a  state  of  acknowledged  inferiority  to  a  pitch 
of  excellence  unequalled  in  France.  The  cocoons  are 
remarkable  for  size  and  regularity  of  fonn,  the  thread 
for  extraordinary  length,  fineness,  whiteness,  and  briU 
liancy. 

A  committee  appointed  by  the  Society,  took  ground 
in  the  neighbourhood  of  Pftris,  in  order  to  test  the  new 
m  ethod  themselves.    The  result  of  the  experiment ,  coo- 
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ducted  in  an  unfavourable  temperature,  and  under  favour- 
able circumstances,  was  the  following  report : — 

*'  La  nouvelle  methode  est  applicable,  sans  la  moindre 
perturbation,  et  sans  d^pense  particuli^re,  dans  toutes 
les  locality  ou  Tindustrie  s6ricole  se  pratique.  La 
possibility  d'am^liorer  les  races  de  vers  ^  soie  de  manibre 
a  changer  leur  constitution,  et  2t  la  rendre  susceptible 
de  r^sister  k  la  plupart  de  causes  morbides,  nous  parait 
^^ement  d^montt^." 

More  particulars  will  be  found  in  '*  Cosmos"  for  Jan. 
90,  1857,  from  which  the  above  particulars  are  ab- 
stracted.— 1  am,  &c., 

WILLIAM  BADFORD. 


» 

Bebkhahfsteao. — The  Committee  of  the  Mechanics* 
Institute,  in  presenting  the  eleventh  annual  report  of  its 
proceedings,  congratulate  the  members  upon  its  con- 
tinued prosperity.  While,  owing  to  removal  and  other 
causes,  a  decrease  will  be  found  in  the  number  of 
honorary  members,  there  has  been  a  steady  increase  in 
the  number  of  those  whose  benefit  is  chiefly  intended. 
The  present  number  of  members  is  20  honorary  and  127 
ordinary,  in  all  147 ;  being  a  decrease  of  8  in  the  number 
of  honorary,  and  an  increase  of  19  in  the  number  of 
ordinary ;  in  all  an  increase  of  11  over  that  of  last  year. 
A  large  accession  has  been  made  to  the  library,  the 
greater  portion  of  the  proceeds  of  the  fete  held  in  1855 
having  been  expended  in  the  purchase  of  books.  The 
number  of  volumes  thus  purchajsed  is  55.  The  excess  in 
the  number  of  volumes  over  that  stated  in  the  report  of 
last  year  is,  however,  to  be  attributed  chiefly  to  the 
liberality  of  W.  Ford,  Esq.,  who  genct'ously  contributed 
95  volumes.  The  library  contains  at  present  about  690 
volumes,  and  there  has  been  an  increased  demand  for 
books.  About  100  members  have  availed  themselves  of 
the  use  of  the  library,  and  the  average  issue  for  the  year 
has  been  ten  volumes  to  each  person.  Several  lectures 
were  given  during  the  season.  The  Committee  acknow- 
ledge their  obli^tions  to  the  Bev.  J.  R.  Crawford  for 
his  class  instructions  in  chemistry,  which  have  been  given 
weekly  during  the  season.  The  fSte  and  summer 
holiday  held  in  the  Castle  grounds  on  the  25th  of  June 
last  happily  proved  of  great  service  in  augmenting  the 
ftmds  of  the  Institute.  It  is  with  much  pleasure  that 
the  Committee  have  to  report  the  proceeds  of  it  to  be 
£40  9s.  l|d.  The  following  gentlemen  constitute  the 
officers  and  committee  for  the  ensuing  year: — Preaident, 
Bev.  James  Hutchinson;  Vke- President,  Bev.  J.  B. 
Crawford;  Treaturer^  Bev.  F.  B.  Harvey;  Secretary ^ 
Mr.  Charles  Pearson;  Librarian,  Mr.  Henry  Nash. 
OommiUee:  Mr.  Butterfield,  Bev.  J.  W.  Cobb,  Mr.  J. 
Osbora,  Bev.  W.  Hodge,  Mr.  Crew,  Mr,  Bead,  Mr.  Sear, 
Mr.  Healey,  Bey.  T.  Stanion,  Mr.  Eddy,  Mr.  W.  Nash, 
Mr.  Martin. 

Caklisle. — The  annual  soir^  of  the  members  and 
friends  of  the  Mechanics'  Institute  was  recently  held  in 
the  Lecture  Hall.  There  was  a  numerous  attendance. 
The  Mayor  (G.  Monnsey,  Esq.)  presided;  and  among 
other  gentlemen  present  were  B.  Elliot,  Esq.,  M.D.,  A. 
Davidson,  Esq.,  J.  C.  Ferguson,  Esq.,  Mr.  J.  A.  Cock- 
bum,  Mr.  Wilks,  Mr.  C.  P.  Hardy,  Mr.  Wills,  Mr. 
Thorpe,  Mr.  J.  Sewell,  Mr.  Macknight,  Dr.  Bae,  Mr.  T. 
James,  &c.  After  addresses  from  the  Mayor  and  Mr.  J. 
A.  Cockbum,  Mr.  C.  P.  Hardy  proceeded  to  ^ve  some 
account  of  the  present  state  of  the  Institution.  The 
libraiy,  which  was  the  main  feature  of  the  Institution, 
contained  nearly  4,000  volumes,  treating  upon  all  sub- 
jects. During  the  past  vear  these  4,000  volumes  had 
been  in  circulation  m  this  degree : — ^Books  on  history, 
hi<»raphy,  and  science,  5,916 ;  periodicals,  1.682,  poetry 
and  novels,  5,362.  It  was  therefore  very  gratifying  to 
find  that  in  the  more  solid  class  of  literature  the  laxgest 


number  of  books  by  600  had  been  in  circulation.  Alto- 
gether, there  had  been  12,960  volumes  of  books  in  cir- 
culation among  the  members  during  the  pBst  year. 
There  had  also  been  in  connection  with  the  Institution  a 
drawing  class,  a  phonetic  class,  a  French  dass,  and  a 
medicu  class  ;  and  the  band  had  just  been  resuscitated. 
The  Committee  had  assisted  the  chemical  dass  to  vor- 
chase  a  small  laboratory ;  and  the  aooounts  recdved  of 
the  progress  of  the  pupils  were  verv  favounlde.  The 
drawing  class  had  died  away,  probably  on  account  of  the 
establishment  of  the  School  of  Art.  The  InstitatioD 
possessed  another  advantage  which  was  only  participated 
in  by  another  in  the  town— and  that  was  its  connection 
with  the  Society  of  Arts.— Dr.  Elliot  then  addxessed  the 
meeting,  advocating  the  organization  of  systematic 
teaching,  and  was  foUowed  by  Mr.  Wilks,  who  said  this 
was  the  more  important,  since  the  establishment  of  the 
Society  of  Arts'  Examinations.  Dt.  Bae,  Mr.  T.  James, 
Mr.  John  Sewell,  Mr.  J.  C.  Ferguson,  and  other  gentle- 
men, then  addressed  the  company,  and  the  usual  votes  of 
thanks  were  passed.  The  meeting  was  concluded  with 
a  dance. 

Crosby  Hall  Eveniko  Classes. — Mr.  Thomas 
Brodribb  and  Mr.  Edward  Chaplin,  two  of  the  memben 
of  the  evening  classes,  have  be^  appointed  clerks  of  tiie 
third  class  in  the  Education  Depkrtment  of  the  Priv^ 
Council,  having  passed  the  ezammation  before  the  Civil 
Service  Commissioners,  mentioned  in  a  recent  number 
of  the  Journal.  This  is  the  second  occasion  upon  which 
the  Lord  President  has  placed  at  the  disposal  of  the 
Bev.  Charles  Mackenzie,  as  hon.  sec.,  the  {oivilegeof 
nominating  members  of  tiie  Institution  as  candidates  for 
clerkships.  Mr.  F.  B.  Beynolds  was  sncoesaftil  on  the 
former  occasion. 

BorsTON. — The  annual  general  meeting  of  the  mem- 
bers of  the  Institute  was  hdd  on  Monday  evening,  19th 
Januaiy,  F.  N.  Fordham,  Esq.,  in  the  chair.  The 
Secretaiy  read  the  rep(xi.  The  total  income  of  ihe  past 
vear  was  £99  9s.  Id. ;  the  total  expenditure  £94  Os.  7d., 
leaving  a  balance  of  £5  8s.  6d.  ui  the  hands  of  the 
treasurer.  There  were  11  life  members  (two  of 
whom,  the  Bight  Hon.  the  Earl  of  Hardwicke  and 
the  Bev.  L.  Vernon  Harcourt,  were  elected  during 
the  year  through  donations  of  £10  each);  7  honoraiy 
meinbera,  each  subscribing  annually  £1  or  upwards; 
190  ordtnaiy  members ;  of  these  57  belonged  to  the 
daas  of  mechanics,  domestic  servants,  and  youn^  per- 
sons under  eighteen.  Eleven  lectures  were  delivered 
during  the  year,  and  71  volumes  were  added  to  the  librair. 
The  Kev.  K.  Shaen  observed  that  no  mention  was  made 
of  any  classes ;  this  he  regretted,  and  he  hoped  that  an 
effort  would  be  made  to  form  some.  The  Secretaiy 
said  that  the  subject  of  class  instruction  had  not  escaped 
the  notice  of  the  committee,  and  he  trusted  that  next 
autumi)  a  systematic  attempt  would  be  made.  Other 
gentlemen  then  addressed  the  meeting,  and  the  following 
officers  for  the  year  1867  were  elected : — Preaidenti  the 
Bight  Hon.  the  Earl  of  Hardwicke;  Vun-PreaidaiU, 
Valentine  Beldam,  Es^,  John  O.  Fordham,  Esq.,  Bev. 
L.  Vernon  Harcourt,  John  Phillips,  Esq.  The  other 
officers  of  the  previous  year  were  reelected. 


PABLIAMENTABY  BEPOBTS. 

SESSIONAL  PRINTED  PAPEBS. 

Delivered  en  5ik  Februmrpt  1867. 
Par.  No. 

I.  Bill— Judgments,  Execntloii,  Ac  . 

Turnpike  Tnuto  (Ineame  and  Ezpendltnre)  —  AMnet  or 

Statementi. 
Slam— Treaty  of  fVlendfhip  and  Commeroe. 
Franee— Conirention  relatire  to  Conunnnleation  bj  Poft 
War  with  BuMia^ProCoool  rigged  at  Parf«,  Janoaiy  SUi,  lw«- 

Delivered  om  etk  Feitmarrt  18AY. 
Factorie«— Reporti  of  the  Inipectom  (half-year  enoiag  sin 
October,  1866).  ,   ^_  ,^ 

Poor  Relief  (Scotland)— 11th  Report  of  the  Board  of  BupO' 
Tiaion. 
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s. 

3. 


Boud  of  PuUie  Works  (IreUnd)— a4th  Report. 
Newftnudland  Flihoriet    CoBrmtlon. 
Bdchmi  (Poital  Amii|eiiieBtf).4)onTttitioiL 
•    «^^«  ^^U9eredomtkem  amditk Febrmvp^  l8Bt. 
1.  PaUle  Inoome  and  Expeiidltare  (Baluoe  SheetV-Aeooo&t. 
f .  Ftetorie*— Reuin. 
10.  Tonnage  of  Vaaeb—Retiniif. 

M.  Ooneml  Conualttee  of  Election*— Mr.  Speaker's  Warrant. 
BU1»— Ionian  Snlifeets*  ConuniMions. 
nu»— Nocfltdk  Island  (Eoelesiastlcal  GoTemmcnt). 
CWna  (ProeeedingB  of  Her  MfOett/s  Natal  Foroea  at  Caaten) 

Papers. 

Agrienltuial  Statistics  ( Iie]aiid>-Generml  AbrtiMU. 
Arieiiltaral  Statistics  (Scotland)— Report. 
QvMn's  UnJrersi^  In  Ireland— Report. 

Deii9eredomtkelfkkqrFehrmar^,lWt. 
«.  Metropolitan  Improrementa— Stotement. 

12.  Bast  India  ( GoTemxnent  of  OodeV— Copj  of  a  Letter. 
ft.  Bill— FMsini  Tolls. 

13.  Ecclesiastical  Commission  (Ireland)— Report  and  Aoooimt 
M.  Harboon,  Ac,  BQla-Report  of  the  Board  of  T»dc. 

90.  Nnnd  Estimates. 

Jl.  Post-ofllce  I>epartment  (Packet  SenrioeWEstimate. 
a.  Bills— Commons  Indosnre. 


43y. 


10. 
14. 
14. 


SUSIOH  18M. 

Fkaper  Children— Retain. 

JMhered  om  the  \2A  Febnurwt  IS'^?- 
Mr.  Jeans  Sadlier-Gopies  of  Wananta,  Ac. 
Ahstiactof  Annj  Estimates. 
^^-.Transportation  and  Penal  Serritnde. 
Bills— RojiJ  Marine  Forces. 

DeUfferei  o«  Mr  13M  AiriMfy,  ISfiT. 
^fratfoa  (North  American  ColonieB>-Coples  of  Deepntehea. 
FnUioInoome  and  Expenditure  Air  three  qnartera— Acconnt. 
Bill— Chief  ConstaUes. 
Pitch's  Island  (Remoral  of  Inhabitants  to  Norft>lk  Island) 


PATENT  LAW  AMENDMENT  ACT. 

iFPucATiom  fvm  FATRim  Ain>  pnononoir  Auoirn>. 

[From  Gaxette,  February  Utk,  1857.] 

Dmted  I9ik  VmenAer^  1864. 
373S.  Thomas  Hlndle,  Blackbnm,  Laneashii*— Improvements  in  the 
mannfactnre  of  textile  Ikbrics. 

J>aivH  Slsf  Ko9emberj  18B4. 
3754.  Carl  Heinrich  Julias  Wllhelm  MW^imtiUn  Liebmann,  Far- 
town,  Hoddenfleld— Improremeats  in  the  pniifleatlon  of 
water,  and  in  the  reparatf  on  of  materials  employed  therein. 
(A  communication.) 

DoiM  1IM  December,  18M. 
3932.  Joseph  Chatwin,  Binningham— An  expanding  oompensating 
slide  fir  sustaining  gas  and  other  lights,  also  applkable  fir 


6. 

•• 
11. 
U. 
18. 
SI. 
84. 


l>«HMrerfo»ljlrl4M<MMil6lAJUfwafy,185T. 
Cnctoms  Dnties— Return, 
Queen  Anne's  Bounty — Aooonnt. 
TnOc  with  ftanco— Return. 
Oxftnd  UniTcnitj— Copiat  of  Four  Oidlnancea. 
Constables    Rules  and  Regulatioas. 
Coun^  Ckmrta—Treasuij  Older. 
Lunaci7— Account. 
Aota  of  Pnrliament— Retan. 


37. 

9. 
IX 
18. 
IS. 
31. 


Dmiea  19tk  Deeembert  18M. 
3011.  John  Murdoch,  Dundee— An  improved  phips*  main*pump,  ap- 
plicable to  other  purposes  also. 

Dated  TQHk  Deeemier,  1804. 
3013.  Hemy  Mooriiouse,  Denton,  near  Manchester-^Lanjwwecunti 
in  self-acting  signals  fitr  railways. 

Ziaied  OJA  J<N»«afy,  1867. 
88.  John  Bagihaw  and  John  Paine  Manis,  Bdstead,  Sulblk— Im» 
proTed  medicinal  mixtntes,  adapted  for  curing  diseases  of 


93. 

314. 
910. 

318. 


^  James  Sadleir-Coplei  Of  Reports. 

™ila— Chatham  Lands,  Ac 

BUto-BoeleaiaBtioalCorpontt  one. 

Bma-Sale  of  Beer,  Ac 

BOla-^Churoh  Ratea  Abolition. 

*^g*2^J^tiet-To  be  proposed  by  tho  Chaacdlorof 

Qpentkms  in  tho  Gantca  Riveiw^^oRespoiidtiicc 


MEETINGS  FOB  THE  ENSUING  WEEK. 


Actaailet,7. 

London  Inst.,  7.    Mr.  J.  N.  Heaider,  •*  On  Vottaie  Elae- 

tarid^." 
ArehitMts,8. 
Geographical,  8|.    I.  Cnpt  B.  Osbon, "  On  the  Geogmphy 

of  the  Sea  of  Aior,  the  Putrid  Sea,  and  adjacent  coasts, 

with  remarks  on  their  commercial  ftature.**    n.  (Seneral 

Jochmus,  *•  Proposed  Canals  in  Asia  Minor,  between  the 

Lake  of  SabaivK  the  xirer  Sakaila,  and  the  Gulf  of  Nlco- 

media.**    III.  •<  Expedition  up  the  NUe,  under  M.  le 

Comte  d*Eseajnc  Lauturc** 
Tm.  Rcjnllnst.,^    Prot  Huxl^,  ••  On  the  Sense  of  Vision.** 

Clrn  Englndi^  8.  Mr.  T.  Dunn,  "  On  Chain.  Cable  and 

Thnber  Testing  Maohinec** 
Med.  and  Chirurg.,  8|. 
Zodogioal,  9. 
WiD.  London  Inst.,  3.    Mr.  E.  W.  Braylor,  «•  On  Minenkgy  and 

Cxystallognildiy.** 
BocMyof  Arts,8.    Mr.  Alexander  Redgrare  •«  On  the  Ite- 

toiy  or  half-time  System  of  Bduca^o,  and  its  genenl 

application." 
Geological,  8.    I.  Prof.  Owen,  *«  On  the  Dlchobnne  orinum 

tnm  the  Isle  of  Wight.**    II.  Prof;  Ansted,  "  On  the 

Copper-Teins  of  Tennessee,  n.8.** 
AiduBologlcal  Aflsoelatlon,  OA. 
TBoBS.BoyalInst.,3.    Prot  Tyndiul^  •«  On  Bound.** 
Royal  Society  Club,  0. 

London  Inst.,  7.    Dr.  R.  E.  Grant,  •*  On  the  Natunl  History 
of  Extinct  Anfanals.**  ' 

Antiquaries,  8. 
Royal,  8|. 
na.    Royal  Inst.,  8|.    Proi:  Fandey,  !*  On  the  Conserfutton  of 

Bat.    London' Instttation,  a.    Mr.  T.  A.  Malone,  "On  Experi- 
mental Physics,  chiefly  in  Relation  to  (Themlstty.** 
Bml  Insatntico,  a.    PnL  Phillips, «« On  the  Origin  and 

Progress  of  LUb  oa  the  Globe— Vertebrata.'* 
Medical,  7.    Annual  Election. 


334. 


Dmied  lOtk  rmwiirf.  1867. 

John  IVands  Porter,  11,  Pnrk  street,  Westminster— ImproT»- 
ments  in  the  maarufltftue  of  bricks  and  otiier  arttolas  of  elaj 
and  briokearth,  or  of  the  like  materials. 
Dmied  341k  Tmumvg,  1887. 

Pntriek  Henij  Sharks,  Lirerpool— Improrementa  in  the  eoa- 
struction  of  scale  beams  or  balances. 

Jemes  Harris,  Hanwell,  Middlesex— An  tanproTCd  method  of 
stopping  or  retarding  railway  carriages  and  trains,  locomotive 
and  statfcoary  engines  and  machinery,  together  with  certabi 
apparatus  whidi  may  be  employed  thenin. 

Charles  James  Wiggs,  33,  Chester  street,  Kennlngtcn— An  im- 
proved apparatus  for  feeding  or  suppl^big  steem  boilers  wUh 
water. 

Andrew  MeOnie,  Glasgow- Improvementa  in  the  ounslructton 
of  centrifugal  macmnes  or  '*  hydro-extiaetors'*  used  fiv  the 
manulhcture  of  sugar  and  other  puiposes,  and  in  the  arrange- 
ment of  appliances  to  give  motion  to  such  macMnea  BJ 
■team-power. 

William  Stttbbs,  Liverpool,  and  James  Bnrows,  Wlgan— Im- 
provements applioauie  to  water-oloseic 
DmUd  aoA  Jewsjary,  1807. 

John  Forteseue,  3a,  Charles  street,  MMdleaex  Hospital— Im- 
provements In  the  construetion  of  the  ftamaces  of  bakenT 
ovens  ibr  the  purpose  of  consuming  smoke,  which  improve 
mente  are  also  applicable  to  the  oonsnmptlon  of  smoke  hi 
other  ftamaces. 

Ritihard  Archibald  Broomen,  100,  Fleet-street— Improvemoiti 
in  the  preparation  of  woollen  hats,  bonnets,  and  bodies  ft» 
hats  and  bonneto.    (A  comawmication.) 

William  Henry  Brown,  Portsea— Improvements  in  coOns. 

Edward  HIghton,  Gloucester-road,  Regent*s-park— Improvo- 
ments  In  electric  teleginphs. 

DmUdmik  Jmmmp,  18B7. 

Thomas  Watson,  Bazenden,  near  Accrinston,  and  Thomii 
Singleton.  Over  Darwen — ^Improveoients  In  loc 


340. 

343. 

3U. 
340. 
348. 


354. 


308. 

360. 
381. 


WnUam  AUen  Turner,  1,  Claries-street,  Piccadilly— Improve- 
ments  in  the  manufiwture  of  starch. 

George  Torallnson  Bousfleld,  Sussex-place,  Loughborou^ 
road— Improvements  In  coating  Iron  or  other  metals  whh 
tin.    (A  «*^»Mi>Miiif.M5yn.) 

DtKted  38IA  ifleaiiiy.  1807. 

Colin  Hunter,  Bumside,  Antrim,  Ireland— Improvuments  in 
bleaching  or  cleansing  textile  flibrics  or  materials  and  mate- 
rials used  ftir  making  paper. 

Robert  Harlow,  Stoekport—Improvemenis  In  apparatus  to  be 
applied  to  steam  bouerc 

Joseph  Harris,  Bolton— Improvements  In  lighting  gas  ftir  illu- 
mination. 

Thomas  Cooke,  1,  New-street,  Portland-town— Improvements 
in  ventilators  ftir  omnibuses,  and  in  apparatus  for  actuating 
thesamc 

Rkhard  Archibald  Brocman,  164,  Fleet-4treei— An  improved 
protectlTe  matting  or  ihbric  flir  sheltering  phmts,  shrubs, 
end  other  vegetaUe  productions,  pits,  fiwnes,  and  other 
rimllar  structures,  together  with  machineiy  flv  manufiM* 
turing  the  same,  and  the  mode  of  supporting  It  when  in  use 
(A  communication^ 

Richard  Archibald  woman,  160,  Heet  street— An  improved 
method  of  elevating  water  and  other  liquids.  (A  communi- 
cation.) 

Tnillam  Grant,  6,  Newnham-street,  Edgeware-road— Improve- 
ments in  the  manuflicturc  of  hurdles  and  gates. 

Arthur  Clark,  83,  High-street,  Southampton— Jmprovement  in 
signal  lamps. 

Oeone  Edward  Deting,  Lockleys,  Herts— Improvementa  in 
Ughting  and  warming  trains  of  railwi^  cacriagec 

Dated  30M  TjwMJiif ,  1807. 
Charles  Edward  Symonds,  66,  Stones  End,  Southwark— Im- 
provements In  the  manuflwture  of  oxide  of  lead  and  its  salts. 
William  Heywood,  Manchester— Improvements  in  boUeie  tat 
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962.  Artbw  Malbu,  Blimfaigluaii — A.  new  or  huprorcd  method  of 

ememeithig  eailon  for  Auvltwe,  lanpit  ctendelieff,  oor- 
nicei,  and  oornlpeendB,  curtaln-tendfl,  and  evtain-pins. 

963.  George  Sampeon  and  Joiepb  Sampaonf  (3onlon>«treet,  Bradfbrd, 

Yorkihire,  and  BUJah  Led«er,  LoAliowe,  near  Wakefield— 
iMjMiOffiemenU  In  aHMumtna  flbr  efltotUf  the  flildinf  or  rig - 
g^g  of  woren  fltbrtai. 

964.  Sanrael  Jaj  and  Oeoen  8nUh,  146,  Regent-etreet— An  fan- 

proved  hood  er  eoverlng  ftnr  the  hcnd,  cafnhln  of  hetaig  mod 
either  lepanl*  ftoM,  or  in  combination  with,  other  gannenta, 
anoh  aa  olonka,  naantlea,  enpei*  droning  gowna,  and  other 
entire  or  partial  oorering*  for  the  hmnan  bodj. 

965.  Charle*  De  Bni«j,  4ft,  Monlngtoa^road— The  rednetion  of  zinc 


967. 


9T0. 
972. 


Rodnriek  Mc  DonaM,  HaariHttg^Impwyfwenti  in  the 
manufacture  of  india-rubber  ovanhMa.  (A  oommiinication.) 

William  Weild,  Mancheiter  Improvenaenta  In  looms  for  weav- 
ing file  lhbii«,  part  of  which  improremanta  are  applicalile 
to  looms  fbr  weaTing  other  flUMriok 

Dated  dOtk  Jmrnmrp^  1667. 

PIme  Emeat  Lavand  de  lATigeriea  3^  Rne  4a  I'Sehiquier, 
Paris— Certain  Improranenti  in  tlie  mannflwtnre  otcaax- 
fbrters,  scarlb,  and  other  like  eoToringi  fbr  the  neck. 

Vnaea  Farrac,  Boxj,  Tawfashlrp  Iwpmyemeina  in  anparatoa 
ftr  MgnlntIng  the  pressure  and  flow  of  gna. 

John  Talbot  Pitman,  67,  Graoechnreh-street— Anhnptovement 
of  the  better  emuliatiwi  of  the  iMtrnmental  music  scale. 
I A  eoennnnicawon.) 

JanMa  Thona,  Leanheth^Impi  efwninli  la  the  eowtruction 
and  mode  of  fixing  artifleial  teeth. 

Samuel  Montagu,  91,  CoenhUl    Imppevemnnts  in  packingcaaes. 

Jaaea  Rnssell  CThUinaU,  WestmiMter-^An  ioapteved  method 
of  burning  or  oonamnlng  smote. 

InpBOvenisit  in  the  me- 


974.  Chailes 


999. 


979. 


ElUs,  Ty  Mnwr,  Pontjpfldd,  Glanotcanahire— Cel^ 
tain  imprevenants  in  tlie  preparation  of  India  rubber  and 
bj  eomUning  therewith  other  materiala. 
Walfl^t,   NewcMtle,  Stafibrdshire—An  improred 
manuikcture  of  malt. 
ykedeiiek  WUinm  Campin,  166,  Strand— The  menuflwtura  of 
neertainlewtlie  ftbfic,  tanned bj the iuTentor  "tissu oonr- 
leie.**   t^eanmnnicatlon.) 
bane  HoUen,  St.  Denis,  near  raris-^Impravementaiawaahing 
and  dning  wool  and  other  fibres,  part  of  which  improre- 
BMuta  la  appUcahle  when  conaeeting  together  length*  of 
leather  fbr  other  purposes. 
Isaac  Holden,  St.  Denis,  near  Vnila^^nprOTements  in  oomb- 
liig  wool  and  eiher  fibres. 


«k 


ibing  woei  end  other  fibres. 

faaao Holde»,Bt. Denia, near  peria^Iimyev— wntatn caring 
wool  and  other  fibres. 

Hauj  Baaih,  Uttle  TIamptea  street,  iliniingbaBk--Ger«idn 
JB^reT— enii  in  winder  prlce^ticketa,  end  whioh  said  im- 
proToments  are  else  aptfieable  to  the  onMmenting  and 
piWng  the  wmppers  or  paper  bonoa  fbr  holdioff  teoj  and 
other  goods,  alBo  lA  the  mode  of  attaching  or  aofpeoding 
window  tickets. 

Thomas  Aflleck,  Ceylon,  eipiemut  rseiding  in  Manchester— Im« 
prorementa  In  amchinery  or  apperatus  urn  pulping  ceibe. 

James  Owen,  Werslej,  Lencashiie— Certain  impseromeots  in 
nis^hiniirj  er  eppniatea  Ibr  the  peerentioA  of  acddents  In 
ascending  and  descendlnc  iiialhi  of  mines,  which  naid  Im- 
pretementa  an  also  appUcahle  to  hciatlng  and  otlier  lifllng 


John  Allin  Williams,  Baydon,  WUte— Inprorementa  in  ma- 
chinery or  apparatna  Ibr  plonghing  or  tilling  land  by  steam 


983. 
384. 

985. 
386. 


987.  Richard  Appleby,  Newcastle«on-T>«e»  Ncvthombcrland— Im- 
piefenients  in.wasMng  ■i»«*M»«^ 

389.  Wullam  Hargreares,  BrsdAnd,  Yorkshire— Ivipronnnents  in 

mechinesy  flnr  preparing  and  oonMng  wool,  hair,  sitk«.eel- 
ton,  flax,  and  other  fibrona  snbatenoes. 

390.  Henry  WhitUes,  Vicar^s  Moss,  and  Robert  BchcAeld,  6,  Nut- 

tall^treeii  Rcehdale— Improvenenta  in  the  construction  of 
the  slide  mlvaa  of  steanaaegines,  and  in  the  modeof  working 
the  saHM,  toot  the  better  legulatlmi  of  the  vnonnm  In  the  cy- 
linders tlienoi;  ceoBcmlaing  ftiel,  and  ftnr  ensuring  salbty 
and  steadinesa  of  such  wacbiftpa  whiiat  in  action. 


Dmtti  11  If  Jamman  1857. 
Adolph  Uensel,  4,  Stafford>plMe,  Punlico— Making  compressed 


292.  John  M^o  Worndl,  Salford— An  improvement  i 
certain  dentiptions  of  ftutiau  called  **  cords**  and 


291.  William  Edward  Kewton,  69,  ChaaceijJane— InpronBkoUs 
in  the  manulbcture  of  buttons.    (A  oooununicadon.) 

in  naisWar 

thiak- 

sets.*' 

293.  Daniel  Cooper  and  Thomas  Wood  Healon,  Manchester,  uA 

Thomas  Lee  Lengihaw,  Salford— An  improved  appvatw 
applicable  to  the  purposes  of  TentUnUoa. 

294.  Daniel  Howarth,  Maaoiester— The  application  of  asubstaaBe, 

substances,  or  oompodtloo,  not  hitherto  used,  for  didngcr 
preparing  woollen  or  worsted  yams  or  warps  fbr  wearing. 

295.  Aftley  Paston  Price,  Maifate— Improrementa  in  theseparatiOB 

of  gold  ttoat  certain  aoriiSBroiis  ndztoras,  compounds,  sad 
products. 

296.  William  Dogr*  Swan-lane— Aa  improTement  in  ploughs. 

Dated  2nd  Februar^t  1866. 

297.  Willinn  Heniy  Holding  and  James  Robert  Casbay,  Cbathaift- 

Improvements  in  the  manuikcture  of  soap. 

298.  Cotton  Symonds,  Liverpool— Improrements  in  ships*  night 


299.  John  MIddleton,  Calais— Improvements  in  consuming  tlie 

smoke  of  ftamaces. 

300.  Richard  Robinson,  SeUbrd— Improvements  in  machiBtty  or 

apparatus  fbr  finishing  yams  or  threads. 

301.  Jein  Fran^ob  Dodebout,  39,  Rue  de  riSchiquier,  Plris-Cer- 

tain  improvements  in  looms  for  wearing. 

302.  Brook  Hodgson  and  John  Carter,  Halilkx- Improvements  in 

apparatus  fbr  introdndng  the  pile  vrires  used  Inweavtag 

Brussels  carpeta  and  other  piled  fhbttos. 
304.  Matthew  Andrew  Mulr  and  Janaes  McDwham,  Qtt^pm -Imr 

provements  in  moulding  or  sheptatfinetala. 
306.  Robert    Morrison,  Newoaotle»upoii-T>iie — Inprofveaiesle  hi 

steam  boilers. 


J,  1856. 

396.  ThMuaa  Ccwbura,  Mbnchester,  Joonthnn  Preston,  JendlrtiWi 
Lancashire,  and  Jeremiah  Shetleck,  Selfbrd— ImpiaiuneO 
in  apparatus  fbr  rwnlating  and  Indiceting  the  pressore  «f 
steam  and  other  finals. 

307.  Thomas  William  Rajner,  Saint  Geoige*o  Beat— ftnprmeaMati 

in  cocks  and  valvesw 

308.  James  Hunt,  theBrades,  Stailbrdshire— Certdn  InprovcflMiti 
in  shovels  and  spades  fbr  general  uae. 

Florentin  Garand,  Paris— Improvements  in  tianniitllng  AD- 
tlon  and  means  of  topping  it  immediately. 

William  Lund,  Fleet.«treet— bBprovenients  In  seevinges^ 
containing  bullion  and  other  valnablo  properly,  pvts  «f 
which  are  applicable  to  the  securing  of  balea  andtetttr 
packages. 


309. 
310. 


WEEKLY  LIST  OF  PATENTS  8SALSD. 


1906. 
1908. 
1914. 
1916. 
1919. 
2009. 

2013. 
2020. 
2049. 
2148. 
2167. 


2191. 
2230. 
2231. 
2386. 
2666. 


Pebrmarp  I3lik. 
Peter  Angustin  Godefiroy. 
Heniy  C^umbus  Hurxy. 
WIRtett  Heigieaves. 
David  Chalmers. 
Samuel  Lillqr. 
JeanBaptiste  Feamreanend 

LouisAlexander  L^raud. 
John  Brown. 
Charles  Goodyear. 
Janes  Picken, 
John  Henry  Johnson. 
George  Cranstoun  Trotter 

Cranatoun,  Geo.  Yopng, 

and  John  Lovell. 
Thomaa  Greenwood. 
Alfred  Vincent  Newton. 
William  Johnson. 
Geoige  Heppell. 
John  Heniy  JOhnson. 


2969. 


Ar^bald  Turner. 
WUIiasn  Mward  Neirtoa 

F«6nMiyl7«l. 


19381 
1961. 


2963. 
2089. 
2317. 
2646. 
2769. 
2841, 
2878. 

2919. 
3000, 


Meniv  Fciftp ' 

Jweph  Hacking  and  Wn- 

Bam  Wheeler. 
Beelamin   OTIeale  Sbrat. 

fbrd. 
Bd.  Archibald  Bcocnan. 
John  Fowler,  Junr. 
William  Johnson. 
James  Somerville.. 
Frederic  Ludewig. 
Edward  Jackson  Emmoai. 
Ebenexer  Daggett  Drsper 

and  George  Diaper. 
John  Robinson  8caii]ifi:> 
Joieph  Bower* 


Patbsis  oh  which  tmm 
Febrmar^  llf*. 
428.  Edward  Massey. 

Febmarif  12f*. 
3U.  John  Burt  Smith 
ward  Smith. 

Febnutrvl^tk. 
361.  Patrick  O'Connor. 

Febrmar^  141*. 
368.  John  Wren. 


Tbibo  Ybar'b  Stamp  Mm  has  bww  Paw. 
376.  John  Davie  Merries  Stir- 
ling. 
378.  Thomas  Fawoett.  junr. 

388.  Moses  Poole. 
393.  Edward  LoTseL 
424.  WUliam  Edward  Newton. 
429.  Samuel  Colt. 
462.  Edward  Hammond  Beatall. 
466.  Auguste  SdonardI«radoax 
BelUbrd. 


Bd. 
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Mender  and  Allender, 
Wm.  Gasooigne  Shaw, 
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FRIDAY,  FEBRUARY  21,  1867. 


SPECIAL  GENERAL  MEETING. 

Thd£8Dat,  Pbb.  19,  1857. 

A  Bpecinl  Greneral  Meeting  of  the  Society, 
dnly  convened  for  the  purpose  of  altering  certain 
of  ^e  £ye-lawB  of  the  Society,  and  making  new 
Bye-laws,  was  held  on  Thursday,  the  19th  inst., 
the  Rev.  Dr.  Booth,  P.R.S.,  Treasurer,  in  the 
chair,  when  it  was  unanimously  resolved  that  the 
following  additions  be  made  to  the  existing  Bye- 
laws,  viz. : — 

Union  op  Colonial  Scientific  and  Lit£baby 

Institutions. 

Any  iDBtitntion,  established  in  a  British  colony,  or  in 
the  British  poflsessions  in  India,  for  the  advancement  of 
Literature  and  Science,  or  for  the  encouragement  of  Arts, 
Manufactures,  and  Commeroe,  may  be  admitted  into 
Union. 

It  ahaU  be  the  duty  of  the  officers  of  the  Society  of  Arts 
to  correroond  with  the  secretaries  of  such  Ajssociated 
Colonial  Inatitutions,  on  matters  relating  to  their  recog- 
uifled  objects. 

The  productions  or  manufaLtures  of  a  colony,  trans- 
mitted by  a  Colonial  Associated  Institution,  shall  receive 
all  due  ]jublicity,  b^  means  of  the  Society's  Exhibitions, 
publications,  and  discussions. 

The  weekly  Journal  of  the  Society,  with  its  other 
publications,  ahall  be  duly  forwarded  to  every  Associated 
Colonial  Institution,  and  a  portion  of  the  columns  of  the 
Journal  shall  be  reserved  for  colonial  discussions  and 
correspondence. 

Whenever  any  member  of  an  Associated  Colonial  Insti- 
tution,  bearing  a  letter  of  introduction  from  its  Secre- 
tary, ahall  visit  London,  he  may  enjov  the  usual  privi- 
leges of  a  corresponding  member  of  the  Society  of  Arts 
during  his  stay,  and  may  have  his  letters  addressed  to 
him  at  the  Society's  House  in  the  Adelphi. 

The  Council  will  afford  their  advice  and  assistance  to 
any  Colonial  Associated  Institution  which  may  desire  to 
obtain  in  England  or  France  any  scientific  or  educational 
iqyparatus,  and  will  obtain  and  furnish  to  any  colonial 
associated  Institution  reports  on  any  produce  sent  over 
for  examination. 

A  Colonial  Associated  Institution  shall  have  the  pri- 
vilege of  purchasing  books  through  the  Society's  agency 
on  the  same  scale  of  reduction  as  is  now  granted  to 
Home  Associated  Institutions. 

The  system  of  examination  proposed  to  be  instituted 
by  the  Society  of  Arts  shall  be  extended  so  as  to  embrace 
candidates  who  shall  have  duly  attended  classes  at 
Colonial  Associated  Institutions,  and  certificates  of  merit 
shall  be  awarded  by  the  Society's  examiners  on  exami- 
nation papers  duly  authenticated  and  remitted  from  the 
Colonies. 

A  Colonial  Institution  may  be  admitted  into  Union  on 
the  same  terms  as  a  Home  Institution,  namely,  an  annual 
payment  of  two  guineas. 

Honorary  Local  Secretaries. 

To  multiply  the  centres  of  the  Society's  operations, 
and  to  direct  tlj^  energies  of  many  who  are  prepared 
aealously  to  aid  it,  the  Council  may  invite  gentlemen 
of  standing  and  of  influence  in  their  respective  neigh- 
bourhoods to  undertake  the  office  of  Honorary  Local 
Secretary  of  the  Society  of  Arts. 

The  Honorary  Local   Secretaries  shall  receive   the 


Society's  Journal  and  otlier  published  documents  ttcm 
time  to  time ;  and  the  fiicilities  of  an  office  for  receiving 
and  forwarding  letters,  books,  &c.,  shall  beaflbrdedthem 
at  the  Society's  House  in  the  Adeljphi. 

The  Honorary  Local  Secretaries  will  be  expected 
to  advise  the  Council  on  such  matters  as  may  be  sub- 
mitted to  them,  and  to  afford  generally  their  aid  in  pro- 
moting the  objects  of  the  Society. 

The  Honorary  Local  Secretaries  shall  go  out  of  office 
annually,  with  the  Council  and  Officei-s,  but  may  be  re- 
appointed after  the  annual  eleetion  of  the  Council  of  tike 
SoKuety.  Their  names  shall  be  published  with  those  of 
the  l^>esident,  the  Council,  the  Board  of  Examiners, 
the  Committees  of  Beference,  and  the  Officers  of  the 
Society. 

The  Board  or  Examiners. 

To  oarry  into  operation  the  system  of  Examinations 
established  by  the  Society,  a  Board  of  Examiners  shall 
be  elected  from  year  to  year,  in  manner  and  form  fol- 
lowing : — 

On  the  first  Wednesday  in  November,  in  each  year, 
the  Secretary  shall  summon  all  the  members  of  the  Board 
of  Examiners  to  a  meeting,  due  notice  thereof  having 
been  previously  given;  and  the  members  assembled, 
thi^e  being  a  quorum,  shall  proceed  to  nominate  the  per- 
sons whom  they  propose  to  be  members  of  the  Board  of 
Examiners  for  the  ensuing  year. 

The  Secretaiy  shall  cause  a  list  of  the  names,  thus  pro- 
posed, to  be  printed  and  sent  to  each  member  of  the 
Board  duly  summoned,  at  the  same  time,  to  attend  a 
meeting  of  the  Board  of  Examiners  on  the  second  Wed- 
nesday in  November.  The  Board  of  Examinera  shall 
then  proceed  to  select,  by  ballot,  the  persons  who  are  to 
constitute  the  Board  of  Examinen  for  the  ensuing  year. 
No  person  shall  be  so  seleoted  unless  he  shall  have  bad 
a  minority  of  the  votes  of  the  persons  then  present  and 
voting. 

The  Chairman  of  the  Board  of  Examiners  shall  certify 
under  his  hand  to  the  Council  the  names  of  the  persons 
so  selected  to  act  as  the  Board  of  Examiners  of  the 
Societ}^  of  Arts.  The  list  of  selected  names  being  sub- 
mitted to  the  Council  duly  summoned,  for  confirmation, 
it  shall  be  competent  fur  the  Council  to  erase  the  name 
or  names  of  any  of  the  proposed  Examiners  from  the 
list,  and  having  confirmed  the  remainder  and  appointed 
them  to  be  the  Board  of  Examiners  for  the  ensuing  year, 
to  require  them  to  proceed  to  nominate  other  fit  persons 
to  supply  the  vacancies  in  the  Board  of  Examiners. 

Whenever  a  ^•acancy  shall  from  time  to  time  occur  in 
the  Board  of  Examiners,  it  shall  be  competent  for  the 
Board  duly  summoned  to  proceed  to  nominate  in  the 
manner  before  described  a  person  to  fill  the  said  vacancy. 
And  on  his  selection  being  confirmed  by  the  Council,  he 
shall  be  admitted  a  member  of  ihe  Board. 

Should  the  Council  at  any  time,  on  the  representation 
of  the  Board  of  Examiners,  think  proper  to  increase  the 
number  of  Examiners,  the  election  shall  take  place  in 
the  manner  before  described. 

The  Board  of  Examiners  shall  elect  a  chairman  on  the 
third  Wednesday  in  November.  Etc  shall  be  elected  bv 
ballot.  The  chairman  of  the  Board  of  Examiners  shall 
€z  officio  be  entitled  to  be  present  at  all  meetings  of  the 
Council,  and  shall  be  duly  summoned  thereto. 

The  Board  of  Examinei-s  shall  not  vacate  office  with 
the  Council,  Officers,  and  Committees  annually  in  June, 
but  bliall  continue  to  hold  office  until  the  appointment  of 
the  succeeding  Board  in  November. 

It  was  also  resolved  unanimously,  that  the 
word  "  collector"*  be  struck  out  entirely  in  the 
existing  Bye-laws. 

*  Xh«  object  of  this  dtention  is  ahsply  to  subttitnte  the 
•hotter  title  of  *<Fioa]iciaI  Officer"  for  the  title  **  Financial 
Officer  and  Collector,'*  the  duties  of  the  officer  remaining  pre- 
citcly  the  same  at  httlierto. 
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THE  SOCIETY'S  EXAMINATIONS  AND 
GOMMEROIAL  SCHOOLS. 


•-^^——^  Coounereial  School,  Feb.  19, 185Y. 

Bib, — Several  of  my  boys  are  preparing  to  go 
up  to  yotir  examinations  in  June.  As  the  Society 
of  Arts  Ezaminations  are  to  take  place  in  tbe  be- 
ginning of  June,  wbicb  is  just  the  middle  of  our 
quarter,  I  am  wishful  to  know  whether  there 
would  be  any  objection  on  the  part  of  your  So- 
dety  to  a  young  man,  who  should  have  passed 
your  examination,  coming  back  for  the  residue  of 
his  quarter,  or  longer  if  he  felt  so  disposed.  I 
think  this  would  be  important,  as  it  would  afford 
a  youth  an  opportunity  to  try  again  and  work 
harder.    Hoping  you  will  excuse  this  trouble. 

I  am,  Sir,  yours,  &c., 

•        «        #        » 

The  SecretuT  of  tlio  Sodo^  of  Arte,  Adolphl,  London. 


(reply.) 

Sodoty  of  Art!  Adolpbl,  London,  Feb.  23, 1857. 

Sir, — I  am  directed  by  the  Council  of  thb  So- 
ciety to  state,  for  your  information,  in  reply  to 
your  communication  of  the  l^th  inst.,  that  the 
Society  of  Arts  did  not  institute  its  examinations 
to  ascertain  the  progress  that  schoolboys  were 
making,  but  to  test  the  final  result  of  a  School 
Education,  in  any  given  case  that  might  come  be- 
fore their  examiners.  The  Council  will,  there- 
fore, in  every  case,  rigidly  enforcethe  rule  "  That 
no  person  intending  to  return  to  school  shall  be 
eligible  for  examination."  The  examinations  are 
intended  to  test  the  acquirements  of  young  men 
when  entering  on  the  duties  and  undertaking  the 
responsibilities  of  life,  not  to  classify  schoolboys. 

I  am,  Sir,  yours,  Ac,, 
P.  LE  NEVE  POSTER,  Secretory, 


Head  Muter  of 


EXAMINATION  PRIZE  FUND. 

The  following  donation  has  been  received  since 
the  last  announcement :— - 

J.  Harvey  Lewis,  Esq.,  £10  10s. 


CONVERSAZIONE. 

The  first  Conversazione  of  the  present  Session 
was  held  on  Saturday  evening  last,  when  the 
attendance  was  unusually  large.  All  the  rooms 
were  thrown  open,  and  contained  a  fine  collection 
of  objects  of  interest. 

In  the  lower  rooms  were  arranged  numerous 
specimens  of  Art-manu£actures  in  enamel,  gem 
work,^  gold  and  silver  plate,  bronzes,  electro 
deposits,  stoined  glass,  fictile  wares,  topestry,  d^. 

The  following  were  the  principal  contributors, 
to  whom  the  thanks  of  the  Society  are  especially 
due : — 

Mb.  Joseph  Akgbll,  of  the  Strand. 

Large  ffroop,  in  silver,  of  Sir  Roger  de  Coverley  and  the 
Gipsies,  from  the  Sjfeetator,  An  original  design ;  modelled 
by  Henning.    Weighs  about  840  omioes. 


An  enamelled  tea  and  coffee  equipage,  compriaqg 
coffee  pot,  tea  pot,  cream  ewer,  and  sugar  barin,  alver 
gilt,  and  dispUying  in  contrast  the  bright  silver  in  line 
engraving,  ornamented  with  medallions  of  purple  uid 
green  enamel.  The  first  specimen  ever  mannfactund. 
(Mr.  Angell  claims  the  first  introduction  of  enamel  into 
articles  of  this  description.) 

A  chased  tea  and  coffee  equipage,  in  iVosted  silver,  re- 
lieved with  turquoise  enamel,  a  very  ddicate  and  elegant 
contrast. 

A  largpD  silver  chalice,  "  repouss^**  work,  twenty-foor 
inches  high,  richly  gilt  and  embellished  with  medaUioni 
in  enamel  of  the  sapphire,  emerald,  turquoise,  and 
amethyst  colour :  ori^nal  design. 

Silver  and  silver-gilt  tankards,  inlaid  with  enamel,  an 
elegant  specimen  of  silver-gilt  and  enamelled  sacramen- 
tal plate ;  also  equestrian  figures  in  silver  gilt. 
Messrs.  Ch^hbeblaim  and  Co.,  of  New  Bovd-strset. 

Figure—'*  Lady  Macbeth,"  porcelain,  in  imitation  of 
ivory  and  oxidised  silver. 

Vase  and  cover — "  Triumph  of  Galatea.*' 

Vase — ^Blue  Baffiiellesque,  richly  gilt. 

Vase— Painted,  **  The  Seasons,"  and  richly  gilt. 

Vase— Dark  blue,  with  gilt  snake  handles. 

Vase  and  cover — Dark  blue  and  gilt,  with  flowen. 

Vase  and  cover,  oval — Turquoise  with  painted  cupida 

Vase  and  cover,  oval — Turquoise  with  painted  ciqAdi, 
Sevres  shape. 

Harewood  bottles  and  covers — ^Dark  blue  and  gold, 
with  turqaoise  stones. 

Clodion  vases — Parian,  gilt. 

Candlesticks— Porcelain,  in  imitation  of  ivory  and  oxi" 
dised  silver. 

Limoges  enamelled  vase — Dark  blue. 

Limoges  enamelled  tazza  and  cover— Dark  blue. 

Limoges  enamelled  Patera — ^Dark  blue. 

Tea-cup  and  saucer,  egg-shell  ware— ^rian,  decorated 
with  grass  and  butterflies. 

Tea-cup  and  saucer,  Jenny  Lind  wai^e— Pierced  P*n»n» 
gilt,  and  decorated  with  ivy. 

Jenny  Lind  bottles  with  stoppers. 

Jenny  Lind  milk  jug. 

Triumphora — ^Various  patterns. 

Parian  ewers — ^gilt. 
-  Jenny  Lind  cups  and  saucers — Painted. 

Tazzas — Dark  olue,  painted  with  roses  and  gilt. 

Small  square  trays — o^vres  shape. 

Inkstand — Painted  with  flowers. 

Cabinet  cups  and  saucers— Various  patterns. 

Parian  figures — "  Rebecca  and  Ruth." 

Parian  group—*'  Boy  and  Gkuits.*' 

Parian  group — "  Boy  and  Dolphin." 

Large  and  small  garaen-pots  and  stands— Majoucs. 

Queen's  vase,  chocdate  ground — Majolica. 

Marine  vase,  blue,  &c.— ^iklajolica. 

Parian  flower  vases  with  glass  linings. 

Parian  jug — ^Blue  stan  and  gilt. 

Dessert  service — ^White  and  gold,  pierced. 

Dinner  plates — ^Blue  and  richly  gilt. 

A  fine  service  of  cut  glass. 

Messes.  W.  P.  Copeland,  op  New  BoNi>-flTiuff^  „ 

Groups  of  "  David  and  Goliath,"  "  Burns  »n^i"2^ 
"  Golden  Age,"  and  "  Rebecca  at  the  Well,"  in  st*""^ 
porcelain.  .  a«j 

Two  Vemlam  botties,  statuary  poroelaini  J^ 
with  heaths  and  gold  cord.  .. 

Two  vases,  statuarv  porcelain,  iewelled  and  ^^^g^g^ 
Large   and    small   two-handled    renaissance 
coloured  and  gilt. 
Coral  centrepiece. 

Six  dessert  plates,  China,  painted  and  gilt.        .  .» 
Armada  bottle,  China,  blue  ground,  jewelled^a  Kj  • 
Two-handled  Pompeian  vases,  China,  V^^  ^ 
flowers  and  gilt.  , .  artwot* 

Two  phdnndiaped  vases,  China,  painted  leith  flOw« 
and  gilt. 
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Cord-handle  bottle,  China,  blue  ground,  jewelled  and 

gat. 

Three  Victoria  covered  vases,  Rose  dn  Barry  grounds, 
painted. 
One  Victoria  covered  vase,  blue  gronnds,  flowers  and 

gilt. 

Two  Sutherland  vases,  pink  ground,  painted  with 
flowers  and  gQt. 

Tile,  China,  green  ground,  painted  and  gilt,  mounted 
in  gilt  frame. 

Messbs.  Danibll,  of  Bovd-stbeet. 

Vases  and  plateaux  in  Limoges  ware,  a  pair  of  vases 
and  ice-pails,  Bose-Dubarry ;  pierced  baskets,  Dresden 
ware ;  vases  with^cupids  and  scroll,  card  tray,  flower-pots 
in  Majolica,  ^c. 

Messes.  Elkinoton  and  Co.,  Bboeht-stbset. 

Flower-stand,  designed  by  Mr.  L.  Gruner,  a  oomuoo- 
pia,  terminated  with  ram's  head,  gilt,  and  relieved  by 
oxidised  sUver. 

Flower-stand,  gilt  and  oxidised,  designed  by  the  late 
Mens.  £.  Jeannest. 

Flower-stand,  open  work,  with  statuette  of  a  gardener 
in  centre,  designea  by  Jeannest. 

Large-size  ivy  vase,  for  flowers,  from  the  original  in 
the  Bo^al  Qallery  at  Naples. 

Flower  vase,  designed  by  Mr.  C.  Grant.  Subject  of 
the  reliefs  from  the  story  of  Galatea. 

Tazza,  with  group  of  boys  for  the  pillar,  designed  by 
Jeannest. 

Tripod  tazza,  the  feet  terminated  with  ram's  heads, 
the  tq)  being  from  a  reduction  of  the  diield  with  the 
Battle  of  the  Amazons. 

Tazza,  from  one  in  the  possession  of  J.  Auldjo,  Esq., 
F.B.S.    The  original  found  near  Calvi. 

Casket^-A  cradle  with  guardian  angel,  designed  by 
Jeannest. 

Casket,  enriched  with  reliefs  and  enamels,  by  Jeannest. 

Casket,  with  subjects  (in  chasing)  from  the  history  of 
Maximilian,  Emperor  of  Germany. 

Inkstand,  with  bas-reliefs,  **  The  Seasons,'*  designed 
by  G.  Stanton. 

Inkstand,  composed  from  a  foot-lamp  found  at  Hercu- 
laneum. 

Tankard,  in  oxidised  silver,  relieved  by  gQding,  from 
sn  ivory  one  in  the  possession  of  Henry  C.  G.  i^ford, 
Esq. 

Jug,  enriched  with  figures  of  cupids,  in  bold  relief, 
designed  by  Jeannest. 

Sideboard  dish,  designed  by  C.  Grant,  from  Homer's 
Hiad. 

Shield,  copied  for  the  schools  of  design,  from  the  ori- 
ginal in  the  Royal  Armoury  at  Windsor  Ca8tle,2which 
was  presented  by  Francis  I.  of  France  to  Henry  VIII. 
The  work  attributed  to  Cellini. 

Shield,  copied  from  one  in  the  Tower  of  London. 
Sttbiect— The  Conversion  of  St.  Paul.  ^ 

Helmet,  copied  from  one  in  the  Tower  of  Lofton. 

Medallion,  in  commemoration  of  the  achievements  of 
the  late  Duke  of  Wellington,  designed  by  Jeannest. 

The  Earl  of  Leicester  and  page,  attending  Queen 
Elizabeth,  being  a  reduced  copy  of  the  group  exhibited 
in  Hyde-park,  1861. 

Charles  I.  discovering  his  Standard  Bearer,  on  the 
field  at  Ed^e-hill. 

Queen  Henrietta  Maria,  meeting  Prince  Rupert  on  the 
^»y  to  Edge-hill.  The  above  three  groups  are  from 
portions  of  the  history  of  Warwickshire ;  and  the  ftill- 
?zod  groups  were  made  expressly  for  the  Warwick  races, 
for  which  several  other  pieces  have  been  produced  by  this 
unn,  from  models  by  Jeannest. 

P^ir  of  Candelabra,  with  figures  in  German  military 
<»«t«me,  by  Jeannest. 

The  foregoing  series  of  specimens  are  enriched  with 
^^xidised  silver  relieved  with  gold. 


Mb.  David  Falcke,  of  92,  New  BbND-sTBEET. 

Laige  antique  silver  salver.  Subject:  Esther  and 
Ahashuerus. 

Large  Italian  silver  tankard. 

Crystal  and  silver  gilt  tankard,  chased. 

Silver-gilt  ewer — ^Louis  XVI. 

Large  silver  and  paroel-gilt  tankard  (16th  centiuy), 
engraved  with  aims. 

Large  chalice  and  cover,  24  inches  high. 

Domestic  articles  in  silver,  formerly  used  as  drinking 
vessels :— Silver  gilt  ox,  silver  bear  with  a  ragged  sta^ 
silver  lion  and  peacock,  silver-gilt  huntsman,  silver 
gilt  horse,  silver  cock  (paroel-gilt),  silver-gilt  stag,  and 
silver-gilt  owl. 
'  Fine  carved  cocoa-nut  cup,  mounted  and  chased. 

Two  boxwood  figures,  mounted  in  silver-gilt ;  inscrip- 
tions round  the  top,  '*  Thomas  Weilant,  Jacob  Harm- 
sturffer,  Hans  Hofler.  Anno  Domini  1629,"  and  the 
initials  **  A.  L."  at  the  back  of  each  of  them. 

Boxwood  figure,  mounted  as  a  drinking  cup*  with 
numerous  badges  and  arms.    a.d.  1679. 

Silver  tankard,  engraved  with  figures.    16th  century. 

Early  Gothic  cup  and  cover,  of  great  beauty. 

Fine  old  Italian  salt-cellar,  foot  supported  by  monsters, 
dragons,  and  dolphins,  surmounted  by  a  figure  of  Neptune. 

Nautilus  shells  of  Italian  and  German  art. 

An  extraordinary  ivory  cup  and  cover,  by  Fran9ois 
Flamands,  "  Feast  of  Bacchus."  Originally  from  Colonel 
Sokes'  collection,  then  from  that  of  the  late  Colonel 
Sibthorpe. 

Two  fine  silver  salt-cellars.  (Period  of  the  Renais- 
sance). 

Gothic  wine  cup  on  three  feet,  engraved  all  over  with 
arabesque  and  maisks,  enamelled  in  various  colours. 

Chef,  very  rare  and  curious,  of  Byzantine  art,  studded 
with  gems.    Date  1800. 

Fine  copy  of  one  of  the  original  Portland  vases,  by 
Wedgwood,  in  good  preservation. 

A  collection  of  rare  eastern  arms,  consisting  of  guns, 
dirks,  shields,  swords,  and  pistols,  elaborately  chased  in 
silver,  and  ridily  inlaid  with  gold. 

Several  vases  in  Chinese  enamel,  bottles,  &c«  ^ 

Mr.  G.  Fbajiohi,  op  Mtddleton-steeet. 

Several  electro-deposits  from  original  shields  in  the 
Mus^  d'Artillerie,  at  Paris.  Subjects:  "  The  Head  of 
Pompey  brought  to  Caesar,"  "  The  Laocoon,  &c.,  &c. 

A  similar  specimep  from  the  Louvre.  Subject:  "  Siege 
of  Algiers,  by  Charles  V." 

Electro-deposit  of  small  target,  from  the  collection  of 
the  Coimt  de  Nieuwerkerke,  at  Paris. 

Electro-deposit  of  shield  in  the  same  collection.  Sub- 
ject :  "  Judith  with  the  Head  of  Holofemes,"  and  '*  De- 
capitation of  John  the  Baptist."  ^ 

Electro-deposit  of  leaden  plates  by  Briot,  from^D^l- 
borough-house.    Subjects :  "  The  Prodigal  Son,"  9^ 

Electro-depo&its  from  ancient  ivories  in  the  Brmsh 
Museum  and  the  Louvre.  ^ 

Electro-deposit  from  an  original  marble,  by  Jean  Goii- 
jon.    Subject :  "  Portrait  of  the  Sculptor's  Daughter."' 

Casts  in  fictile  ivory.  Subjects:  "The  Crucifixion 
and  the  Baptism  of  Christ,"  "  Christ  Crowned  with 
Thorns,"  &c. 

A  series  of  specimens  in  fictile  ivory,  with  copper 

bronzed  surfaces. 

Messes.  Hunt  and  Roskell. 
An  Etruscan  cup  and  cover,  an  Etruscan  wine  cooler, 
the  Portland  vase,  an  ice-pail  with  ruby  glass  lining, 
Mazeppa  group,  Peter  the  Great  (Ascot  cup),  a  Silenus 
tankard,  and  a  figure  of  Victory,  all  in  silver. 

Messes.  Jacxson  and  Gbahau,  of  Oxfoed-stbeet. 
A  specimen  of  old  tapestry.     Subject — ^Esther. 

Messes    Jennens  and  Bettridoe,  op  London  and 

BiBMINOHAM. 

A  very  beautiful  vase,  produced  by  a  patented  process 
called,  "gem  enamelling."     A  pair  of  similar  vases 
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designed  by  Gruner,  were  manufactured  for  H.R.H. 
Frinoe  Alb^« 

MsasBs.  Lambert  and  Rawlinos,  Coventrt-stbbet. 

Two  finely-chased  gilt  Tazze,  Italian  manufacture, 
«  Moses  striking  the  Bock,"  '*  Christ  and  the  Woman  of 
Samaria  at  Jacob's  Well." 

Fine  Cup  and  Cover  12  inches  high,  composed  of  Coins. 
Obverse, Portraits.  Legend,  "Christian  John, (George and 
Augustus."  Reverse,  "Frat:  et  duces,  Saxon:"  1594, 
min(  marked  HB.  Bottom  of  the  Cup,  a  Coin,  obverse 
a  savage.  Legend,  **  Deo  and  Patria,"  Anno  1619.  Be- 
verse,  "Anne  of  Brunswick  and  Lunneburg."  Legend, 
"  FnMlric :  Ulri  dux  Brunswic  et  Lunnebur."  Cover,  a 
Coin,  obverse  two  savages  holding  two  boughs.  Legend, 
"  Ut  frontibus  ita  frondibus  coninnctissimi."  Reverse, 
«  Aims  of  Brunswic  and  Lunneburg."  Legend,  "  D.  G. 
Bud :  Aug.  et  Anth :  Uk :  D.D.  Bret  Lu.  Date  1685," 
surmounted  by  a  figure  of  a  savage,  holding  a  bag  and 
ingot. 

Fine  gilyer>gilt  Hanap,  supported  by  a  figure  standing 
on  one  leg. 

Fine  ivory  Tankard,  (reputed)  by  Fiamingo,  "Boys 
assisting  at  a  Vintage." 

Magnificent  I  antique  alto-relievo  chased  silver-gilt 
Tankard,  18  inches  high  by  6  inches  diameter.  Subject : 
Bacchanalian  figures  dancing. 

Antique  German  Tankard,  Nymphs  and  Satyrs. 
This  fine  specimen  of  work  has  the  cover  and  foot  of 
filigree  work,  a  ducal  OMTonet  and  J.W.  reversed. 

Fine  Spanish  rilver-gilt  Chalice,  with  six  old  enamels 
endrded  with  gems. 

Fine  Mulbeiry  Ham^.  Antique  German  silver-gilt 
Tankard,  chased. 

Fine  Italian  silver-gilt  Chalice.  Subjects :  From  the 
Farables. 

Bichly  chased  silver-gilt  German  dish,  fruit  and  scroll 
border  and  figures  in  a  garden.  A  ditto  to  match,  "  A 
Supper  Party." 

Fme  German  rilver-gilt  Shield,  figures  in  Alto-re- 
lievo, from  ancient  mythology. 

Fine  "  Couteau  de  Chaase,"  Damascus  blade.  Handle, 
Stag's  head,  and  antlers  on  the  guard.  Two  figures,  in 
Andent  Hunting  Costume. 


Mb.  Paob,  of  Whitbohapel-boad. 
Specimens  of  pellucid  chromatic  embossed  glass. 

MsssBs.  Thoiias  Fbabos  and  Son,  of  Ludgate-hill. 

Bronze  statuette  of  Spartacus. 

Bronze  statuette  of  Andromeda. 

Two  vases,  with  covers,  after  the  antique. 

Vase  with  bas-reliefs  and  olive  handles. 

Etruscan  ewer. 

Renaissance  ewer. 

Vase  with  relief  after  Clodion. 

Grecian  Candelabrum. 

Candelabrum  (conventional  derign). 

Statuette  of  "  Pandora,"  after  Pradier's  original.  ^ 

In  Sevres  porcelain — Etruscan  ewer,  decorated ;  Etrus- 
can vase,  decorated ;  low  open  vase,  decorated. 

In  Parian — Mug,  with  open  work;  small  vase,  de- 
corated with  butterflies,  &c. ;  ewer,  with  flowers  in 
relief. 

A  series  of  vases  to  show  the  most  recent  style  of 
decoration. 

Triple  flower  stand — ^Bisque. 

Ewer— BiMjue. 

Partridge  in  relief— Bisque. 

Painting  on  China  after  Rubens. 

Group  in  Parian — "  The  Angel's  Mission." 

Moderator  lamps  with  figures  in  bronze. 

Messrs.  James  Powell  m»d  Sons  of  Whitefbiabs. 

Painted  and  stained  glass,  and  patent  emboseed  stained 
glass.  Also,  a  series  of  specimens  illustrative  of  the 
manufacture  of  artides  of  utility  inpUin,  cut,  engraved, 
moulded  and  coloured  glass.    The  glasses  after  Venetian 


patterns,  were  good  illustrations  of  the  capabilities  of  oar 
manufacturers  to  reproduce  this  class  of  works. 

Mb.  Sahubl  L.  Pbatt,  of  Bonb-stbebt. 

A  spedmen  of  Tapestry  of  the  16th  century. — ^Figures 
of  Saints  and  a  Bishop  under  canopies. 

Two  ovals  of  Italian  Tapestry,  of  the  period  of  Hemy 
8th. — "  David  slaying  Gdiah ;"  **  David  taking  the  qpear 
&c.,  from  the  tent  of  Saul." 

Five  pieces  of  the  period  of  Elizabeth,  representing  fhe 
•*  Parable  of  the  Prodigal  Son." 

Eight  pieces  of  Flemish  Tapestry,  dated  1725  :—**  The 
Adoration  of  theMagi ;'' "  The  Ascension ;"  *••  The  Assmnp- 
tion  of  the  Virgin;"  "The  Conversion  of  St.  Paul;" 
* '  Christ  Giving  the  Keys  to  St.  Peter ;"  "  Christ  allaying 
the  Tempest ;"  "  Peter  Walkingon  the  Sea." 

Two  spedmens  of  Gobelins  Tapestry — ^Flo^'ers  and 
Arabesques,  of  the  period  of  Louis  AVI. 

Several  laxge  pieces  of  tapestry  of  various  periods, 
which  entirdy  covered  the  walls  of  the  room. 


Messes.  Wathbbston  and  Bboodbn,  of  Henbuetta- 

btbeeT;  Covent-oabden, 
Exhibited  thdr  gold,  enamelled,  and  jewdled  vase, 
which  obtained  a  prize  medal  in  1851,  and  a  first-dasB 
medid  in  Pkris,  1855.  It  is  the  largest  piece  of  cold 
plate  ever  manufactured  in  this  country,  and  is  vuued 
at  2000  guineas. 

Copies  of  Etruscan,  Pompeian,  and  Roman  omamenti 
of  jewdlery,  the  originals  being  in  the  British  Museum, 
the  Louvre,  and  the  Marquis  Campana's  collection,  at 
Rome.  There  is  great  difficulty  in  attaining  periection 
in  this  class  of  work,  the  soldering  filigree  wire  u^  solid 
gold  mounts  being  a  fkr  more  delicate  operation  than 
when  altogether  filigree. 

Messbs.  Widdowson  and  Veale,  of  the  Stbasd. 
A  flagon  in  fh)sted  diver,  repoumS  work,  with  four 
compartments,  illustrating  the  Life  of  Christ. 

In  the  Buite  of  rooms  on  tlie  first-floor,  were 
exhibited  a  fine  collection  of  water-colonr  draw- 
ings, by  Tamer,  J.  D.  Harding,  Cattermole, 
Gorbould,  Stanfield,  Danby,  Warren,  De  Wint, 
Cox,  and  other  eminent  artists,  as  wcdl  as  photo* 
graphs,  of  tinnsnal  size,  by  Bisson/reret,  Baldus, 
and  other  distingmshed  French  photograpLen. 
On  the  tables  were  displayed  seyeral  sets  of 
philosophical  apparatus,  optical  instruments,  Ac 

The  Gbtstal  Palace  Company  lent  from  their  pic- 
ture gallexy : — 

Several  fine  water-colour  drawings,  and  a  series  of  the 
most  recent  and  finest  French  photographs  in  their  col- 
lection. 

From  the  Literary  Department,  the  foUowiqg  rare 
and  splendid  books : — 

The  King  of  Prussia's  Testament,  of  which  only  four 
copies  exist  in  England. 

The  Dresden  Gallery,  Vol.  I. 

Dickenson's  pictures  of  the  Exhibition  of  1851. 

Progress  of  the  Sydenham  Palace,  two  vols,  (photo- 
graphs). 

Illuminated  Books  of  the  Middle  Ages. 

Etchings,  by  John  Clerk,  of  Eldin. 

The  following  gentlemen  contributed  water- 
colour  drawings  : — 

H.  Burton,  Esq. ;  J.  D.  Harding,  Esq. ;  John  Hen* 
derson,  Esq. ;  J.  A.  Bose,  Esq. ;  Clarkson  Stanfield, 
Esq.,  B.A.;  Geox:ge  Stanfield,  Esq.;  Thomas  Thori^y'i 
Esq. 

Miss  S.  DuBANT  contributed  a  fine  bust  in  marble,  by 
herself,  of  Mn.  Beecher  Stowe. 

Mr.  W.  Essex  exhibited  three  enamels,  painted  by 
himself. 

Mr.  LouoB— Three  enamels,  painted  by  Mr.  W.  £■•«. 
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Hr.  B.  Watbbhoitsb  Hawkins — ^Models  of  the  restored 
animals  in  the  Crystal  Palace. 

Mr. .  Chibf  Justick  Texfls— 25  Indian  antiquitieB 
ttcaa  British  Honduias. 

Messrs.  Blakd  and  Loko  exhibited  stexeoeoopes  and 
stereoscopic  pictures. 

Messrs.  Elliott  and  Co.,  of  Charing-crosSi  exhibited 
a  set  of  philosophical  appmtus  for  educational  Dorpoees, 
as  apraroved  by  the  Committee  of  Council  for  fiaocation. 
Also  Professor  Willis's  aj^vatus  for  teaching  mechanics. 

Messrs.  Hobns  and  Thobntetwaite,  of  Newgate- 
street,  a  similar  set  of  apparatus. 

Messrs.  Knight  and  Co.,  of  Foster-lane,  some  im- 
proved stereosccmes. 

Mr.  Lapd,  of  Chancery-lane,  some  microscopes  and 
microscopic  objects. 

Mr.  M!ayall,  of  Be^t-street,  stereoscopes  and  speci- 
mens of  his  patent  artificial  ivory  photographs. 

Mr.  Williams,  of  Begent-street,  some  photographic 
portraits. 

The  only  hindrance  to  a  fnll  examination  of 
the  nxunerons  objects  collected  for  the  entertain* 
ment  of  the  company,  was  the  over-crowded 
state  of  the  rooms.  Several  applications  have 
been  made  by  members,  since  the  Oonversazione, 
for  an  opportunity  of  studying  the  collections,  but 
owing  to  the  necessity  of  re-arranging  the  room 
for  the  Society's  meetings,  it  has  been  impossi- 
ble to  comply  with  the  requests  made.  This  is, 
however,  much  regretted,  and  leads  the  Council 
to  hope  that  the  members  will  be  induced  to  join 
with  them  in  making  a  speedy  and  vigorous 
effort  to  obtisdn  for  the  Society  that  enlarged  ac- 
commodation which  its  constantly  increasing 
numbers  and  the  importance  of  its  objects  render 
so  imperatively  necessary. 


TWELFTH  ORDINARY  MEETING. 

Wednesday,  Feb.  25,  1867. 

The  Twelfth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 
nesday, the  25th  inst,  Colonel  Sykes,  F.R.S., 
Chairman  of  the  Council,  in  the  diidr. 

The  following  Candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 


Courtanld,  Samuel. 
Eyton,  Price  Ellis. 
Foster,  John  Porter. 
Key,  Eingsmill  Grove. 


Myers,  Oteorge. 
Stopford,  James  Sydney. 
Tagg,  William. 
Vigors,  Edward,  jun. 


Previous  to  the  reading  of  the  paper,  the  Se* 
cretary  called  the  attention  of  the  meeting  to 
three  samples  of  raw  sugar,  the  growth  of  the 
colony  of  Natal,  brought  before  the  Society  by 
Mr.  Thomas  Hilton,  who  describes  them  of 
*'  very  strong  quality,"  and  adds — 

"  The  average  cost  of  production  of  the  samples  shown 
19,  at  the  outside,  lis.  per  cwt.,  and  the  market  value 
of  sample  No.  1  is  40s.  per  cwt.,  in  hond  in  London,  or 
from  5ds.  to  54s.  per  cwt.,  duty  paid.  This  important 
difference  of  value,  coupled  with  the  decreasing  supply 
of  sugars  from  other  pkces  to  this  market,  has  induced 
me  to  bring  this  matter  before  the  Society.  At  the 
present  time  the  sugar  is  grown  only  upon  a  small  scale, 
but  I  can  refer  you  to  veiy  high  authOTity  for  the  fact, 
that  there  is  abundance  of  land  in  the  colony,  adapted 


for  the  growth  of  it,  that  can  be  bought  from  £1  per  acre. 
It  (mly  wants  capital  and  enterprise  to  make  Natal  a 
laige  sugar-growing  colony." 

The  Paper  read  was: — 

ON  THE  FACTORY  OR  HALF-TIME  SYSTEM  OF 
EDUCATION,  AND  ITS  GENERAL  APPLICA- 
TION. 

Bt  Alexahdeb  RsnoBAVK  (one  of  H.M.  Inspectors 

of  Factones). 

It  would  be  altogether  superfluous,  in  this  room,  and 
before  this  audience,  if  I  were  to  occupy  even  a  moment 
in  urging  the  necessity  of  the  extension  of  education. 
That  there  does  exist  a  want  of  education  among  the 
children  of  the  labouring  classes,  is  now  almost  univer- 
sally acknowledged ;  the  chief  point  of  discussion  is,  the 
means  whereby  this  want  should  be  supplied.  Among 
the  plans  which  have  been  proposed  for  ensuring  the 
education  of  the  diildren  of  the  labouring  classes,  the 
factory  or  half-time  system  holds  perhaps,  at  this  moment, 
the  most  prominent  place.  Many  of  those  who  do  not 
recommend  the  adoption  of  the  half-time  system  in  its 
integrity,  advocate  a  system  which  shall  make  attendance 
at  sSiool  indispensable, under  obligations, either  jpecuniazy 
or  mond.  Ithas  a^wared,  therefore,  that  an  mvestin- 
tion  of  the  only  compulsory  system  of  education  in  Ihis 
ooantry, — ^the  factory  or  half-time  system,  a  knowledge 
of  its  actual  condition  and  of  its  results,  would  be  most 
useful  at  the  present  moment,  and  I  proj^ose  to  submit  to 
the  consideration  of  the  members  of  tms  Society,  some 
of  whom  I  believe  advocate  an  extension  of  the  half- 
time  system,  and  all  of  wh<Hn  are  earnest  promoters  of 
education  in  aU  its  phases,  such  facts  as  I  have  been  able 
to  collect  in  the  execution  of  my  office,  showing  the 
working  of  the  half-time  system,  and,  having  done  that, 
to  offer  some  observations  upon  an  extension  of  a  com- 
pulsory system. 

In  examining  the  present  condition  of  the  half-time 
system  of  education,  it  vrill  be  necessary  to  inquire  into 
its  effects  upon  the  employment  of  juvenile  labour,  upon 
the  operations  of  trade,  its  results  as  a  system  for  the 
education  of  the  young,  the  educational  position  of  the 
half-time  scholar  compared  with  its  whole  day  con- 
temporary ;  and,  having  fkirly  investigated  these  points, 
to  inquire  whether  the  system  is,  at  the  present  moment, 
the  best  that  could  be  adopted. 

Prior  to  the  year  1833,  children  employed  in  the 
factories  received,  as  a  class,  no  instruction  whatever. 
There  was  no  limitation  of  the  age  at  which  they  might 
be  admitted  to  work,  there  was  no  restriction  upon  their 
hours  of  work.  Some  manufacturers  indeed  hsd,  prior 
to  that  date,  established  schools  and  required  the  attend- 
ance therein  of  the  children  employed  by  them ;  but, 
when  the  hours  of  work  of  children,  of  women,  and  of 
men,  were  alike  unrestricted  by  custom  as  by  law,  no 
great  educational  advantages  could  be  gained  even  in 
these  factories.  The  surprise  is,  rather  that  any  manu- 
facturer should,  in  the  days  of  unrestricted  labour,  have 
been  willing  to  face  the  comi>etition  of  the  trade,  volun- 
tarily to  surrender  his  position  of  equality,  by  placing 
any  restriction  which  might  influence  disadyantageously 
the  operations  of  his  factory,  even,  in  a  slifldit  degree. 
The  conduct  of  these  gentlemen  deserves  the  highest 
praise,  and  in  speaking  of  the  factory  system,  as  it  now 
exists,  we  must  not  foiget  that  these  were  the  pioneers 
to  dear  the  way  for  the  veiy  salutary  regulations  which, 
for  the  last  20  years,  have  conferred  many  and  great 
benefits  upon  the  factory  operatives. 

It  win  be  unnecessary  to  describe  more  of  the  provi- 
rions  of  the  factory  acts  than  as  bearing  upon  juvenile 
labour.  The  half-time  system  is  applicable  only  in 
establishments  wherein  steam,  water,  or  other  mechani- 
cal power,  is  used  to  propel  machinery  for  the  preparing, 
manufacturing,  or  finishing  of  any  articles  made  of  cotton, 
wool,  worsted,  dlk,  flax,  hemp,  or  hair.    Bleachworks, 
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dyehoTiBes,  printworks,  hat  and  lace  factories,  are  ex- 
empted. Thus,  factories  for  the  spinning  of  cotton  by 
Bteam-])ower,  for  the  weaving  of  calico  by  water-power, 
for  the  finishing  of  woollen  cloth  by  steam-power — 
are  factories  within  the  scope  of  tlie  Factory  Acts.  But 
factories  wherein  silk,  velvet,  woollen  goods  are  woven 
by  hand,  are  not  within  the  purview  of  the  statutes. 

In  the  factories  in  which  power  is  employed  the  fol- 
lowing are  the  regulations  as  to  laboiu* : — 

The  labour  of  men  above  18  is  unrestricted. 

The  labour  of  females  above  IS,  and  of  males  between 
13  and  18,  is  thus  restricted: — 

The  hours  of  work  must  be  taken  between  six  a.m.  and 
six  p.m.,  with  1 }  hours  out  for  meals,  on  the  first  five  days 
of  the  week,  and  between  six  a.m.  and  two  p.m.,  with 
half-an-hour  out  for  meals  on  Saturdays,  t.e.,  10^  hours 
on  five  days,  and  7^  hours  on  Saturday  =  60  hours  x)er 
week. 

The  labour  of  children  under  d  is  interdicted.  Chil- 
dren between  8  and  18  may  only  be  employed  either 
between  6  a.m.  and  1  p.m.,  or  between  12  at  noon  and 
6  p.m. ;  they  cannot  be  employed  more  than  6}  hours  on 
any  one  day. 

This  is  the  class  to  which  the  half-time  system  applies, 
as  half  the  day  is  spent  in  factory,  the  other  part  must 
be  spent  in  school.  Every  child  between  8  and  13  must 
attend  school  daily  for  three  hours  on  five  days  in  eveiy 
week,  between  8  a.ro.  and  6  p.m.  The  occupier  of  the 
factory  is  liable  to  penalties  for  employing  a  child  the 
week  following  the  omission  of  even  one  attendance  at 
school,  and  for  not  having  certificates  signed  by  the 
school-master  of  every  day's  attendance  at  school  of  every 
child  emploj'ed  by  him.  The  parent  is  also  obliged, 
under  penalty,  to  cause  his  child  to  attend  sdiool. 

The  half-time  system  of  education  consists  of — 

Daily  attendance  at  school  combined  with  half-time 
employment : 

Daily  responsibility  of  the  employer  and  of  the  parent 
for  the  regularity  of  the  school  attendance  for  each 
child. 

There  is  a  compulsory  system  of  instruction  under  a 
distinct  act  applicable  to  printworks,  but  it  is  of  so 
doubtful  a  value,  being  merely  tiie  requirement  of  at- 
tendance  at  school  for  160  hours  in  every  six  months, 
either  continuously  or  at  intervals,  at  the  option  of  the 
child  or  its  parents,  and  is  carried  out  in  so  few  establish- 
ments, that  I  need  not  notice  it  further  in  this  place. 

Such  being  the  requirements  of  the  law  for  preventing 
the  excessive  labour  of  children  in  factories,  and  for 
securing  to  them  some  opportunities  of  instruction,  it  is 
necessary  to  see  what  the  effect  of  this  direct  application 
of  the  system  has  been,  both  wiUi  respect  to  the  arrange- 
ment of  labour  in  factories,  and  upon  the  employ- 
ment, and  consequent  extension  of  education,  of  the 
children. 

The  half-time  system  supposes  the  employment  of  two 
children  working  half  the  day,  to  perform  the  labour  of 
one  child  working  all  day ;  and,  however  surprising  it 
may  appear,  yet  it  is  a  fact,  that  the  immediate  effect  of 
the  application  of  the  half-time  system,  was  to  exclude 
from  factory  labour,  and  consequently  from  the  intended 
advantages  of  education,  one-half  of  the  children  em- 
ployed for  full  time,  and  this  will  behest  shown  by  refer- 
ence to  certain  Parliamentary  Betums  which  are  dis- 
cussed in  the  Joint  Beport  of  my  colleagues  and  myself 
recently  laid  before  Parliament.  • 

It  appears  that,  in  1836,  there  were  employed,  in  2,929 
cotton,  wool,  worsted,  and  flax  factories,  47,378  children 
between  9  and  18  years  of  age ;  but  as  the  Factory  Act 
was  then  only  in  partial  operation,  but  17,147  of  these 
children  were  then  attending  school,  the  remainder  being 
employed  for  full  time.  Silk  factories  have  been  ex- 
duded  trcfOi  these  comparisons  because  they  were  practi- 


*  Reports  of  the  Inspectori  of  Factories  for  the  half-vear 
ending  October  Sltt,  1856.  ^ 


callpr  exempt  from  the  restrictions  of  the  Factory  Act 
until  1844,  and  since  that  date  they  still  have  peculiar 
exemptions  not  awarded  to  other  factories. 

In  1838,  the  factory  system  was  in  full  operation,  and 
all  the  children  between  9  and  13  years  of  age  attended 
school,  and  were  brought  under  the  half-time  system, 
rendering  apparently  necessary  the  employment  of  a 
greater  number  of  children  than  were  employed  under 
a  full-time  system.  In  this  year,  returns  were  received 
from  3,949  factories  employing  24,831  children,  t.c.,  a 
thii'd  more  factories  employed  one-half  the  number  of 
children — the  number  that  ought  to  have  been  emplo>'ed 
was  between  70,000  and  80,000. 

Another  return  was  obtained  in  1860.  At  this  period 
it  was  lawful  to  employ  children  at  8  yean  of  age,  in- 
stead of  at  9,  which  was  the  earliest  age  of  children  in 
the  previous  returns.  In  this  year,  4,323  factories  em- 
ployed 33,624  children,  a  larger  number  than  in  1838, 
but  a  smaller  increase  than  the  increase  of  other  classes 
of  hands. 

The  last  return  is  for  1866,  and  it  shows  a  considerable 
increase  of  the  number  of  children  in  cotton  factories, 
but  still  the  number  of  diildren  between  8  and  13  years 
of  age,  now  employed  for  half-time  in  4,667  factories,  is 
less  than  the  number  of  children,  between  9  and  13  years 
of  age,  employed  in  2,929  factories  in  1836 ;  or,  com- 
paring 1866  and  1836  (and  making  every  allowaooe,  in 
the  comparison,  for  the  various  kinds  of  factories  and  of 
processes  brought  within  the  Factorv  Acts  since  1835, 
such  as  weaving  by  power,  &c.,  in  wnich  chiefly  adults 
and  voung  persons  are  employed),  if  the  labour  of  the 
children  working  full  time  in  1836,  were  performed  in 
factories  in  1866,  by  children  working  balf  time,  for 
which  double  the  number  would  be  required,  instead 
onlv  of  the  44,886  children  now  attending  school,  there- 
would  be  at  least  120,000. 

Silk  factories  have  been  excluded  from  the  above  state- 
ment, for  the  reasons  I  have  explained ;  but  if  a  com- 
parison be  made  of  them,  similar  and  perhaps  more  striking 
results  will  follow. 

In  1844,  silk-throwing  factories  were  exempted  fnna 
the  half-time  system,  and  in  that  year  the  silk-throwing 
mills  in  the  town  of  Derby  gave  employment  to  the 
following  number  of  hands : — 

Above  13  years  of  age 3266 

Between  11  and  13  years  of  age 633 

Between  8  and  11  years  of  age...; 431 

all  working  full  time,  and  none  attending  school. 

In  1846,  the  youngest  class,  those  b^ween  8  and  11 
years  of  age,  were  required  to  work  half-time  and  to 
attend  school : — ^the  numbers  were 

Above  18  years  of  age 8466 

Between  11  and  18  years  of  age 626 

Between  8  and  11  years  of  age 128 

The  labour  of  the  431  children  employed  for  full  time 
in  1844,  was  not  provided  for  in  1846  Dy  the  emplovment 
of  double  the  number  working  half-time,  for  only  128 
half-timers,  less  than  one  third,  were  then  employed;  nor 
was  this  deficiency  caused  by  the  introduction  of  new 
machinery.  In  1860,  the  number  of  half-timers  was 
reduced  to  12,  and  altho^igh  the^  had  increased  to  98  in 
1866,  the  remainder  of  a  large  increase  was  confined  to 
the  oldest  hands. 

That  these  results  were  the  direct  efilect  of  the  applica- 
tion of  the  half-time  system,  cannot  be  doubted.  The 
trouble  of  arranging  relays  or  sets  of  children,  the  nece^ 
sity  of  employing  twice  the  number  for  the  same  work,  ana 
the  difficulties  with  respect  to  wages,  were  serious  impedi' 
ments  to  a  cheerful  acceptance  of  the  system ;  and  when 
to  these  is  superadded  the  responsibility  attaching  to  the 
employer  so  long  as  he  has  one  child  upon  his  premise^r 
the  constant  necessity  of  supervision  over  the  ^^ 
attendance  of  the  children — a  supervision  over  them  not 
m  the  factory,  but  beyond  its  limits,  and  flpeqncnfly 
•  almost  beyond  Hie  reach  of  his  control,  it  is  not  un- 
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natond  that  the  employment  of  half-timers  has  so  much 
diminished ;  in  fadt  thev  are  rarely  now  employed  unless 
the  supply  of  older  hands  is  limited,  or  the  nature  of  the 
work  IS  held  to  require  smaller  hands.  If  the  effect  of 
the  half-time  system  had  been  to  cause  the  attendance  at 
sdiool  of  the  childfen  whom  its  provisions  banished  irom 
the  factory,  we  should  not  regret  that  the  labour  of  child- 
ren in  factories  has  been  so  much  diminished ;  but  the 
knowledge  that  such  avast  number  of  children  have  been 
deprived  of  the  educational  benefits  intended  for  them, 
is  a  matter  of  the  deepest  concern  to  all.  An  intelligent 
manufacturer  of  Glasgow,  in  a  letter  addressed  to  Lord 
John  Russell,  laments  that  in  that  city  .containing 400,000 
inhabitants,  only  140  half-time  children  are  attending 
school ;  and  he  thus  describes  the  present  condition  of  the 
children  destined  to  become  factory  operatives  when  old 
enough : — 

"  Twenty  years'  trial  has  left  the  factory  population 
as  uneducated  as  ever,  and  the  children  now,  instead  of 
the  healthful  discipline  of  the  factory  and  the  schools, 
are  degraded  to  ragg^  idleness  and  stolid  ignorance. 
Instead  of  giving  them  moderate  labour  with  the  addition 
of  healthful  teaching,  childi*en  have  been  robbed  of  all 
employment,  and  turned  over  helpless  and  unprovided 
for  to  the  tender  teaching  of  the  streets." 

My  colleague.  Sir  John  Kincaid,  who  is  Inspector  of 
Prisons  as  well  as  Inspector  of  Factories  for  Scotland,  and 
who  may  therefore  speak  with  authority  upon  the  tmedu- 
cated  classes,  thus  refers  in  his  report  for  April  last,  to 
the  educational  condition  of  the  factory  population  in 
Scotland:— 

"  As  the  question  of  education  is  at  the  present  time 
attracting  much  attention,  bothinandoutof  Fturliament, 
it  may  not  be  inopportune  if  I  revert  to  some  observa- 
tions on  that  subject  which  I  made  in  previous  reports, 
arising  out  of  inquiries  which  you  directed  me  to  make 
in  regard  to  the  employment  of  children  in  the  houses  of 
their  parents.  These  observations  will  bo  seen  by  re- 
ferring to  my  report  of  April  1850,  p.  84 ;  October  1850, 
p.  42 ;  and  in  that  for  October  1852,  p.  46. 

"  The  educational  condition  of  the  children  ofthe  poorer 
dasses  in  Scotland  is  in  no  respect  improved  since  I  then 
wrote;  I  still  go  into  factories,  and  sialecting  at  random 
the  names  of  five  or  six  children  to  be  brought  before  me 
for  examination,  it  is  not  unusual  to  find  that  only  one 
0^  sometimes  two  of  the  number  can  either  read  or  write. 
*^  This  lamentable  stateof  ignonmoe  is  not  caused  by  the 
want  of  schools,  for  there  are,  I  believe,  few  districts  in 
Scotland  in  which  the  children  of  the  poor  may  not 
receive  education  at  a  mere  nominal  charge ;  but  poverty 
and  profligacy  arealike  instrumental  in  inducing  parents, 
instead  of  sending  their  childien  to  school,  rather  to  send 
them  prowling  the  streets,  on  the  chance  of  picldng  up  a 
few  pence,  honestly  or  dishonestlv,  as  the  case  may  be, 
to  feed  the  wants  or  the  vices  of  we  parents. 

'*  Such  is  the  condition  of  agreat  number  of  the  children 
of  the  poor  in  the  manufacturing  districts  of  Scotland, 
until  they  have  arrived  at  tlie  age  of  13,  when  they 
become  eligible  for  employment  in  the  factories  as  *  younar 
penons;*  for,  as  I  formerly  diowed,  the  educational 
cUnses  of  the  Factory  Act,  contrary  to  the  benevolent 
intentions  of  its  framers,  have  virtually  excluded  children 
under  18  years  of  age  ihmi  employment  in  the  Scotch 
factories,  so  that  the  class  I  have  adverted  to,  having 
received  no  education  prior  to  their  entering  the  fkctories, 
have  little  chance  of  receiving  any  after,  their  weekly 
earnings  being  absorbed  in  the  wants  of  their  parents. 

This  is  an  enormous  social  evil,  which,  it  appears  to 
me,  may  be  corrected  by  giving  the  narent  a  direct  in- 
terest in  the  education  of  his  child,  by  establishing  an 
educational  test  as  a  qualification  for  employment.'* 

The  main  object  of  parents  is  unfortunately  to  enioy 
at  the  earliest  poasible  period,  ftdl-time  wages  instead  of 
half-time  wages,  and  all  kindJs  of  artifices  are  employed 
to  entitle  a  child  to  work  Aill  time.  To  obtain  this  it 
IS  neoeasary  that  the  child  should  be  certified  by  a  sur- 


geon to  be  in  his  opinion  13  years  of  age,  and  forgery  and 
falsification  of  documents  are  not  unfrequently  employed 
I  for  obtaining  that  expression  of  opinion.  A  ver^  painftd 
case  was  recently  brought  to  my  notice,  in  which  a  cer- 
tificate of  baptism  had  been  altered  so  as  to  prove  a  child 
not  really  12  to  be  13.  The  surgeon  had  refhsed  to  give 
a  full-time  certificate  to  a  boy  in  his  opinion  under  12  ; 
the  boy  afterwards  produced  a  certificate  of  baptism 
proving  his  age  to  be  13,  but  upon  examining  the  docu- 
ment careAilly,  the  surgeon  found  that  the  year  of  the 
birth  had  been  altered.  He  forwarded  it  to  me,  and  from 
the  investigation  which  was  made  with  the  view  of  pu- 
nishing the  person  who  had  altered  the  certificate,  it 
appeared  that  the  boy  was  an  orphan,  that  he  could  read 
and  write  well,  and  that  he  lived  with  an  aunt,  who  had 
refused  to  keep  him  any  longer  unless  he  obtainod  work 
for  full  time.  Not  being  able  to  do  so,  he  himself  altered 
the  certificate  and  presented  it  to  the  surgeon. 

Independently  ofthe  direct  interference  with  labour  of 
the  half-time  system,  improvements  in  machinery,  which 
meet  us  in  every  kind  of  factory,  are  nearly  all  substitutes 
for  manual  labour ;  the  fewer  the  hands  in  a  factory,  the 
more  easily,  the  more  economically,  can  its  operations  be 
conducted,  and  the  younger  hands  are  those  whose  labour 
is  most  frequently  dispensed  with. .  I  have  be^  assured 
in  woollen  factories  that  the  "  Piecing  Machine,"  the 
only  operation  of  which  is  to  join  or  splice  the  rollers  of 
wool,  usually  performed  bv  school  children,  has  been 
adopted  expressly  to  avoid  the  employment  of  them.  The 
use  of  this  machine  and  the  condenser,  also  dispensiDg 
with  iuvenile  lalxnir,  is  extending  very  rapidly,  ihvm 
throwing  many  out  of  work  who  were  physically  capable 
of  performing  it,  and  depriving  them  of  certain  educa- 
tional advantages  which  they  could  not  possess  as  full 
timers. 

Such  having  been  the  effect  of  the  half-time  system 
upon  the  number  of  children  employed  in  factories,  it  is 
desirable,  in  the  next  place,  to  consider  what  has  been 
obtained  by  half-time  attendance  at  school. 

In  the  minds  of  many  parents,  and  lam  bound  also  to 
add  of  too  many  factory  occupiers,  it  is  considered  suffi- 
cient if  the  schoolmaster's  certificate  attest  the  attendance 
of  a  child  at  school,  merely  so  as  to  satisfy  the  law.  Be  the 
schoolmaster  who  he  may,  provided  he  testify  to  the  daily 
three  hours'  atttendanceat  school,  they  are  satisfied — thus 
the  law  teaches  them.  The  law  requires  the  child  to  be 
in  school  from  9  to  12,  or  from  2  to  5 ;  that  therefore 
is  all  that  is  deemed  necessarv ;  the  quality  of  the  school 
is  no  part  of  the  compact,  'the  parents  select  the  school 
(and  the  right  to  do  so  is  properly  theirs,)  but  having 
done  what  the  law  requires,  are  they  really  so  much  to 
blame  ?  My  colleague  Mr.  Howell,  in  his  last  report,  pp. 
54,  55,  refers  to  this  subject  in  the  following  terms : — 

"  The  parents  of  the  factory  children,  m  complying 
with  those  provisions  of  the  Factory  Act  which  enjoin 
daily  attendance  at  some  school/  are  from  poverty  neces- 
sarily guided  in  their  selection  of  the  school  rather  by 
its  cheapness  than  by  its  merits,  in  order  that  as  small  a 
sum  as  possible  may  be  withdrawn  fh>m  the  child':i 
weekly  contribution  to  the  common  stock  for  the  mainten* 
ance  of  the  family.  And  where,  as  in  the  Factory  Act,  he 
certificate  is  so  ill  contrived  for  the  attainment  of  its 
professed  object — ^the  furtherance  of  education— as  merdy 
to  attest  the  barren  fact  that  a  certain  number  of  hours 
have  been  spent  in  a  schoolroom,  without  any  guarantee 
that  something  useftd  has  been  learned,  or  that  some 
definite  progress  has  been  made  in  gaining  useftd  know- 
ledge, it  is  of  parunount  importance  that  good  schools 
should  be  provided,  and  made  aooesnble  at  as  cheap 
a  rate  as  any  others  into  which  children  of  the  pooieit 
people  are  admitted ;  otherwise  the  parents  will  always 
choose  the  cheap  private  day  or  dame's  schools  in  prefer- 
ence to  those  eauoatloDal  establishments  where  really 
useM  instmotion  is  to  be  obtaioed,  bat  ata  higher  price. 
The  remedy  for  this  defect  wofold  seem  to  be  to  enable 
public  day  schools,  by  a  soiMent  endowment,  to  give 
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better  instruction  at  as  cheap  a  rate  as  that  at  which  these 
dames  and  private  schools  are  opened  to  factoiy  children, 
or  to  require  in  every  case  a  certificate  of  proficiency  from 
time  to  time  as  a  test  of  something  havmg  been  learnt, 
instead  of  a  mere  certificate  of  so  many  hours  having  been 
spent  In  a  schoolroom." 

The  attendance  at  school,  when  observed,  is  only  for 
half-time ;  while  the  regular  hours  of  the  school  are  six 
per  day,  and  an  energetic  and  intelligent  master  has  an 
arduous  task  to  make  those  six  hours  comprise  all  that 
he  could  wish,  what  small  chance  has  the  half-day 
scholar  of  reaping  real  advantages  from  the  confined  op- 
portunities of  a  naif-time  system.  In  the  case  of  girk, 
for  instance,  attending  school  three  hours  per  day,  they 
must  be  taught  to  kmt,  sew,  and  to  mend  doihes ;  one 
hour,  frequently  one  hour  anda-half,  is  devoted  each  day 
to  instruction  in  the  use  of  the  needle ;  the  remaining 
hour  uid  a-half  ortwo  hours  to  generallnstruction ;  what 
can  they  learn  in  that  time  ?  how  much  of  the  teacher's 
time  can  be  bestowed  upon  each  individual  ?  Again,  it 
is  most  important  to  remember,  that  to  the  ordinary  day 
scholar  his  school  is  his  onlv  occupation ;  to  the  factory 
cfcdld  it  is  a  part  only  of  his  occupation,  and  secondary 
to  his  employment. 

The  school  attendance,  moreover,  is  not  continuous;  it 
depends  upon  the  regular  employment  of  the  child.  If 
the  child  does  not  work  for  a  week,  it  does  not  go  to 
school ;  and  in  general  the  child  destined  for  factory 
labour  does  not  go  to  school  until  compelled  by  its  en- 
trance into  a  factory.  If  the  school  attendance  endured 
from  the  age  of  8  years  until  13,  when  school  attendance 
is  no  longer  obligatory,  the  results  of  a  half-time  system 
would  be  doubtless  satisfactory,  but  it  will  be  necessary  to 
ascertain  the  duration  of  attendance  at  school,  and  the 
real  value  of  that  attendance  as  exhibited  in  the  progress 
of  the  children.  ^ 

The  very  short  time  during  which  the  children  of  the 
labouring  classes  remain  at  school  is  the  g^reatest  exist- 
ing impediment  to  be  removed ;  it  dogs  the  best  efforts 
of  the  school  teacher ;  it  retards  the  progress  of  the  child, 
and  produces  failure  where  we  in  vain  seek  success,  and 
its  real  proportions  cannot  be  too  widdy  known. 

The  reports  of  the  Inspectors  of  Schools  enable  us  to 
appreciate  this  question  as  its  importance  deserves.  In 
them  will  be  found  most  valuaole  statements,  showing 
the  ages  and  attainments  of  school  children,  and  the 
length  of  their  stay  in  school.  The  {jroportions  of  the 
latter  vary  in  different  localities;  but  in  Lancashire  and 
Yorkshire  it  appears  that  about  one  half  of  the  diildren 
(46  per  cent.)  leave  school  before  the  expiration  of  one 
year. 

In  myreport  for  April,  1853, 1  gave  the  results  of  some 
inquiries  into  this  subject  among  the  schools  of  my 
district,  at  which  factory  childroa  attend.  The  number 
of  schools  is  about  810.  .  Of  these  I  rejected  126,  viz  :— 
those  which  were  of  a  marked  inferior  diaiacter,  and 
those  which  were  attended  by  so  few  factory  children 
as  to  afford  no  comparison,  and  I  obtained  from  184, 
being  National-schools,  Church,  British  and  Foreign, 
Dissenting  and  Factory-schools,  being  the  best  in  my 
distiict,  returns  shewing  the  duration  of  attendance, 
and  the  attainments  of  the  children. 

The  number  of  children  then  attending  these  schools, 
(April,  1853)  amounted  to  14,705  half-timers  employed 
in  factories,  and  15,125  children  not  employed  m  fac- 
tories attending  school  the  whde  day.* 

The  duration  of  attendance  in  these  schools  is  very 
similar  to  the  results  obtained  by  the  Inspectors  of 
Schools^  and,  comparing  the  two  classes  of  scholars, 
appeared  to  be  as  follows: 

*  The  above  number  of  14,705  half-tioie  children  attending 
only  184  of  the  schools  in  my  district,  was  verr  little  less  than 
one  half  of  the  whde  nnmber  of  chiidfen  employed  in  the  fsc- 
tories  of  the  United  Kingdom. 
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This  is  a  somewhat  important  statement,  because  it  ia 
evident  that  the  factoiy  naif-time  system  has  not  had 
the  effect  of  prolonging  the  duration  of  school  attend- 
ance. 

In  the  same  report  I  gave  the  best  results  I  codd 
obtain  as  to  the  attainments  of  the  factory  half-time 
children  then  attending  schod,  as  compared  witii  their 
fellow  scholars,  attendmg  school  all  day;  and  I'procQied 
statements  of  the  actual  occupation  of  the  chudren  in 
school,  of  which  the  following  is  an  analysis : — 
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This  statement  is  decidedly  favourable  to  the  factory 
children ;  but  then  none  of  the  factory  diildrai  are 
under  8  years  of  age,  while  the  other  duldren  aro  from 
4  years  and  upwanu;  •but  if  such  of  the  children  as  ire 
under  8  3rears  of  age  are  exduded,  the  comparison,  from 
the  best  data  I  could  obtain,  appeared  to  be  as  follows:— 


Lemming  to  read  onlj .«...«. 
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This  statement  disdoses  a  discouraging  picture  of  the 
average  attainments  of  factory  halK-timers,  compared 
with  whole-day  children  of  the  same  age  and  in  the 
same  schools ;  both  classes  remain  in  schod  about  the 
same  time ;  but  the  factory  half-timers  only  spend,  at 
the  utmost,  half  of  that  time  in  school. 

The  value  of  regular  attendance  at  school  is  shown  in 
the  attainments  of  the  children  attending  five  of  the 
factorv  sdiools  in  my  district;  f.e.,  schools  attached  (o 
ketones,  supported  by  the  occupiers  of  the  factories  for 
the  education  of  the  half-time  children  employed  hy 
them,  in  which  the  vacancies  in  the  factory  are  nlled  by 
drauffhting  boys  from  the  school.  The  attainments  of 
the  duldren,  who  have  thus  attended  school  all  day 
prior  to  working  in  the  factoiy,  are  as  follows  :— 

Percent  Percent. 

Learning  to  read  only 1.2     initeadof    10*7 

Learning  to  read  and  write  onlj  11.0  „  ^-^ 

Learning  to  read  and  write,  and  the  llnir>    ..A  ii  T 

fintmles  of  ilmple  arithmetic  f  *^'"  ** 

Leaning  grammar,  4c,  and  higher  mleet  ^ab  mj 

of  arithmeUc J  **•"  " 

This  is,  perhaps,  what  the  abstract  principle  of  ^ 
half-time  system  was  expected  to  produce,  but  hsTin^ 
failed  to  secure  regular  attendance  at  school  from  the 
age  of  8  to  13  years,  it  has  failed  in  its  chief  recom- 
mendation as  a* system  of  education. 

But  factory  legislation,  of  which  the  half-time  s>-8t«n 
is  a  part,  has  been  of  the  most  essential  service  to  the 
labouring  classes.  It  at  once  put  a  stop  to  the  growth 
of  that  unnatural  system  wherein  the  employment  of 
the  wife  and  mother  superseded  that  of  the  husband  and 
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father ;  the  employment  of  the  child,  that  of  the  adult. 
The  adult  man,  the  duration  of  whoie  Uhour  is  not 
d'rectly  lessened  by  the  &ctory  acts,  does,  nevertheless, 
work  for  shorter  hours,  as  his  labour  depends  upon  that 
of  women  and  children  which  cannot  baprotractea.  The 
mother  is  no  longer  detained  from  her  home,  her  children, 
her  domestic  duties,  after  6  o'clock  in  the  evening ;  she 
has  ample  time  for  meals,  and  on  Saturday  her  work 
ceases  at  2  o'clock  in  the  afternoon.  Yomig  men  and 
women  ei^oy  similar  advantages,  and  the  Institutions  in 
union  with  this  Society  can  probahly  bear  testimony 
that  the  time  after  6  o'clock  in  the  evening  is  well  spent. 

I  may  mention,  as  an  instance  of  the  value  of  the  relief 
afforded  by  the  factory  acts  to  this  dass  of  workers,  the 
foUowiBf^  GtiGomstaDoe  which  came  under  my  own 
observation : — 

A  factory  was  recently  established  at  a  seaport  in  my 
distnot  where  none  had  previously  existed.  At  my  first 
visit  I  found  the  hands,  all  of  whom,  except  3  or  4,  were 
girls  and  young  women,  working  in  one  large  room, 
noisy,  inattentive,  and  impudent.  They  were,  in  fact,  in 
the  words  of  the  manager  "  a  sad  lot."  But  at  subse- 
quent visits  I  found  the  aspect  of  the  place  changed ;  noise 
had  oeased,  they  were  all  attentive  to  their  work,  and 
the  manager  told  me  he  did  not  then  wish  to  have  a 
better  set  of  hands,  many  of  whom  had  been  with  him 
fW>m  the  commencement.  In  explanation  of  the  change, 
he  told  me  he  had  established  an  evening  school  5  nights 
in  the  week,  and  that  he  and  his  wife  taught  all  who 
chose  to  attend,  reading,  writing,  and  accounts,  at  a 
chaige  of  one  penny  per  week,  the  occupier  of  the  factory 
finding  the  lighting  and  firing  in  the  winter  months. 
The  attendance  vaned  from  fiO  to  70  per  night,  and  the 
excellent  manager  pointed  out  to  me  sevend  women  who 
were  ig|norant  of  their  letters,  but  who  could  now  r^ 
and  write. 

ChUdron  of  tender  years  have  been  benefited  in  a 
greater  degree.  Factory  legislation  has  pevented  the 
excessive  labour  of  the  child ;  it  can  no  longer  be  em- 
ployed from  early  mora  to  dusky  eve,  hour  by  hour  sjod 
side  by  side  with  the  adult  man;  its  strength  is  not 
overtasked,  its  unset  bones  are  not  ori|^led,  nor  its  con- 
stitution diseased  by  exhaustion  and  protracted  employ- 
ment. Its  labour  must  be  moderate;  it  must  nass 
some  hours  daily  in  school  |  ard,|being  so  dbligea  to 
attend  school,  the  school  fee  is  provided  tor  in  the  wages 
it  earns.  Those  children  who  do  work  in  factories 
have  thns  been  brought  to  school,  who,  without  these 
laws  would  never  have  entered  a  school-room. 

Two  great  objects  were  proposed  by  the  benevolent 
authors  of  factory  legidation.  The  physical  and  the 
moral  improvements  of  factory  hands.  Their  phjrsical 
improvement  is  now  well  established ;  sufficient,  yet  mo- 
derate labour  has  produced  its  netnral  results.  The 
present  generation  of  factory  hands  are  free  from  the 
diseases  and  iUs  which  afflicted  their  predecessors.  It  is 
rare  to  see  what  ate  commonly  called  **  factory  cripples ;" 
men  whose  strength  in  youth  fVom  excessive  labour  was 
uiuUe  to  support  the  fatigue  of  their  employment,  whose 
f^nes  became  curved,  whose  legs  gave  way  beneath  the 
weight  of  their  attenuated  frames.  Upon  inquiring  of 
one  whom  I  recently  met  in  a  manufacturing  town,  to 
what  he  attributed  his  deformity,  he  replied,  **  When  a 
boy  I  was  as  straight  as  an  arrow,  but  15  hours  a  day  in 
a  factory,  before  you  gentlemen  came  to  look  after  us, 
made  me  what  I  am."  The  daily  labour  of  that  man's 
child  now  never  can  exceed  six  hours  and  a  half. 

The  actual  effiact  upon  the  moral  improvement  of 
adults  and  adolescents  could  not  be  so  immediate.  Their 
bodies  required  rest,  which  was  given  upon  thenassing 
of  the  statute,  but  their  minds  required  occunation  for 
which  the^  could  only  be  gradually  adapted.  Neverthe- 
less, the  improvements  in  social  habits,  the  increasing 
desire  for  instruction,  and  the  appreciation  among  em- 
ployers of  those  as  servants  who  distinguish  themselves 
by  aUaiumenfts  M  well  as  industry,  so  hai^ly  called 


I  into  action  by  the  exertions  of  the  Council  of  this  So- 
I  ciety,  warrant  the  confident  hope  that  time  and  opportu- 
nity have  not  been  thrown  away. 

To  the  moderate  hours  of  labour  and  necessary  at- 
tendance at  school  of  children  under  18  years  of  age, 
may  doubtless  be  traced  gradual  improvements  in  cha- 
racter and  conduct ;  fh)m  them  other  benefits  have  flown 
and  will  yet  be  brought  to  light.  Many  children  have 
turned  their  half-time  school  attendance  to  good  account ; 
and  have  taken  a  respectable  position  among  the  whole 
day  scholars.  Some  have  gained  pupil  teacherships,  uid 
and  have  obtained  advancement  in  consequence  of  attain- 
ments and  conduct ;  and  i  t  is  most  gratifying  that  factory 
labour,  as  at  present  rogulated,  does  not  prevent  the  in- 
dustrious and  intelligent  child  from  obtaining  a  reward 
commensurate  with  its  exertions.  But  all  diudren  have 
not  the  like  application;  all  parents  have  not  the  like 
desire  to  foster  the  dilioenoe  of  their  children,  the  same 
pride  in  their  sucoessfm  attainment  of  knowledge.  Thp 
instances  to  which  I  have  referred  are  not  the  rale  of  the 
half-time  system,  but  the  exception,  proofs  of  what  can 
be  done  under  an  imperfect  system.  A  retrospective 
view  of  the  half-time  system  of  education  must  convince 
every  one  that  it  was  excellent  as  a  commencement ; 
that  it  was  at  its  institution  a  great  step  in  the  right 
direction,  and  it  is  at  the  present  time  a  great  boon  to  a 
portion,  though  comparatively  a  small  portion,  of  the 
labouring  classes.  Fully  alive  to  the  advantages  whidi 
flow  from  it,  I  cannot,  however,  satisfy  myself  that,  as 
an  educational  scheme,  it  would  be  adlapted  for  general 
and  indiscriminate  extension. 

It  is  not  a  system  simply  for  promoting  education ;  it 
has  a  double  purpose ;  it  is  a  part  of  a  general  scheme 
for  the  prevention  Of  the  excessive  labour  of  children, 
yovaig  persons,  and  women.  If  it  be  shown  that  exces- 
sive labour  prevails  in  trades  not  under  the  Factory  Acts, 
— as,  for  instance,  in  lace  factories — ^let  the  labour  of 
children  in  thoee  trades  be  restricted  to  half-time,  and 
let  them  be  sent  to  school  as  if  employed  in  factories,  but 
if  no  such  excessive  labour  be  alleged,  and  if  the  sole 
object  proposed  be  to  secure  to  chil£en  of  tender  yean 
opportmiities  for  instruction,  then  should  the  regula- 
tions be  framed  for  that  specific  purpose,  not  involving 
other  considerations,  which  will  militate  against  the  fml 
and  satisfactory  development  of  the  enactments. 

The  authors  of  fiMstoiy  legislation  having  in  view  the 
twofold  object  of  permitting  moderate  labour,  and  of 
providing  for  instruction  in  certain  trades,  where  certain 
ph3rBlcal  evils  were  caused  by  excessive  labour,  neoessa- 
rily  adopted  a  combination  of  the  two,  but  if  they  had 
been  required  to  propose  a  scheme  of  education  for  uni- 
versal application,  I  think  it  may  be  reasonably  ques- 
tioned whether  they  would  have  recommended  exactly 
the  same  scheme. 

It  ai^iears,  as  fkr  as  we  are  able  to  ju^,  that,  for  some 
years  to  come,  the  labour  of  children  will  be  indispensable 
to  the  employer  on  account  of  its  cheapness,  and  it  an- 

rrs  no  less  probable,  that  ^e  wages  of  their  labour  wul 
indispensable  to  parents;  those  who  pay  and  thoee 
who  receive  being  both  agreed,  it  is  unlikely  that  their 
comTiact  will  be  easily  disturbed.  We  may  all  desire  a 
golden  age,  when  every  child  shall  remain  at  school 
until  the  age  of  14  years,  and  shall  not  depart  therefrom 
until  some  vears'  training  shall  have  proauced  a  result; 
the  realisation  of  such  a  aream  is  at  the  present  moment 
impossible,  but  we  may  nevertheless  attempt  tiiat  which 
is  practicable,  which  wiU  interfere  as  little  as  possible 
with  the  relations  of  em^oyer  and  employed,  which  wUl 
oflend  few  prejudices,  and  which  will  prepare  the  wav  for 
improvements  which  the  growth  of  time  and  ^e  ripen- 
ing of  men's  minds  will  fit  them  to  appreciate  and  to 
accept. 

If  the  legislature  is  to  be  called  upon  to  place  other 
trades  under  restrictions— and  if  other  trades  why  should 
there  be  any  exception— -it  is  certainly  of  the  gravest 
importance  wat  the  restrietions  should  be  productive  of 
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the  largest  ainouut  of  good,  that  tUoise  who  are  ^)laced 
under  pains  and  penalties  sliould  have  the  consolation  of 
knowing  tliat  a  commensurate  good  follows  from  the 
restrictions,  and  that  the  restrictions  should  not  be 
opposed,  even  in  imagination,  to  the  interests  of  either 
eniployer  or  employed. 

To  the  government  of  this  countiT  belongs  the  duty  of 
enunciating  principles ;  to  the  people  themselves,  under 
such  supervision  only  as  may  be  absolutely  necessaiy, 
the  duty  of  carrying  those  principles  into  effect.  It 
would  be  perfecUy  legitimate  for  the  legislature  to  enact 
that  everv  chUd  shalfreceive  instruction,  but  it  would  be 
indefensible  if  they  were  to  prescribe  the  schools  in  which 
such  instruction  must  be  communicated,  and  the  manuals 
which  must  be  used,  and  I  apprehend  that  the  legislature 
is  actually  called  upon  by  all  moral  and  social  oonsidera- 
tioDB  to  see  to  the  instruction  of  the  children  of  those 
who  will  not  see  to  it  themselves,  upon  the  same  princi- 
ple upon  which  the  legislature  has  already  interfered  in 
the  case  of  children  who,  from  the  neglect  of  their 
parents,  have  lapsed  into  crime,  b^r  requiring  such 
parents  to  maintain  their  children  during  a  lengthened 
reformatory  incarceration  for  the  offences  to  be  traced  to 
the  neglect  of  parental  duties.  The  analogous  course 
would  appear  to  be,  to  deprive  parents  of  their  present 
right  to  the  wages  of  children  of  tender  years,  by  declar- 
ing that  the*employment  of  children  under  12  years  of 
age  should  be  illegal,  unless  they  produced  an  educational 
certificate. 

As  the  legislature  has  already  provided  safeguards 
against  the  excessive  labour  of  children  in  certain  em- 
ployments, wherein  their  physical  development  would 
suffisr  but  for  that  intervention,  it  does  not  appear  to  be 
necessary  to  extend  the  provisions  of  the  Factor}'  Acts  to 
other  employments,  unless  a  reduction  of  the  hours  of 
labour  be  specially  determined  upon.  There  is  one  class 
of  employment  in  which  the  necessity  of  interference 
with  labour  has  been  clearly  established,  viz..  Lace 
Factories,  where  the  most  disastrous  moral  I'esults  are 
the  effect  of  unrestricted  labour;  but  having  regard  now 
to  the  question  of  education  generally,  I  would  venture 
to  propose : — 

That  no  child  under  the  age  of  12  years  sliould  be  em- 
ployed as  an  apprentice,  or  for  hire,  or  continuously  in  anpr 
other  manner  (except  children  whose  school  attendance  is 
regulated  by  the  Factory  Acts),  unless  a  certificate  be  pro- 
duced to  the  person  employing  the  child,  certifying  that 
he  has  attended  school,  and  that  he  can  read  the  Bible 
fluently,  can  write  a  fair  text-hand,  and  can  work  sums. 
in  the  four  first  rules  of  simple  arithmetic.  That  the 
certificate  should  be  signed  by  a  schoolmaster,  whose 
signature  should  be  attested  by  a  clergyman  or  magis- 
trate. That  no  certificate  diould  be  valid  unless  upon 
an  engraved  form  issued  from  the  Stamp-office,  bearing  a 
sixpenny  stamp,  and  sold  at  the  price  of  the  stamp  by  all 
persons  licensed  to  sell  stamps.  That  there  should  be  a 
penalty  upon  the  employer  and  upon  the  parent  of,a 
child  employed  without  a  certificate,  and  a  penalty  for 
forgery  or  fabrication  of  certificates. 

The  principle  of  requiring  instruction  to  precede  em- 
ployment would,  I  think,  be  much  less  difficult  of  appli- 
cation, and  inuch  less  exacting  to  employers,  much  less 
obnoxious  to  the  prejudices  of  parents,  as  well  as  much 
less  op^KMed  to  their  interests  than  a  half-time  system, 
while  It  would  be,  I  believe,  much  more  efficient  in 
reality. 

The  emploj'er  would  luive  but  one  act  to  i)erform,  to 
require  the  production  of  a  certificate,  to  examine  it,  and 
satisfy  himself  of  its  trustworthiness,  and  his  responsi- 
bility would  be  at  an  cud.  He  would  not  have  to  em- 
ploy two  hands  for  one ;  to  re-arrange  wages,  nor  would 
he  be  liable  to  penalties  day  by  dav  for  the  omission  of 
children  to  attend  school.  Ko  daily  vigilance  would  be 
necessary  to  see  that  the  children  hiave  attended  school, 
nor  weekly  examination  of  certificates. 

However  much  we  may  lament  the  indifference  which 


tlie  labouring  classes  exhibit  to  tlie  education  of  their 
cliildren,  andhowever  much  we  may  condemn  their  pre- 
judices, we  cannot  ignore  the  existence  of  both,  nor  the 
difficulty  of  eradicating  them ;  which,  though  we  may  be 
unable  to  disperse,  it  might  still  perhaps  be  possible  so  to 
regulate,  as  to  make  that  wliich  is  unyielding  and  rigid, 
pliant  and  bending  to  our  will,  ifhe  labouring  man 
does  not  as  yet  appreciate  the  value  of  education  for  his 
child.  He  looks  to  his  child  earning  wages.  If  educa- 
tion were  indispensable  to  fit  children  for  employment, 
how  many  would  now  be  at  school,  instead  of  idling  iu 
the  public  thoroughfares. 

Under  the  half-time  system  *the  parent  does  not  send 
his  child  to  school,  because  he  waits  until  his  employ- 
ment in  a  factory  shall  provide  for  the  aohool  fee,  and 
he  only  sends  him  to  school  then  because  attendance  at 
school  is  imperative.  Here  there  is  an  indirect  induce- 
ment to  the  -parent  to  keep  his  children  from  achool,  or 
to  prove  his  child  to  be  of  that  age  when  school  attend- 
ance is  no  longer  obligatory.  It  is  always  an  object 
with  the  parent  to  obtain  the  admission  of  his  child  to  a 
factory  as  a  fhll-timer,  because  he  then  receives  fW-time 
wages  instead  of  half-time  wages ;  thus  the  parent  has 
no  solid  advantage  in  sending  his  child  to  school ;  he 
does  so,  because  without  it  he  cannot  receive  the  child'H 
weekly  pittance.  But  if  it  were  made  to  his  interest  to 
send  his  child  to  school  at  an  early  age,  to  see  that  his 
child  learnt  something  at  school — if  he  perceived  that 
the  children  who  had  been  to  school  were  preferred  to 
those  who  were  ignorant — ^if  the  receipt  of  wages  de- 
pended upon  previous  instruction,  if  full-time  wages 
were  always  to  be  obtained — ^if,  in  fact,  it  were  made  a 
question  of  wages,  I  doubt  not  that  a  very  different 
feeling  from  that  which  now  exists  would  animate  the 
labouring  classes.  Under  such  a  system  there  would  be 
little  interference  with  the  supply  of  labour,  or  witli  the 
rate  of  wages,  although  the  commencement  to  labour  of 
some  few  children  might  possibly  be  postponed  for  a 
short  period;  and  there  being  no  responsibility  con- 
stantly hanging  over  the  head  of  the  parent,  his  preJiu- 
dioes  against  education  would  gradually  yidd  to  convic- 
tion, and  while  sending  his  children  to  school,  he  woold 
be  preparing  a  future  supply  of  juvenile  labourers. 

lif  a  parent  object  now  to  the  half-time  wages  of  his 
child  in  a  factory,  he  has  the  option  of  obtaining  for  it 
work  elsewhere  for  full  time,  where  full-time  employ- 
ment has  not  been  shown  to  be  iinurious,  but  if  a  half- 
time  system  were  universal,  children  who  mifi^ht  be  re- 
fused work  on  account  of  their  being  half-timen,  or 
whose  parents  might  object  to  half-time  wages,  would  be 
deprived  of  work,  of  wages,  and  of  instruction. 

The  first  objection  that  may  be  urged  against  the 
principle  which  I  have  ventured  to  propose,  will  be  the 
restriction  of  the  certificate  to  children  under  12  yean  of 
a^.  It  will  be  contended,  and  with  great  truth,  that  pre- 
vious to  that  age  the  merest  rudiments  are  learnt,  ami 
that  it  is  after  the  age  of  12  that  the  real  value  of  in- 
stniction  is  felt,  and  that  all  our  efforts  ought  to  be  di- 
rected to  retain  children  at  school  after  that  age.  To 
the  importance  of  such  an  effort  I  fhlly  subscribe ;  but 
in  proposing  that  the  legislature  should  interfere  to  com- 
pel  children  to  attend  school,  care  must  be  taken  that 
compulsion  should  be  exercised  in  those  directians,  and 
for  those  objects  alone,  where  compulsion  would  be  justi- 
fiable. If  the  legislature  were  d^ing,  as  in  the  case  of 
factory  operatives,  with  the  physical  condition  of  wives, 
mothers,  and  children,  their  interference  is  justifiable 
to  prevent  the  deterioration,  the  disease  and  defective 
development  of  a  class ;  and  the  reduction  of  the  hours 
of  laMur  is  the  direct  means  of  prevention;  but  it 
may  be  doubted,  whether  an  obstacle  would  be  justifiable 
to  a  youth  above  12  years  of  age  gaining  a  livelihood, 
because  the  parent  had  been  unmindful  of  hi>  duties, 
whereby  innocence  would  be  punished,  and  the  impunity 
of  the  guilty  be  confirmed.  Bestrictions,  moreover, 
should  be  confined  to  those  who  require  laws  to  f(N»e 
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them  to  do  right.  ThoM  who  keep  their  children  at 
school  until  and  after  the  age  of  12  years,  require  and 
deserve  no  interference  by  the  legislature,  which  should 
be  limited  to  those  conditions  in  which  parents  refuse  or 
neglect  to  send  their  childt^n  to  school  in  their  early 
youth. 

In  fixing  the  age  up  to  which  certificates  of  educa- 
tion ihould  be  required — or,  in  other  words — the  age 
during  which  obstacles  should  be  interposed  to  the  labour 
of  children,  regard  ^lust  be  liad  to  the  requirements  of 
trade  and  to  the  condition  of  parents.  It  is  truly  re- 
marked by  the  Rev.  F.  Watkins,  Inspector  of  Schools 
for  Yorkshire,  in  his  report  for  1855,  p.  268  :— 

**  With  large  allowance,  therefore,  for  the  difference 
of  circomstanoes,  I  cannot  think  that  the  working-man 
makes  as  much  sacrifice  for  his  child's  education  as  his 
more  affluent  brother  does."     Admitting  that  the  work- 
ing-man is  able  to  spare  the  few  p^ce  per  week  necessary 
for  his  child's  education,  the  question  is,  how  shall  he  be 
induced  to  spend  those  few  pence  for  that  purpose?    At 
present  the  parent  has  the  advantage  of  his  child's  earn- 
ings ;  can  he  be  expected^  if  he  be  deprived  of  them,  to 
provide  with  a  good  grace  for  the  school-fee  out  of  his 
diminished  earning?    It  appears  from  the  Reports  of  the 
Inspectors  of  Schools,  that  about  70  per  cent,  of  the 
children  attending  schools imder  inspection,  leave  school 
at  10  years  of  age.    Mr.  Watkins  reports,  that  in  York- 
shire, 79  per  cent,  of  the  children  in  schools  are  under  10 
years  of  age.    It  must,  therefore,  be  beyond  doubt,  that 
the  children  whose  labour  is  requt^ed  by  their  parents, 
have  left  school  long  before  the  age  of  12  years.    To  de- 
prive parents  absolutely  of  their  labour  before  that  age 
would  be  a  direct  interference  with  the  labour  of  those 
children,  and  those  children  especially,  whose  wages  are 
necessary  additions  to  the  family  earnings.    To  interdict 
juvenile  labour  would  be  to  force  emplovers  to  raise  the 
rate  of  Mrages ;  an  object  desirable  enough  in  one  point  of 
view,  but  an  object  which  the  legislature  would  hesitate 
to  sanction  by  a  direct  and  positive  injunction.     The 
necessity  of  a  certificate,  or  rather  the  ability  to  read,  to 
write,  and  work  sums  in  the  four  first  rules  of  simple 
arithmetic,  would  not  be  in  itself  a  veto  upon  the  em- 
ployment of  children  of  10  years  of  age ;  children  of 
that  age,  or  at  any  rate  children  of  11  years  of  age,  who 
had  attended  school  regularly,  would,  unquestionably,  be 
entitled  to  the  certificate. 

In  considering  the  question  of  the  age,  it  will  be  well 
to  refer  to  the  regulations  of  those  foreign  countries  in 
which  the  education  of  the  people  has  been  enforced  b^' 
the  government,  because  in  a  matter  of  detail  of  this 
nature  their  example  should  have  some  weight,  and  be- 
cause, having  the  power  to  make  arbitrary  laws,  to  frame 
those  laws  so  as  to  ensure  the  object  proposed,  and  having 
tlie  d^re  to  secure  to  the  people  a  sound  education,  those 
governments  have,  doubtless,  required  the  attendance  of 
children  at  sdiool,  for  such  a  duration  of  time  as  they 
have  satisfied  themselves  to  be  sufficient  and  necessary. 

In  Austria  the  obligation  to  attend  school  ceases  at  12 
years  of  age. 

In  Pnusia,  Saxony,  Bavaria,  and  Wirtemberg,  the 
laws  require  the  attendance  of  children  at  school  until 
they  have  attained  the  age  of  14  years ;  but  actual  ac- 
quirements are,  notwithstanding  the  general  enactments 
of  the  laws,  preferred  to  mere  attendance  at  school,  and 
two  years'  attendance  at  school  is  dispensed  with  in  the 
case  of  those  children  who  obtain  a  certificate  from  their 
schoblmaster  and  clergyman,  and  who  are  thus  released 
from  their  school  obligations  at  the  age  of  12  years. 

I  have  already  argued  that  laws  enforoing  education 
should  be  confined  to  children.  Young  persons,  able  to 
read  and  write  and  to  work  sums,  ought  to  be  students 
in  a  system  purely  voluntary.  The  various  Mechanics' 
and  other  local  Institutions  are  the  proper  spheres  of 
study  for  the  youth  of  the  labouring  classes.  No  effort 
shoiud  be  withheld,  and  very  much  is  now  doing,  espe- 
cially under  the  enlightened  support  of  this  Society, 


to  promote  this  voluntary  pursuit  of  knowledge ;  to 
induce  young  men  to  improve  the  scanty  instruction 
to  which  they  may  have  been  unavoidably  restricted 
at  school.  If  in  diildhood  they  are  taught  regularity, 
subjection  to  discipline,  and  the  mere  rudiments  which 
are  now  proposed,  they  would  be  fit  to  receive  and  to 
hold  the  higher  instruction  which  in  later  years  may 
be  obtained  during  their  leisure  hours. 
'  But  the  whole  value  of  a  certificate  system  would 
depend  upon  its  practicability.  If  it  could  be  proved 
that  trustworthy  certificates  would  be  obtained ;  tliat 
there  would  be  no  special  disfranchisement  of  any 
class  of  schools ;  that  the  state  would  only  interfere  to 
execute  the  law ;  that  parents  would  have  free  choice  o 
the  scliool,  then,  perhaps,  some  serious  objections  to  the 
compulsory  system  would  be  answered ;  and  in  proposing 
a  schoolmaster's  certificate  duly  authenticated  as  a  qua- 
lification for  employment,  the  scheme  is  not  submitted 
as  one  that  is  free  from  objection,  as  a  scheme  which 
may  be  considered  fViUy  adequate  to  meet  the  real  exist- 
ing wants,  but  as  a  commencement,  which  may  lead  to 
the  development  of  a  plan  better  adapted  for  general 
employmenta  tlian  is  the  special  factory  nalf-timc  system 
of  education,  a  plan  more  suited  to  the  requirements  of 
the  age,  and  offenufi  more  prospect  of  real  and  substan- 
tial advantage  to  children. 

The  trustwor^iness  of  a  certificate  depends  upon  the 
character  of  the  granter,  the  value  of  it  upon  his  cajia- 
city,  and  it  may  be  urged  that  schoolmasters  are  hardly 
persons  to  be  entrusted  indiscriminately  with  the  ant- 
ing of  certificates.  But  the  principle  has  been  sanctioned 
by  the  government,  that  approved  schoolmasters  are  the 
persons  to  whom  such  power  may  be  confided.  Under 
the  existing  regulations  of  the  Committee  of  Privy 
Council  on  Education,  schoolmasters  may  grant  to 
children  after  a  public  examination,  certificates  upon 
forms  supplied  and  counter-si^ed  by  the  Inspector  of 
Schools.  In  the  several  Coal  Mine  Prize  Associations, 
the  certificates  are  similarly  granted  by  the  schoolmasters, 
and  in  proposing  that  schoolmasters  of  schools  not  under 
inspection  may  be  empowered  to  grant  educational  cer- 
tificates, it  appears  to  be  better  to  deal  with  the  means 
at  hand,  to  accept  what  is  in  existence,  and  to  make  the 
best  of  it,  to  aaapt  the  scheme  to  the  present  state  of 
things,  than  to  niake  it  dependent  upon  a  new  state  of 
things  which  has  to  be  expressly  created,  and  fo  defer, 
perhaps  indefinitely,  the  immense  amount  of  good  which 
might  accrue  from  the  present  means. 

The  proposition  that  has  been  made,  that  local  exami- 
ners shoula  hold  examinations  at  frequent  intervals  for 
the  purpose  of  granting  Educational  certificates,  would 
be  the  most  efficient  mode  of  working  a  certificate  system, 
but  it  must  not  be  forgotten  how  elementary  is  the  know- 
ledge that  would  be  required,  at  any  rate  at  first,  of 
candidates  for  employment ;  and  liow  needless,  on  that 
account,  would  be  the  appointment  of  special  examiners 
to  grant  certificates  of  attainments  so  slight.  For  these 
reasons  it  would  be,  perhaps,  expedient  to  bear  for  a  time 
with  the  present  schoolmasters,  (the  deficiences  of  many 
of  whom!  acknowledge  and  lament)  inasmuch  as  the 
more  the  necessity  of  a  child  learning  something, 
and  learning  •it  well,  becomes  evident,  the  more 
rapidly  will  the  schoolmaster  and  the  dame,  incapable  of 
imparting  the  instruction  that  is  required,  pass  away, 
and  their  places  be  supplied  by  teachen  qualified  to  grant 
certificates  of  far  higher  attainments. 

The  question  yet  remains,  in  what  manner  such  a 
scheme  would  be  administered  so  that  it  should  be 
generally   observed.     For   the   consideration    of  this 

Siestion,  emplo3rments  may  be  divided  into  three 
asses : — Establishments  already  under  restrictions ;  Es- 
tablishments not  under  restrictions,  but  wherein  juvenile 
labour  is  required ;  All  other  employments  of  children. 
There  are  three  kinds  of  employment  of  children  now 
under  I'estriction — ^factories,  printworks,  mines ;  and  the 
officers  already  appointed  to  carry  out  the  provisions  of 
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the  several  acts  relating  to  them,  would  res^tivelv  be 
the  proper  officers  to  superintend  the  application  in  them 
of  any  general  regulations  respecting  education. 

With  respect  to  Uie  emplo^ouent  of  children  in  mines, 
Hr.  Tremenheere,  the  inspector  of  mines,  has  expressed 
the  strongest  opinion  of  the  impracticability  of  a  half- 
time  system,  and  he  advocates  a  system  whereby  the 
employment  of  children  in  mines  shall  be  illegal,  except 
upon  the  production  of  a  certificate  periodically,  proving 
them  to  have  previously  attended  school  for  a  certain 
number  of  hours,  or,  in  other  words,  he  advocates  the 
priutwork  system  of  education.  If  this  system  required 
the  production  of  a  certificate  of  ability,  instead  of  a 
certificate  of  so  many  hours  passed  in  school  at  i  Tegular 
intervals,  sometimes  upon  **  Saint  Monday,"  sometimes 
in  the  morning,  sometimes  in  the  afternoon,  it  would  be 
an  improvement  upon  the  half-time  system,  but  as  far 
aa  the  experience  of  the  printwork  system  may  be  relied 
on,  it  is  a  system  of  the  smallest  value. 

With  respect  to  the  employment  of  children  in  facto- 
ries, if,  aa  many  persona  believe,  and  as  I  also  am  of 
opinion  myself,  a  child  of  12  is  capable  of  performing 
the  work  of  a  child  of  13  without  injury  to  health,  or 
detriment  to  its  physical  development,  it  would  appear 
to  be  a  measure  of  justice  to  manufacturen  to  permit  the 
employment  of  children  of  12  years  of  age  for  full-time 
upon  the  production  of  an  educational  certificate.  My 
colleague.  Sir  John  Kincaid,  who  for  some  years  hais 
urged  upon  Parliament  with  much  force  the  substitution 
of  a  certificate  system  instead  of  the  half-time  system 
in  factories,  has  also  expressed  his  opinion,  in  which  he 
is  confirmed  by  others,  that  a  child  of  11  years  is  fully 
equal  to  perfonn  the  labour  now  performed  by  a  young 
person  of  Id ;  but  there  are  ^ood  grounds  for  believing, 
notwithstanding  the  precautions  contained  in  theFactorv 
Acts  for  preventing  the  employment  of  children  for  Aill- 
iime  until  the  age  of  13,  that  there  are,  at  the  present 
moment,  many  children  employed  for  fiUl-time  in  fac- 
tories who  are  not  more  than  12  years  of  age. 

The  proof  of  the  attainment  of  13  years  of  age  for 
faotoiy  bboor,  is  not  a  certificate  of  birth,  but  the  cer- 
tificate of  a  surgeon  that  he  is  of  opinion  that  the  child 
has  the  appearance  of  that  age,  and  is  free  from  disease, 
d^c,  whioh  would  render  him  unfit  for  factory  labour — a 
disqualification,  however,  not  of  fluent  occurrence. 

Although  I  have  great  respect  for  many  of  the  certi- 
fying surgeons  of  my  district  aa  men  of  undoubted 
ability  and  honour,  and  who  perform  the  duties  of  their 
office  with  seal  and  fidelity,  yet  I  cannot  believe,  indeed 
I  know  Arom  experience,  that  **  an  opinion  of  the  appear- 
ance of  a  child "  is  not  so  certain  a  proof  of  age  as  a 
eertificate  of  birth ;  and  in  our  joint  report  for  the  half- 
year  ending  Slst  October,  1863,  my  three  colleagues  and 
myself  drew  the  attention  of  Parliament  to  the  veiy 
unsatisfactory  condition  of  this  part  of  the  machinery 
of  the  Factoiy  Acts. 

I  do  not  suppose  that  the  certifying  surgeons  advisedly 
pronounce  what  they  know  to  be  an  erroneous  judgment ; 
iMit  there  are  many  errors  of  judgment ;  and  the  extreme 
pressure  of  the  parenta,  their  assertions  and  false  state- 
ments blind  the  surgeon  to  the  real  appearance  of  the 
child.  In  fact,  the  certifying  surgeon  ha*  frequently,  and 
especially  when  trade  is  briak,  a  very  difficult  task,  re- 
quiring great  firmness  and  discretion. 

If  the  certificate  system  were  extended  to  factories, 
there  ought  to  be  no  interference  with  the  half-time  sys- 
tem, except  between  the  ages  of  12  and  13.  Between 
the  a^  of  8  and  12,  children  must  still  be  restricted  to 
half-time,  attending  school  daily ;  but  on  the  completion 
of  that  age,  and  the  production  of  a  certificate,  they 
would  be  entitled  to  full-time  employment.  If,  how- 
ever, children  should  be  unable  to  produce  an  educa- 
tional certificate  at  the  age  of  12  years,  they  would  be 
required  to  continue  upon  half-time,  and  to  attend 
school  until  the  age  of  13,  when  they  are  entitled  by 
the  Factory  Acta  to  work  for  full-time. 


The  next  class  of  employment  are  those  tiades  in 
which  a  lar^e  number  of  duldrsn  are  employed. 

The  institution  of  some  Inspection  would  here  be 
necessary.  In  many  estaUiahmenta  an  inspection  would 
be  merely  nominal,  because  the  principals,  as  a  measure 
of  their  own,  in  their  earnestness  for  the  well-being  of 
their  hands,  would  not  only  do  all  that  the  law  might 
enjoin,  but,  like  some  occupiers  of  factories  to  whom  1 
could  refer,  go  far  beyond  the  requirementa  of  an  Act  of 
Parliament.  But  in  others,  especially  upon  the  intro- 
•  duction  of  a  new  law,  some  inspection  would  be  requisite, 
both  to  explain  the  details  of  the  law,  to  remove  anv 
anticipated  difficulties  in  its  application,  and,  if  opposed, 
to  enforce  its  adoption. 

The  last  class  of  employment  comprises  all  other  oc- 
cupations—mechanical,  commercial,  uid  a^^rieultuial. 

in  this  daisB,  I  conceive  a  special  inspectiOD  might  not 
be  requisite.  There  would  be,  in  fact,  a  aupervisioD  per- 
ading,  constant  and  non-offioial.  In  niiml  distriets  where 
all  the  residents  are  known  to  each  other,  there  woold  be 
a  constant  cheek  upon  the  premature  empl<nrnient  of 
children.  The  rector,  the  curate,  the  dissenting  min- 
ister, the  Roman  Catholic  priest,  knowing  respMtivdy 
the  members  of  their  communion,  the  visitorB  of  the 
poor,  would,  by  their  presence,  beaneffieientcheck.  The 
village  schoolmaster  may  readily  kr.ow,  and  in  ^ectdoes 
know,  what  becomes  of  his  pupils.  Thus,  thex  would 
be  so  much  general  attention  drawn  to  the  subject,  that 
it  would  be  difficult  to  evade  the  law ;  the  emfdoyer  of 
an  uneducated  child  would  be  the  object  of  as  much  dis- 
trust as  the  parent. 

The  same  means  would  exist  in  towns,  but  in  a  some- 
what less  effective  degree,  and  to  make  up  for  what  these 
af^ents  could  not  accomplish,  the  Sunday  adiool  teacben, 
district  visitors,  andjotherpersonshaviiiglikeopportDnitiei, 
would  exercise  a  salutary  and  I  believe,  a  very  effective 
moral  control,  over  the  irregular  emplojrment  of  children. 
All  this  supervision,  this  control  would  be  of  moral 
force  only,  and  I  believe,  astheprohibitioii  would  be  one 
ofunivenal  application,  not  of  apiactice  which  eusled 
in  a  certain  trade,  unknown  to  the  tpublio  out  of  that 
trade,  that  if  these  persons  exerted  their  lust  influence 
in  their  several  spheres,  a  speeial  inspection  would  be 
uncalled  for,  and  the  infliction  of  a  peiialty  be  rarely 
necessary. 

But  the  requirement  of  an  educational  certificate  was 
proposed  to  Parliament  in  ISil ,  in  a  bill  to  regulate  labour 
m  silk  Cictories.  In  that  year,  a  bill  was  introduced  into 
the  House  of  Commons,  by  Mr.  Fox  Maule  (now  Lord 
Panmure,)  and  the  late  Mr.  Shiel,  on  the  part  of  the 
government,  in  which  it  was  proposed  that  no  child  under 
13  years  of  age  should  be  employed  unless  he  was  able  to 
read  the  New  Testament,  and  that  every  child  under  18 
should  be  examined  orce  a  year  by  a  dei^gyman ;  and  if 
he  did  not  certify  that  satisfactory  progress  had  been 
made  since  the  laitt  examination,  the  chud  could  not  be 
employed.  And  further,  that  no  persoa  under  14  years 
of  age  should  be  employed  for  more  than  10  hours  a-day, 
unless  he  could  read  fluently  any  part  of  tiie  Holy  Scrip- 
tures, could  write  a  fair  copy  in  laige  and  small  hrnd, 
and  understood  the  first  four  rules  of  simple  arithmetic, 
and  could  produce  a  certificate  of  such  ability. 

This  bill  was  withdrawn  by  the  government,  together 
with  many  others,  pricn*  tothedisBMutionofPuUameni; 
in  the  reassembling  of  which.  Sir  Robert  Feel  was  placed 
in  power,  and  his  government  did  not  adopt  this  bill  of 
their  predecessors. 

It  may  yet  be  objected,  that  to  require  a  oertifioate 
from  every  child  would  be  to  inflict  a  serious  hardship  upon 
those  parents  whoare  really  too  poor  to  pay  the  schod-tee. 
The  legislature  has  already  provided  for  the  training  of 
children  whose  youth  has  been  neglected  by  their  parents, 
and  who  have  become  criminals ;  it  has  provided  for  the  in- 
struction of  children,  not  crimimls,  but  flrom  necesuty 
inmates  of  workhouses ;  and  it  has  empowered  boards  of 
guardians  to  send  to  school  the  ehUdren  of  penoD*  n- 
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oeivin^  out-door  relief;  and  having  thiu  provided  for 
the  children  of  the  least  deserving  classea,  can  the  legis- 
lature refuse  much  longer  to  make  some  provision  for 
the  instruction  of  those  children  whose  parents,  not 
being  criminals,  nor  inmates  of  workhouses,  nor  deserters 
of  their  children,  nor  burdens  upon  their  richer  brethren, 
are,  neTertheless,Junable  from  poverty  to  pay  school  fees 
and  to  maintain  their  children  altogether  without  as- 
sbtanoe. 

In  all  the  higher  grades  of  employment,  guarantees 
most  be  produced  vouching  for  the  character  and  ability 
of  the  persons  employed :  in  many  minor  occupations  the 
employers  require  a  satisfactory  reference,  and  through 
the  instrumentality  of  this  society  a  great  impulse  has 
been  given  to  the  value  of  a  certificate ;  and  at  your  in- 
vitation all  the  principal  bankers,  merchants,  traders  and 
manufacturers  nave  declared  their  readiness  to  give  pre- 
ference to  persons  holding  certificates  granted  bv  the 
examiners  of  this  Society ;  and  I  venture  to  hope  that  it 
is  not  too  much  to  expect,  while  they  require  guarantees 
from  adults,  and  express  a  willingness  to  attadi  value  to 
certificates  of  attainments,  that  the  employers  of  juvenile 
labour  will  also  give  a  preference  to  children,  who,  in 
their  humble  way,  present  certificates  of  their  honest 
exertions,  and  thus  wul  stimulate  and  reward  the  sacrifices 
of  the  industrious  poor. 

DISCUSSION. 

Mr.  F.-S.  Powell,  having  alluded  to  a  report  by  Mr. 
Redgrave  in  1865  upon  the  operation  of  the  factory  sys- 
tem in  France,  b^ged  to  inquire  how  far  the  regulations 
of  the  government  with  regard  to  the  restriction  of  the 
houTB  of  labour,  d^c,  in  factories  had  been  carried  into 
effect.  It  was  stated  in  that  report,  that  owing  to  various 
local  circumstances,  those  regmations  were  only  partially 
carried  out.  He  wished  to  inquire,  generally,  with  re- 
gard to  the  working  of  the  factoiy  i^stems  in  Belgium, 
Germany,  and  America,  and  particularly  with  regard  to 
education  in  those  countries  in  connection  with  the 
factory  system. 

Mr.  Redgrave  replied,  that  in  Prussia,  the  half-time 
system  existed  nominally,  but  not  in  practice,  in  conse- 
qaeace  of  the  objection  to  it  on  the  part  of  the  manu- 
facturers. The  statute  was  passed  requiring  the  appoint- 
ment of  inspectors  of  fiustones,  but  none  were  appointed, 
and  the  law  remained  in  abeyance.  That  law  restricted 
adult  labour  in  factories  to  12  hours  per  day,  and  short 
hoursfor  children  who  were  required  to  attend  school. 
The  same  might  be  remarked  with  regard  to  France, 
with  the  exception  of  the  department  of  Le  Kord ;  at 
Lille  the  regulations  were  carried  into  effect  rigidly,  but 
he  believed  in  no  other  part  of  France. 

Mr.  HsNBY  Cole,  C^.,  said  he  would  take  this  op- 
portunity of  addresiug  a  few  words  on  the  general  prin- 
ciple of  education,  and  governmental  interference  with 
it,  rather  than  attempt  to  go  into  the  details  of  the 
paper  that  had  been  brought  oefore  them.  They  might 
coUect  from  the  paper  that  there  was  a  great  deal  of 
caprice  about  the  factory  system.  It  seemed  to  him 
that  the  Government,  having  found  out  the  means  of 
catching  large  numbers  of  people  concentrated  in  fac- 
tories, bad  applied  to  them  exclusively  rules  which,  if 
correct,  ought  to  be  applied  to  the  community  at  large. 
There  appeared  to  be  an  anomaly  in  this,  but  it  was  the 
practice  in  this  country  to  go  on  little  by  little.  He 
ventured  to  think  the  principle  was  correct  that  the 
Government  should  endeavour  to  see  that  the  people  were 
educated.  He  thought  that  was  the  first  point  they  had 
to  discuss.  He  ventured,  at  an  agricultural  meeting 
held  last  autumn,  to  remark,  that  he  thought  what  was 
good  for  the  factory  people — ^if  good — was  good  for  the 
agricultural  people  too;  but  the  farmers  said,  "  they 
would  not  stand  it."  His  remark  upon  that  was,  that 
if  the  proprietors  of  factories,  who  were  a  veiy  powerful 
body^if  they  submitted  to  the  compulsory  education  of 


their  workpeople,  probably  the  farmers  might  learn  to 
bear  the  same  infliction.  He  was  not  an  advocate  for 
Government  interference  where  it  could  be  done  without ; 
and  where  people  could  act  for  themselves  he  thought  it 
was  best  for  the  Government  to  abstain  from  inter- 
ference. It  might  be  imagined  that  because  he  was  con- 
nected with  the  educational  department,  he  had  some  pre- 
judices upon  the  subject.  He  desired  to  place  upon  tiie 
records  of  this  Societv  the  opinions  of  one  of  the 
soundest  writers  on  Political  Economy  (and  when  he 
mentioned  his  name  he  need  not  say  that  he  was  no 
advocate  for  despotic  interference),  he  referred  to  John 
Stuart,  Mill,  the  most  eminent  political  writer  in  this 
country,  and  probably  in  Europe,  at  the  present  time* 
He  had  glanced  over  his  work  in  order  to  read  to  them 
in  his  own  words,  which  would  better  show,  than  any  he 
(Mr.  Cole)  could  employ,  the  opinions  which  the  author 
held  in  reference  to  the  interference  of  Government  in 
this  question  of  education : — 

**  But  there  are  other  things,  of  the  worth  of  which  the  demand 
of  the  maiket  is  byno  means  a  test;  things  of  which  the  utility 
does  not  oonsist  in  ministering  to  indinatioiis,  nor  in  serring 
the  dsilv  uses  of  life,  and  the  want  of  which  is  least  felt  where 
the  need  is  greatest.  This  is  peeoUarly  true  of  those  things 
which  are  dueflyasefiil  as  tending  to  raise  the  character  o! 
human  beings.  The  uncultiTated  eannot  be  competent  judges 
of  cuItiTstion.  Those  who  most  need  to  be  made  wiser  and 
better  usually  desire  it  least,  and  if  the^  dssuned  it,  would  be 
incapable  of  finding  the  way  to  it  by  their  own  lights.  It  will 
oontmuaUy  happen,  on  the  voluntaiy  system,  that  the  end  not 
being  desired,  the  means  will  not  beprorided  at  all,  or  that  the 
penons  reqnunng  improvement  baring  an  imperfect  or  sltoro- 
Iher  erroneous  conoeption  of  what  they  want,  the  supply  caUad 
forth  by  the  demand  of  the  market  will  be  anything  but  what  is 
really  required.  Now,  any  well-intentioned  and  tSerably  ciri- 
lised  Government  may  think  without  presumption  that  it  does 
or  ought  to  possess  a  degree  of  eultiTation  above  the  average  of 
the  community  which  it  rules,  and  that  it  should  therefore  be 
capable  of  offering  better  education  and  better  instruction  to 
the  people  than  the  greater  number  of  them  would  spontaneouslT 
demana.  Education,  therefore,  is  one  of  those  thmgs  which  it 
is  admissible  in  princiide  that  a  government  should  proride  for 
the  people.  The  ease  is  one  to  which  the  reasons  of  the  non- 
interference principle  do  not  necessarily  or  universally  extend. 

"  With  re^od  to  elementary  education,  the  exception  to  ordi- 
nary rulM  may,  I  conceive,  justifiably  be  carried  much  further. 
There  are  certain  ^mary  elements^  and  means  of  knowledge 
which  it  is  in  the  highest  d^ree  desirable  that  all  human  beings 
bom  in  the  community  should  aoguire  during  childhood." 

We  might  take  it  for  granted  that  they  were  all  agreed 
that  eveiybody  ought  to  be  able  to  read  and  write.  At 
the  same  time,  he  did  not  think  mere  reading  and 
writing  would  make  human  beings  all  that  they  ought 
to  be.  It  only  helped  them  a  little  way  on.  He  would 
not  theorise  upon  fine-drawn  schemes  of  education  of  the 
affections,  and  those  imperceptible  matters  which  a  child 
acquired  under  the  influence  of  home  education ;  but  he 
mi^ht  safely  aver,  that  everybody  ought  to  read  and 
wnte,  and  acquiescing  in  that  proposition,  he  would  ask 
them  not  to  shrink  from  taking  those  means  that  would 
help  the  people  to  read  and  write. 

"  If  their  patents,  or  those  on  whom  they  depend,  have  the  power 
of  obtaining  for  them  this  instruction,  and  fiul  to  do  it,  they 
commit  a  duuble  breach  of  duty,  towards  the  children  themselves, 
and  towards  the  members  of  the  community  generaUy,  who  are 
all  liable  to  suffer  seriously  from  the  consequences  of  igaorance 
and  want  of  education  in  their  feUow-citisens.  It  is,  therefore, 
an  allowable  exeidse  of  the  powers  of  government  to  impose  on 
parents  the  le^  obligation  of  girin^^  elementary  instruction  to- 
children.  This,  however,  cannot  fairly  be  done  without  taking 
measures  to  ensure  that  such  infttruetum  shall  be  dways  acces- 
sible to  them,  either  gxatoitously  or  at  a  trifling  expense. 

**  It  may,  indeed,  be  objected  that  the  education  of  children  ist 
one  of  those  expenses  which  parentSi  even  of  the  labouring  dass». 
^ought  to  defi»y;  that  it  is  desirable  that  they  should  feel  it  in- 
'cumbent  on  them  to  proride,  by  their  own  means,  for  the 
fulfilment  of  thtir  duties,  and  that  by  giving  education  at  the 
cost  of  others,  just  as  much  as  by  giving  subsistence,  the 
standard  of  necessary  wages  is  proportionally  lowered,  and  the 
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ipiings  of  exertion  and  self-restnint  are  to  much  relaxed.  This 
anoment  could,  at  beat,  be  onlj  Talid  if  the  aueation  were  that 
oTsabetitntinff  a  pnblie  proriaion  for  nhMt  individiials  woold 
otherwise  do  tor  themaelves,  if  all  parents  in  the  labouring  dass 
recosnized  and  praetised  the  duty  of  giiring  instmctioii  to  their 
chiluvn  at  their  own  expense.  Bat,  inasmnch  as  parents  do 
not  praetioe  this  duty,  and  do  not  indnde  education  among 
those  necessary  expenses  which  their  wages  must  proride  for, 
therefore,  the  general  rate  of  wages  is  not  hi«^  enoogh  to  bear 
those  expenses,  and  they  mast  be  borne  Irom  some  other 
source.  And  this  is  not  one  of  the  cases  in  which  the  tender 
of  help  perpetuates  the  state  of  things  which  renders  help  ne- 
cessary. Instmction,  when  it  is  really  such,  does  not  enerrate, 
but  strengthens  as  well  as  enlarges  the  aetiTe  (aenlties.  In 
whaterer  manner  acquired,  its  effect  on  the  mind  is  layouable 
to  the  spirit  of  independence ;  and  when  nnless  had  gratuitously 
it  wonla  not  be  haa  at  all,  help  in  this  fonn  has  me  opposite 
tendency  to  that  which  in  so  many  other  cases  maxea  it 
objectionable — ^it  is  help  towards  doing  without  he^.*' 

If  they  looked  at  thr  principle  of  the  Poor  Law,  they 
found  that  the  more  worthleHs  people  were  helped,  the 
less  they  would  help  themselves;  but  the  more  they 
helped  a  child,  the  more  independent  they  made  him 
in  after  years.  Therefore,  those  who  talked  in  high- 
sounding  phrases  about  liberty,  could  only  prove  the 
worth  of  their  assertions  by  being  prepu*ea  to  educate 
the  children. 

«<  In  Bngland,  and  most  European  countries,  elsmentary  in- 
stmction cannot  be  paid  for  at  its  fuU  cost,  from  the  oommon 
wages  of  unskilled  labour,  and  it  would  not  if  it  could." 

He  did  not  agree  with  the  author  in  this.  He  believed 
if  they  could  train  up  the  bbouring  population  to  forego 
their  useless  pot  of  l)eer,  the  money  saved  would  be  em- 
ployed in  the  education  of  their  children.  In  his  experi- 
ence of  country  life,  be  had  often  seen  the  agricultural  la- 
bourer forego  his  2d.  per  week  from  his  beer  in  order  to 
educate  his  children. 

**  Thealtemstive  therefore  is  not  between  government  snd  pri- 
vate specnlatioo,  but  between  a  government  provision  and  volun- 
tary cnarity ;  between  interference  by  government,  and  interfer- 
ence by  associations  of  individuals,  suMcnbing  their  own  money 
for  the  pnrpose,Iike  the  two  great  Sdiool Societies.  It  is,of  course 
not  desnable  that  anything  should  be  dons  by  funds  doived 
from  compulsonr  tsxation  which  is  alreidv  suffidently  weU 
done  b^  individual  liberality.  How  far  tms  is  the  case  with 
school  instruction,  is,  in  each  particular  instance,  a  question  of 
fact.  The  education  provided  m  this  country  on  the  voluntary 
principle  has  of  late  been  so  much  discussed,  that  it  is  needless 
m  this  place  to  eritieise  it  minutely,  and  I  shall  merely  express 
my  con  notion,  that  even  in  quantity  it  is,  and  is  likely  to  remain, 
altcwcther  insufficient,  while  in  quality,  though  with  some  slight 
tendency  to  improvement,  it  is  never  good  except  by  some  rare 
accident,  and  generally  so  bad  as  to  be  little  more  than 
nominaL" 

They  knew  that  schools  had  very  considerably  improved 
during  the  last  twenty  years;  but  if  they  went  into 
many  schools — some  of  which  he  could  mention — schools 
well  inspected,  well  endowed,  and  getting  government 
crants,  and  reoeivui^  substantial  aid  from  the  benevo- 
fent  in  the  district — if  they  went  into  such  schools  and 
put  a  question  to  the  children  out  of  the  rote  taught  by 
their  lx>ok8,  they  were  puzzled  to  give  an  answer.  Mr. 
Cole  then  related  some  anecdotes  of  schools  within  his 
own  experience,  to  show  the  truth  of  this  observation. 
Mr.  Mill  went  on  to  say — 

"  I  hold  it  therelbfe  the  dutvof  govcnmeBt  to  supply  the  de- 
fect by  proridinff  elnneataiy  schools,  aeoessiblt  to  all  the  ehildren 
of  the  poor,  eilaer  freely,  or  for  a  payment  too  inconsidenble 
to  be  senribly  felt ;  the  remainder  of  the  cost  to  be  defrayed,  as 
in8eot1sud,l>y*loealnte,  thit  the  inhabitaats  of  the  locality 
might  have  a  straogtr  interest  in  watehing  over  the  manage- 
ment, and  rhifiking  n^^igcnce  and  abusa." 

A  rate  was  a  thing  they  hated  in  this  countrv.  To 
show  how  little  they  were  really  in  earnest  on  the  snb-< 
jcct  of  education,  it  was  a  fact  that  not  one  town  in 
England — ^not  even  Manchester  itself,  which  had  been 
begging  for  a  local  rate  for  the  purposes  of  education, 
io.  \  he  last  ten  years— waaprepared  to  have  a  local  rate  ad- 


ministered by  its  municipal  authorities,  for  teaching  the 
people  indiscriminately  to  read  and  write.  Rates  were 
odious  things,  and  people  were  not  sufficiently  in  earnest 
to  bear  such  an  infliction  for  the  sake  of  education. 

"One  thinff  most  be  strenuonslv  insisted  on;  thatthe  govern- 
ment must  claim  no  monopoly  for  its  education,  either  in  the 
lower  or  in  the  hi^er  brsnches ;  must  exert  neither  authority 
nor  influence  to  mdnce  the  people  to  resort  to  its  teachen  in 
preference  to  others,  and  must  confer  no  peculiar  sdvantsgetoo 
those  who  have  been  instructed  by  them.  Though  Ihe  goTen- 
ment  teachers  will  probably  be  superior  to  the  average  ot  private 
instructors,  they  wiilnot  embodv  all  the  knowkdga  aodss^tj 
to  be  found  in  all  instracton  taken  together,  and  it  isdesinUe 
to  leave  open  as  maov  roads  as  possible  to  the  desired  end.  Kor 
is  it  to  be  endured  that  a  government  should,  either  deiure  or 
de  facto f  have  a  complete  control  over  the  education  of  the  peo- 

Sle.  To  possess  such  a  control,  and  actually  exert  it,  is  to  be 
espotie.  A  government  which  can  mould  tli«  o^nioiu  and 
sentiments  of  the  people  from  theb  youth  upwards,  can  do  with 
them  whatever  it  pleases." 

That,  he  believed,  was  quite  true ;  but  at  the  same  time 
he  was  not  prepared  to  say  that  teaching  people  to  read 
the  free  press  of  this  coimtry  had  any  tendency  to  en- 
courage despotism. 

*'  Though  a  government,  therefore,  may,  and  in  msny 
cases  ought  to  establish  schools  and  colleges,  it  mast 
neither  compel  nor  bribe  any  person  to  come  to  them ;  nor 
ought  the  power  of  individusls  to  set  up  rind  establishment! 
to  depend  m  any  deguM  upon  its  anthorisation.  It  may  be 
justined  in  requiring  from  sil  the  jpeople  that  tiie^  shall  possess 
instruction  in  certam  things,  but  not  in  prescribing  to'them, 
how  or  from  whom  they  shall  obtain  it'* 

Tliat  was  the  whole  gist  of  the  question  of  education  in 
this  country.  When  public  opinion  ripened  to  a  de- 
mand for  education,  the  only  thins  the  state  had  a  right 
to  do  was  to  st«p  in  on  behalf  of  the  poor  and  the  feeble, 
and  enable  them  to  obtain  it ;  and  so  far  he  hoped  that 
all  who,  like  himself,  disliked  government  interference, 
would  be  prepared  to  go. 

**  In  the  matter  of  education,  the  intervention  of  govemmeat 
is  justifiable,  because  the  case  is  not  one  in  whidi  the  mtersst  and 
judgment  of  the  consumer  are  a  suffident  security  for  the  good- 
ness of  the  commodity.  Let  us  now  consider  another  dass  of 
cases,  where  there  is  no  person  in  the  situation  of  a  oonsuoMr, 
and  where  the  interest  and  judgment  to  he  relkd  on  are  those 
of  the  agent  himself,  as  in  the  conduct  of  any  business  in  wfaieb 
he  is  exunsively  interested,  or  in  entering  into  any  eontiaet  or 
engagement  by  which  he  himself  is  to  be  bound. 

"  The  ground  of  the  practical  principle  of  non-inteiierenee 
must  here  be,  that  most  persons  take  a  iuater  and  more  in- 
telligent riew  of  their  own  interest,  and  of  the  means  of  pro- 
moting it,  than  can  either  be  prescribed  to  them  by  a  gepersl 
enactment  of  the  legislature,  or  pouited  out  in  the  particnlsr 
case  by  a  public  functionary.  The  maxim  is  unquestionably 
sound,  as  a  general  rule ;  but  there  u  no  difficulty  m  pereeiriitf 
some  very  lane  and  conspicuous  exceptioiis  to  it.  *  *  * 
The  indtvidnalwho  is  presumed  to  bettie  best  jodge  of  has  own 
interests  may  be  incapable  of  judging  or  acting  for  himself;  may 
be  a  lunatic,  an  idiot,  an  iniant ;  or,  though  not  wholly  in- 
capable, may  be  of  immature  yeara  andjudf;ment.  In  this 
case,  the  foondation  of  the  laitBer-faire  pnnciple  breaks  down 
entirely.  The  person  most  interested  is  not  the  best  judge  of 
the  matter,  nor  a  competent  judge  at  aU.  Insane  persons  sre 
evervwhere  regsrded  as  proper  objects  of  the  care  of  the  state. 
In  the  case  of  children  and  young  persons,  it  is  common  to  sa^ 
that  though  they  cannot  judge  for  themselves,  tbev  havetbeff 
parents  or  other  relatives  to  judge  for  them.  But  tus  lemoves 
the  question  into  a  different  catefforv,  making  it  no  ^if^  .^ 
question  whether  the  government  snonU  inteifore  with  mdi- 
viduals  in  tho  directkm  of  their  own  conduct  sfid  interests,  bat 
whether  it  should  leave  absolutely  in  their  power  the  eoodnct  sad 
interests  of  somebody  ebe.  Parental  power  ia  as  sasccptiUe  of 
abuse  as  any  other  power,  and  is,  as  a  matter  of  fact,  conitsntly 
abused.  If  laws  do  not  succeed  in  preventing  maents  from 
brutally  iH-treatiog,  and  even  from  mnidcring  their  cUUreo, 
frrlessoocht  ittobeirauined  that  the  interests  of  «lnl^ 
will  never  be  sacrificed  in  more  common-place  and  kssieTomng 
ways  to  the  seUbhnsss  or  the  mistakes  of  their  parents.  Whst* 
ever  it  can  be  dearfy  seen  that  parc&ta  ought  to  do  or  tebsar  »« 

tiie  interests  of  ehlldrai,  the  law  ia  wananted,  if  it  is  aUe,iB  eon- 
pelUog  to  be  done  or  foibonie,  and  is  genenlly  boond  to  do  so* 
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To  take  an  ezapple  from  the  peculiar  proTioce  of  political  eco- 
nomy; it  IS  rignt  that  chUaren  and  young  persons  not  yet 
arrived  at  maturity,  should  be  protected,  as  tar  as  the  eye 
and  band  of  the  state  can  reach,  from  being  overworked. 
Xabonring  for  too  many  hours  in  the  day,  or  on  work 
beyond  theu  strength,  shoold  not  be  permitted  to  them; 
for,  if  permitted,  it  may  always  be  compelled.  I^reedom  of  con- 
tract, m  the  case  of  children,  is  but  another  name  for  freedom 
of  coercion.  ^  Education,  also,  the  best  which  circnmstances 
admit  of  their  receiving,  is  not  a  thing  which  parents  or  rela- 
tives, from  indiflPerence,  jealousy,  or  avarice,  should  have  it  in 
their  power  to  withhold." 

Ho  knew  of  no  treatise  on  education  which  seemed  to 
him  80  clearly  to  define  what  was  within  the  province 
of  the  state  and  what  was  not,  as  these  passages  which 
he  had  quoted  from  the  writings  of  Mr.  Mill.  He  would 
remark  that,  although  they  had  the  half-time  system  in 
factories,  the  introduction  of  that  system  into  other 
fields  of  labour  seemed  to  him  a  hopeless  task  of 
detail.  He  thought  the  one  thing  in  whidi  the  state 
might  usefully  step  in  was  to  insist  that  a  child  under  a 
certain  age,  be  it  8,  or  10,  or  12  years,  should  not  be  em- 
ployed unless  it  could  read  and  write.  To  that  extent  he 
thought  the  government  was  entitled  to  go.  He  was  not 
prepared  to  say  that  the  present  half-time  system  of 
education  was  the  right  one,  or  that  it  might  not  be  carried 
further,  but  he  hoped  the  meeting  would  go  with  him  to 
the  extent  of  saying  that  it  was  the  bounden  duty  of  the 
state  to  see  that  every  child  should  be  able  to  read  and 
write. 

The  Rev.  Dr.  Booth,  F.R.S,,  begged  to  recall  the 
attention  of  the  meeting  to  the  great  object  of  the  very 
excellent  paper  just  read,  which  appeared  not  so  much  to 
question  the  principle  of  the  half-time  system  as  to  point 
out  the  inadequacy  of  the  provision  of  the  Factory  Act, 
which  constituted  a  mere  shutting  up  within  the  four 
walls  of  a  schoolroom  the  legal  test  of  educational  profi- 
ciency. It  is  no  wonder  that  parents  should  seek  to  com- 
ply with  such  absurd  and  worthless  conditions  on  the 
cheapest  possible  terms.   He  was  entirely  of  opinion  that 
the  correlative  conditions  of  supply  and  demand  held  as 
much  in  the  case  of  education,  or  rather  instruction,  as 
in  those  of  cotton  or  coal.    Create  a  demand  for  educa- 
tion and  the  supply  would  be  sure  to  follow.    We  had 
hitherto  been  going  on  the  inverse  principle,  attempting 
to  create  an  abundant  supply  for  which  there  was  no 
demand.  He  entirely  agreed  with  the  lecturer  in  his  pro- 
posal to  substitute  attainments — certificated  attainments, 
instead  of  an  objectlessconfinement.  He  was  much  pleased 
to  hear  the  preceding  speaker  (Mr.  Cole),  enunciate  so 
clearly  the  true  functions  of  the  state  in  this  matter  of 
education ;  namely,  to  test  results  themsdves,  but  not 
overmuch  to  interfere  with,  or  scrutinise  how  or  where  tiie 
results  had  been  obtained.    It  was  a  vreat  satisfaction  to 
himtohearsuchsentimentsezpreflsed,  because  they  edioed 
the  convictions  he  published  in  a  pamphlet  form,  (little 
i«ad  he'regretted  to  say  at  the  time,)  in  which,  under  the 
title  "  Examination  the  Province  of  the  State ;"  he  endea- 
voured'to   lay  down  the  true  functions  of  the  state  in 
matters  of  education.    He  could  not  entirely  agree  with 
Hr.  Redgrave  in  his  regrets  that  the  school-time  had  been 
cut  down  from  six  hours  to  three,  were  bonAfide  instruction 
given  in  the  three  hours,  because  we  must  not  imagine 
that  a  child  learns  twice  <ui  much  in  six  hours  as  he  does 
|n  three.  In  thiscase  twice  three  was  not  six,  but  very  mudi 
wffl.    He  considered  there  were  many  advantages  in  the 
half-time  system  when  faithfully  carried  out,  itcalled  into 
action  all  the  powers  of  the  mind  and  body ;  it  had  been 
tried  in  many  places  and  its  advocates  spoke  highly  of 
It ;  among  others,  Mr.  Paget,  M.P.  for  Nottingham,  who 
had  tested  it  in  agricultural  employment.  He  misht  add 
tl^t  the  same  centleman,  and  many  others  as  weU,  with 
whom  he  bad  mscussedthe  question,  entirely  approved  of 
what  this  Society  was  doing,  of  which  the  course  pointed 
out  in  the  pa^r  read  that  evening  was  an  extension,  to 
niake  proved  instruction  attested  by  an  authorised  certi- 
ficate the  paaaport  to  employment. 


Mr.  Charles  Hindlsy,  M.P.,  could  not  help  regretting 
that  this  discussion  had  taken  a  wider  and  more  genenS 
scope  than  the  title  of  the  paper  indicated.  He  thought 
the  half-time  system,  which  had  been  introduced  into 
the  Factory  Act,  was  at  the  time  very  properly  objected 
to  on  the  part  of  the  trade,  for  he  thought  it  was 
invidious  to  make  a  selection  of  the  factory  owners  and 
put  upon  them  the  obligation  to  educate  the  children^ 
a  duty  equally  incumbent  on  other  branches  of  industry. 
The  fact  that  the  children  were  collected  together  in 
large  numbers  in  factories,  did  not  render  justi&ble  that 
measure  of  the  government.  Perhaps  they  would  say — 
why  interfere  with  the  factories  at  all  ?  Mr.  Redgrave 
was,  no  doubt,  aware  that  he  (Mr.  Hindley)  had  been  an 
advocate  of  the  Factoiy  Bill  all  along,  and  he  might  be 
thought  inconsistent  in  making  the  statement  he  did 
now ;  but  he  must  be  penuitted  to  say,  that  the  question 
of  education  and  the  laws  of  labour  in  the  factories,, 
rested  upon  very  difierent  principles.  They  had  a  right 
to  impose  upon  the  factory  owner  a  restriction  as  to  the 
hours  of  labour,  for  this  reason — that  factory  la- 
bour was  compound  labour,  but  they  had  no  right 
to  restrict  the  employers  of  labour  in  other  respects. 
They  had  the  labour  of  the  adult  male  and  fe- 
male, and  also  the  labour  of  the  child.  Take  the 
case  of  two  knives, — take  what  they  called  at  school 
a  stick-knife  and  a  pen-knife;  it  was  quite  obvious 
that  while  they  could  cut  a  stick  with  the  stick-knife, 
they  could  not  cut  a  stick  with  the  pen-knife.  Again, 
in  a  pair  of  scissors  they  had  a  tender  blade  and  a  strong 
blade  combined  in  one  instrument;  they  must  confine 
the  things  they  would  cut  with  the  scissors  to  what  the 
lighter  blade  would  alloiiv  them  to  do,  or  else  they  would 
destroy  the  instrument.  He  thought  that  was  an  illus- 
tration of  the  factor}*  system.  They  could  not  employ 
the  child  with  advantage  to  the  state  to  such  a  degree 
as  would  destroy  its  physical  energies, — that  would  be 
creating  a  great  evil ;  and  therefore  they  must  adapt 
the  number  of  hours  of  labour  to  the  physical  conditions 
of  the  two  classes — the  adult  and  the  child.  At  the  same 
time,  he  saw  no  ground  why  they  should  compel  the 
factor^'  owner  to  educate  the  people  under  him.  The 
factory  owners,  he  believed,  were  as  desirous  of  educating 
the  people,  as  any  other  portion  of  the  community.  He 
was  convinced  this  compulsory  system  was  injurious  to 
the  cause  of  the  factory  people,  and  had  tended  to  make 
factory  owners  enemies  to  tne  cause  of  education  gene- 
rally. He  had  tri^  the  voluntary  principle,and  thought 
whatever  it  accomplished,  it  accomplished  better  than  com- 
pulsion, and  as  far  as  it  went  he  snould  always  advocate 
that  principle.  But  would  any  one  present  say  that  the 
people  could  be  educated  upon  the  voluntary  principle?  He 
had  raised  £20,000  in  one  meeting  towaras  that  object 
and  had  travelled  thousands  of  miles  to  raise  subscrip- 
tions; but  he  had  come  to  the  conclusion,  from  the  rea- 
soning of  Mr.  Cole,  as  weU  as  from  his  own  observation, 
that  in  the  present  state  of  things  the  voluntary  principle 
alone  would  not  suffice.  When  he  heard  in  the  House  of 
Commons  of  this  objection  to  that  scheme,  and  that  ob- 
jection to  another  sdieme,  and  yet  saw  the  raggedchild- 
ren  running  about  the  streets  and  courts,  he  said — ^let 
them  have  any  and  every  scheme,  so  only  that  this  state 
of  things  might  be  altered. 

The  Earl  of  Ducie  expressed  his  gratification  at  hearing 
the  very  able  paper  of  Mr.  Redgrave.  He  had  come  to 
the  conviction,  which  probably  most  of  them  had  done— 
that  the  present  half-time  system,  however  well  adapted 
as  an  initiatory  measure  for  saving  a  vast  number  of 
children  of  tender  years  from  labour  which  cruBhed 
them  into  physical  deformity,  had  entirely  failed,  as 
an  educational  measure.  Besides  the  other  objections 
brought  forward  by  Mr.  Redgrave,  there  was  one  which, 
in  his  (Lord  Ducie's)  opinion,  was  the  (preateBt  objection 
of  all,  namely — ^that  it  seemed  to  be  inapplicable  as  a 
general  measure.  Nothing  short  of  the  system  of  certifi- 
cates seemed  likely  to  meet  the  deficiency,  and  even  in 
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that  he  thought  there  would  he  difficulty  in  carrying 
out  the  various  details. 

The  Bev.  J.  G.  C.  Fussell  apprehended  that  the  real 
difficulty  in  hrin^g  this  measure  of  Mr.  Redgrave's  into 
extended  operation  would  be  this :  It  could  be  easily 
applied  to  any  lanre  employers  of  juvenile  labour,  but  the 
real  question  in  his  mind  was  how  they  were  to  get  at 
the  boys  who  were  employed  for  half  the  day  in  private 
houses ;  how  were  the^  to  bring  the  certificate  system  to 
bear  upon  them?  H^  warned  Mr.  Redgrave  that  he 
would  find  great  difficulty  in  carrying  out  his  measure. 
It  would  hi  so  completely  to  the  interest  of  the  boys 
employed,  and  those  who  employed  them,  to  evade  the 
law  in  this  respect,  that  he  was  certain  the  evasions  would 
be  very  numerous  indeed.  It  was,  however,  consolatory 
to  know  that  the  cause  of  education  had  at  least  gained 
something  by  the  provisions  relating  to  factories. 

Mr.  C.  Wentwobth  Dilke  said  it  would  always  be 
a  matter  of  great  difficulty  to  secure  agreement  upon  the 
question  of  the  education  of  the  masses.  He  tnought 
one  great  merit  of  Mr.  Redgrave's  scheme  was  that  it 
caught  the  very  class  which  the  last  speaker  said  would 
endeavour  to  evade  it.  Practical  education  in  the  agricul- 
tural districts  was  far  behind  that  in  towns,  where  they 
had  better  opportunities  of  bringing  children  together  in 
schools.  In  the  agricultural  districts  he  confessSd  he  did 
not  know  how  they  were  to  be  got  hold  of  except  by 
some  system  like  that  which  Mr.  jRledgravehad  dcetched 
out ;  and  for  that  reason  he  should  1^  inclined  to  sup- 
port the  view  taken. 

Mr.  G.  F.  Wilson,  F.R.S.,  said  that  Mr.  Redgrave  in 
his  valuable  paper  had  expressed  his  opinion  of  the  value 
of  educational  certificates,  and  Dr.  Booth  had  spoken  of 
education  being  made  the  pre-requisite  of  employment. 
The  principle  of  making  some  schooling  the  condition  of 
getting  emplovment,  had  been  partly  tned  at  the  factory 
day  schools  of  Price's  Patent  Candle  Company.  A  rule 
was  made  that  children  should  only  be  taken  into  the 
works  from  the  school ;  and  after  this  the  parents  sent 
plenty  of  pupils. 

The  Chairman  in  moving  a  vote  of  thanks  to  Mr.  Red- 
grave, said  he  believed  his  views  upon  the  question  of  edu- 
cation were  pretty  well  known  in  this  Society.    He  had 
always  been  an  ardent  advocate  of  education  in  <dl 
classes — the  upper,  the  middle,  and  the  poor.    The  sub- 
ject was  one  involved  in  many  difficulties.    In  the  first 
place,  they  must  decide  what  education  was  ?    Did  it 
mean  merely  reading  and  writing  ?    That  was  not,  in 
his  opinion,  what  was  meant  by  education ;  but  was  only 
a  means  to  obtain  an  end.    Tnere  beinc"  no  definite  idea 
of  education  in  itself,  what  hope  would  they  have  of  a 
satisfactory  and  fructifying  result  ?    It  should  be  some- 
thing more  than  mere  reading  and  writing  and  the  four 
first  rules  of  arithmetic,  if  they  wanted  a  community  to 
become  good  citizens  and  good  men.    It  had  long  been 
known,  that  in  the  lower  classes  of  society  parents  would 
turn  their  children  to  profitable  account  so  long  as  their 
necessities  prompted  them  to  do  so.    They  knew,  from 
the  rate  of  wages,  the  difficulties  with  which  the  labour- 
ing classes  had  often  to  contend,  and  they  would  with- 
draw their  children  from  school  at  the  earliest  possible 
period  in  order  to  turn  their  labour  to  account.     It 
was  this  which  led    to    the   application  of   the   law 
to  the   employment  of   children   in  factories.    They 
foi-merly  worked  like  pieces  of  mechuiism,  not  like 
human  beings,  and  remained  pieces  of  mechanism  or 
something  worse  to  the  end  of  their  days.    Therefore, 
the  legislature   insisted  upon   these  children   having 
education   put  in  their  way— no  doubt  in   an  ineffi* 
cient  manner — ^but  to  a  certain  extent  it  was  placed 
within  their  reach.    It  was  suocessAil  at  first.     The 
manufacturers  submitted  to  it,  and  gave  their  aid  to  it^ 
but  they  found,  from  the  figures  given  by  Mr.  Redgrave, 
that  the  system  graduallv  deteriorated.  Why  ?  Because 
the  manufacturers  would  not  be  troubled  with  a  greater 
number  of  children  than  was  absolutely  required,  and 


they  ^ferred  adult  labour  at  an  increased  price  to  that 
of  children  under  such  restrictioiifl.  The  question  then 
arose,  oould  they  compel  people  to  send  tneir  children 
to  school.  No  free  conntiy  would  submit  to  this. 
But  if  they  made  it  worth  the  while  of  the  parents  to 
send  their  ohildron  to  school,  that  was  a  different  thing. 
How  oould  the^  make  it  worth  their  while  ?  By  pUcing 
education  withm  their  reach,  and  making  the  labour  of 
the  educated  child  more  valuable.  Therefore  he  thought 
one  solution,  although  a  difficult  one,  was  that  soggested 
by  Mr.  Redignve.  As  far  as  it  went,  it  must,  he 
thought,  produce  some  practical  results.  The  great 
question  was,  how  could  they  induoe  parents  to  send 
their  children  to  school  ?  Difficulties  ought  not  to  deter 
them  Arom  making  such  efforts  as  would  assist— though 
in  a  minor  degree — to  remove  an  evil  which,  as  far  as 
his  own  judgment  went,  was  likely  soon  to  plunge  society 
into  serious  social  difficulties.  No  doubt,  from  the 
principle  advocated  by  tiiis  society,  in  the  carrying  out 
of  which  Dr.  Booth  had  so  much  aistinguished  himself, 
the  best  results  might  be  looked  for,  and  he  thought 
it  was  worthy  the  consideration  of  government  whether 
the  Mechanics'  Institutions,  as  educational  systems  or 
centres,  should  not  receive  grants  in  aid,  proper  care  being 
taken  that  the  mon^  was  not  misapplied. 

Mr.  Redobave,  in  reply,  said  the  only  remark  he 
would  make  was  with  regard  to  the  statement  of  Dr. 
Booth,  upon  the  half-time  system,  which  had  succeeded 
so  well  under  Mr.  Paget,  at  Nottingham.  He  (Hr. 
Redgrave)  looked  upon  that  as  a  model  example.  Mr. 
Paget,  emploving  but  comparatively  few  labourers,  sent 
them  to  a  school  of  his  own — the  schoolmaster  himself 
taking  great  interest  in  the  scholars.  There  it  was 
natural  that  the  system  would  succeed  much  better  than 
was  generally  the  case ;  but,  taking  the  country  through, 
they  could  not  find  the  same  amount  of  energy  on  the 
part  either  of  the  employer  and  the  teacher  as  in  the 
instance  mentioned  by  Dr.  Booth. 

A  vote  of  thanks  was  passed  to  Mr.  Redgrave. 

The  Secretary  announced  that  on  Wednesday 
evening  next,  the  4th  March,  a  paper,  by  Major 
H.  B.  Sears,  <'0n  Appliances  for  FacilitatiDg 
Submarine  Engineering  and  blxploration/'  would 
be  read.    Part  I.  Submarine  Engineering. 


GLYCERINE. 

A  correspondent  in  Guatemala  says  glycerine  is  in- 
valuable for  a  tropical  traveller ;  a  little  of  it  applied  to 
a  mosquito-bite  instantly  relieves;  "  no  scratchmg  sod 
sores  on  the  legs  as  before ;  it  is  perfectly  marvdloaB; 
and  I  would  not  travel  on  these  coasts  without  it  now." 


EDUCATIONAL  MUSEUM  AND  MUSEUM  OF 
PATENT  INVENTIONS. 

The  annexed  ground  plan  of  the  Museum  building  at 
Kensington  shows  the  space  tiierein  allotted,  on  the 
26th  November  last,  by  the  Lords  Committee  of  Prij)* 
Council  for  Trade  for  the  Educational  Museum,  whidi 
has  taken  its  rise  from  the  Society's  Educational  Eihibi- 
tion  in  St.  Martin's  Hall,  many  articles  from  which  were 
presented  to  the  Government  through  the  Society  of 
Arts,  with  a  view  to  the  establishment  of  a  permanent 
museum  of  education.*  It  iJso  shows  the  space  allotted 
to  the  Commissionen  of  Patents  for  the  Museum  ot 
Models  of  Patented  and  other  Inventions.  Such  posKSMrs 
of  models  as  desire  to  have  them  exhibited  in  the  Patent 
Museum  at  Kensington,  should  apply,  stating  dimensioni, 
and  the  nature  of  the  Invention  illustrated,  to  the  Super- 
intendent, at  the  Great  Seal  Piitcnt  Office,  26,  Southamp- 
ton^buildings.     All  models  or  machines,  whether  prg: 

•  The  R|[iilatio]is  with  rasMet  to  the  Bducslaonsl  Maaeom 
I  wefe  given  m  the  list  Joaniai. — En.  &  A.  J. 
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Edited  to  the  nation  through  the  CommtmoDeTS  or  leni 
fori  limited  period,  will  he  kept  in  perfect  onler,  nnil  ihi 
latter  returned  to  the  deposifora  on  demand,  'i'lui 
thotild  be  lent  u  soon  as  posnible,  to  enable  the  Mui^uir 
to  be  open  in  April  next.  The  public  vFill  be  admilled 
free  of  charge  after  ten  a.m.  daily. 


« 

THE  WESTMINSTER  CLOCK  AND  BELL. 

SiB, — The  onI}r  answer  I  shall  eive  to  the  second 
editioD  of  the  letter  whidi  Hr.  LoeeDy  has  got  you  to 
print,  after  the  BuUdtr  had  refused  it  and  the  MtclianiC4' 
Jfiyoitna  had  printed  it,  is  that  every  material  statement 
in  it  from  be^umiog  to  end  is  false,  aod  most  of  them 
false  within  Ml  own  knowledge.  Anybody  who  cares  to 
■ee  this  tuora  particularly  illustiated,  may  do  so  in  the 
Utdiaiiici'  llagame  of  Cebruary  7. 

Beddes  the  general  enmity  of  the  clockmaben,  Mr. 
Iioseby  has  spedal  reasons  of  his  own  far  hating  me 
abore  most  men  upon  earth,  as  I  have  exposed  his 
horological  prelensioDt  on  several  occadons,  and  helped 
the  ArtroDomer  Boyal  and  Hr.  Dent  to  do  the  same.  | 


II  said)  t 


l<^ide  by  mistake  instead. 


id)  t< 

I  should  think  Mr.  Baker,  whose  injuries  Ur,  Losehy 
invokes  to  help  his  own  tictions,  can  fight  his  own  battle 
nswell  as  Mr.  Lofeby  can  do  it  for  him.  Uowercr,  as 
he  is  invoked,  I  lake  this  opportunity  oS  saying  that  I 
have  not  the  least  intention  of  answeriug  his  pamphlet 
claiming  the  invention  of  the  mode  of  hanging  the 
Westminster  bells,  because  I  have  met  with  nobody  who 
does  not  say  that  there  cannot  be  a  better  answer  to  this 
claim  than  the  drawings  he  has  given  of  his  own  plan, 
and  of  mine,  which,  he  says,  is  identical  with  it. 

The  fact  is,  that  everj-body  who  has  anything  to  do 
with  the  designing,  casting.  su[>erintending,  and  hanging 
of  the  bells,  has  disa|^)rovcii  of  his  plan ;  which  it  is 
true  enough  that  he  offered  and  urged  rae  to  adopt,  but 
after  I  had  twice  expresKd  my  disapproval  of  it  at  the 
Institute  of  Architects,  and  exhibited  the  one  intended 
t«  be  used,  which  was  approved  by  everj-body  who  spoke 
atwut  it,  except,  of  course,  Mr.  Baker  himself  and  a 
geDtleman  whom  he broiwht  there  to  read  a  paper  for  him. 
I  am,  &c.,  E.  B.  DENISON. 

FCIh  n,  IHT. 


THE  ORIGIN  OF  THE  MACHINE  FOB  MAKING 

ENDLESS  PAPER,  AND  ITS  INTRODUCTION 

INTO  ENGLAND. 

Sir, — Numerous  persons  having  allowed  themselves  to 
he  represented  as  the  inventors  of  the  paper  machine,  in 
various  Encycloptedias  and  Dictionaries  of  Art,*  and  not 
having  attempt^  to  contradict  what  has  been  therein  said, 
I  feel  DOund.  in  justice  to  the  real  and  first  inventor,  as 
well  as  to  myself,  to  furnish  the  followiug  authentic 
particulars  rektiug  to  this  useful  and  ingenious  machine. 

Liouis  Robert,  a  native  of  Fi«nc«,  Is  the  person  to 
whom  we  are  indebted  for  the  paper  machine.  I  had 
frequent  opporlunilies  of  seeing  him  at  work  on  his  first 
model,  inl796,1797,and  1798,  at  the  Paper  Manufactoiy 
at  Eseonnee,  eight  leagues  from  Paris,  Dipartemcnt  i^ 
Seine  et  Oise.  (which  at  that  period  belonged  to  Monsieur 
Legor  Didot,  niy  brother-in^w^  where  ILiouis  Robert 
was  employed  as  book-keeper.  Bis  first  model  was  no 
larger  than  a  bird  organ ,  and  the  slips  of  paper  be  made 
with  it  not  wider  than  a  jaece  of  common  tape,  bnl  of 
various  lengths.  Bobert  possessed  a  naturril  mechanical 
genius,  and  was  never  so  happy  as  when  employed  in  in- 
venting or  improving  some  piece  of  machinery,  but 
unfortunately,  the  only  time  he  could  devolo  to  his 
favourite  pursuit  was  in  the  evening,  after  the  coantlng- 
house  busmees  was  over,  and  many  a  time  1  have  heard 
him  blamed  and  reproached  by  his  employer,  M.  I^eger 
Didot,  for  wasting  so  much  time  on  an  mvcntion  that 
would  never  be  brought  to  perfectiMi.  However,  Robert 
persevered,  and  in  about  two  years,  produced  a  model 
which  performed  so  satisfactorily,  that  M.  Didot  nas,  at 
last,  induced  to  ailard  him  the  means  of  making  a 
machine  upon  a  larger  scale,  which  I  shall  call  the  work- 
ing  model.  Orders  were  given  to  the  carpenters,  smiths, 
miilnrights,  and  other  workmen  employed  at  the  manu- 
factory, to  t^  directions  from,  and  execute  any  work, 
that  Robert  might  require  for  his  paper  machine.  In  a 
few  mouths  from  that  tioie,  a  machine  was  completed 
capable  of  making  )iaper  of  the  widtli  of  Colombier,  and 
rious  lengths,  being  the  kind  of  paper  UKually  em- 


ciimnle,  ' 
y!l,andSrii 


B^cid^i 


TrehnfioyKnl,  oiJ t  '      "  "        •-       ~ 

bar^,  aod  Lmidon, 

■Fafbh  Uachihx^ — The  maebint  now  uttt  hi  tlils  porpose 
that  innDtad  bj  the  Hnm.  FoBidriuiar.    The  pr 

dnecd  b;  it  oones  fnai  tlie  m 

aod  iniihcd." 

TTndST  the  wotd  "  Paper."  in  tliu  dictiouary,  it  is  staled  tliat 

Mcsns.  Idni*  Bobcit  and  Fonidiinier  incmlnj  the  maduDe  lor 
''igpspcT.    In  ISaO  a  sheet  WSJ  nude  13,800  feet  !oDg,ai^ 
wide,  hi  DerhTibin. 
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pdoyed  for  paper  hangings,  of  which  the  consumption  in 
France  is  immense.  Owing  to  the  great  difficulty,  at 
that  time,  of  sizing  and  pressing  sheets  of  paper  of  great 
length  with  the  presses  usually  employed  in  paper  mills, 
the  length  was  generally  limited  to  twelve  yards,  but  a 
ft^eh  difficulty  arose  in  the  process  of  drying  it ;  it  was 
suspended  on  lines  in  the  drying  loft,  but  from  its  weight 
when  in  the  wet  state  it  contracted  so  much  in  the 
middle,  during  the  drying,  that  it  was  rendered  unfit  for 
the  use  of  the  paper  stainers ;  the  next  attempt  was  by 
laying  these  long  sheets  horizontally  on  the  lines ;  and  l^ 
adjusting  several  of  the  frames  or  treblets  on  a  level 
line,  the  inconvenience  of  the  partial  shrinking  of  the 
paper  when  suspended  in  a  vertical  direction  was 
remedied.  Many  of  these  long  sheets  were  sold  to  the 
paper  stainers  of  Paris.  After  a  series  of  experiments 
and  improvements,  Louis  Robert  applied  to  the  French 
Government  for  a  patent,  or  brevet  d'invention,  which 
he  obtained  in  1799,  for  a  term  of  15  years,  and  was 
awarded  the  sum  of  8000  francs  in  testimony  of  his  in- 
genuity. The  specification  of  this  patent  is  published  in 
the  second  volume  of  the  Brevets  d*  Inventions  Expir^. 
M.  Leger  Didot,  at  that  time,  was  proprietor  and  sole 
director  of  the  paper  manufactory  at  JSssonnes,  and  had 
contracted  with  the  Government  for  making  the  paper  for 
the  assignats ;  this  paper  was  frequently  sent  in  a  damp 
state,  in  covered  carts,  drawn  by  post  horses,  to  the  printing 
office  in  Paris,  was  immediately  printed  and  signeid  by  the 
proper  authorities  during  the  night,  and  as  soon  as  the 
papier  was  sufficiently  d^,  it  was  issued  in  the  morning 
to  the  public.  I  remember  that  numerous  laughs  and 
Jokes  took  place  when  M.  Didot  returned  from  Paris  with 
A  small  bundle  of  assi^ats  under  his  arm,  which  was  all 
ihat  he  had  received  m  payment  of  the  many  cartloads 
of  paper  with  which  he  had  supplied  the  government. 
The  only  difierence  was  that  they  had  been  printed  and 
signed  by  some  of  the  revolutionary  demagogues,  then 
at  the  head  of  the  government. 

The  fate  of  the  assignats  is  well  known.  I  recollect 
t)eing  in  Paris  during  the  time  they  were  ordered  to  be 
burnt,  and  I  saw  their  fragments  flying  over  the  heads 
of  thousands  of  persons  who  had  been  utterly  ruined  by 
their  introduction.  About  this  time  M.  Didot  purchased 
Louis  Robert's  j[atent  and  paper  machine  for  25,000 
fiuncs,  to  be  paid  by  instalments ;  but  not  fulfilling  his 
engagements,  the  latter  commenced  legal  proceedings 
against  M.  Didot,  and  recovered  possession  of  his  patent, 
by  a  decision  dated  23rd  June,  1801.  But  before  that, 
and  about  the  end  of  1800,  M.  Didot  had  proposed  to  me 
to  go  over  to  England  and  take  out  patents  there  for  the 
paper  machine,  my  remuneration  to  come  out  of  the 
profits  that  might  be  obtained.  At  that  period  I  held  a 
situation  under  the  British  government,  in  the  office  of 
-Captain  James  Coates,  of  the  Rco^al  Navy,  who  was  the 
Bntish  Commissioner  for  the  exchange  of  prisoners  of 
war  in  France ;  and  after  consulting  with  that  gentleman, 
and  receiving  his  sanction  and  advice,  1  agreed  to  embark 
in  the  undertaking,  and  to  quit  Paris  in  a  fortnight,  and 
being  an  Englishman,  and  in  the  employ  of  the  British 
government,  I  had  no  difficulty  in  ootaining  a  passport. 
in  the  month  of  March,  1801, 1  left  Pftris  to  proceed  to 
London,  and  Captain  Coates  gave  me  a  letter  of  intro- 
duction to  T.  Mantell,  Esq.,  at  that  time  Mayor  of 
Dover.  On  arriving  at  Dover  I  lost  no  time  in  waiting 
upon  that  gentleman,  who,  with  true  English  hospitality, 
invited  me  to  dine  with  him,  to  meet  a  few  of  his  friends 
fy-om  London,  amongst  whom  was  Mr.  Millikin,  a  gentle- 
man residing  in  Norfolk-street,  London.  In  the  course 
of  oonversation,  during  tiie  evening,  I  infonned  Mr.  Mil- 
likin that  I  was  on  m v  way  to  London  to  take  out  patents 
for  a  machine  for  making  paper,  upon  which  Mr.  Millikin 
said,  that  on  his  return  to  London,  he  should  be  most 
happy  to  introduce  me  to  one  of  the  most  respectable 
wholesale  stationer's  houses  in  Lcmdon,  that  of  the 
Messrs.  Bloxam  and  Fourdrinier.  I  said  I  should  feel 
b»ppy  to  avail  myself  of  the  introduction.    Upon  Mr. 


Millikin's  return  to  London,  I  accompanied  him  to 
Sherbome-lane,  and  was  introduced  to  the  above-named 
firm,  to  whom  he  mentioned  that  I  was  taking  oat 
patents  for  a  machine  for  making  paper  upon  an  entirely 
new  principle,  and  at  the  same  time  showed  tiiem  nine 
or  ten  rolls  of  paper  of  great  len^hs,  which  had  been 
made  by  Louis  Robert's  paper  machine  at  Essonnes,  with 
which  they  were  much  pleased  and  astonished.  Previoos 
to  parting,  they  said  they  should  be  happy  to  purcfaaio 
a  share  in  the  patents,  and  requested  that  thev  might 
have  the  first  offer.  Soon  after  the  patents  were  obtained, 
an  agreement  was  entered  into  with  me  for  the  purchue 
of  one-third  of  the  patent  rights,  and  this  toot  the  fini 
transaction  by  which  the  Messrs.  Fourdrinier  became  eos- 
nectedwith,  and  interested  in  thspeqaer  machine*  It  was  a 
commercial  speculation  on  their  part,  which  unfortunately 
did  not  prove  a  profitable  one,  either  to  themselves  or  to 
any  of  the  persons  originidly  connected  with  it.  In  the 
latter  part  of  the  year,  1801, 1  returned  to  Fiance,  for  the 
purpose  of  having  correct  drawings  made  of  the  ma- 
chine,— indeed  exact  copies  of  those  delivered  by  Loais 
Robert  when  he  obtained  his  patent  from  the  French 
Government.  The  drawings  here  alluded  to  are  those 
I  delivered  with  my  specification  for  my  fint  patent  in 
1801,  and  were  deposited  in  the  Enrolment  Office  in 
Chanoery-lane,  London.  During  the  short  time  I  re- 
mained in  Paris,  I  concerted  measures  with  MM.  Leger 
Didot,  and  Louis  Robert,  to  have  the  original  working 
model,  which  was  then  at  Eesonne,  sent  over  to  England, 
as  it  would  materially  assist  in  the  construction  of  other 
machines.  After  much  trouble  and  expense,  the  model 
arrived  safely  in  London.  The  short  peace  (or  rather 
the  preliminaries  of  that  desirable  event)  which  took 
place  in  1802,  afforded  M.  Leger  Didot  the  opportunity  of 
coming  over  to  £Ingland,when  I  introduced  him  to  Messn. 
Bloxam  and  Fourdrinier.  It  being  thought  desirable  to 
commence  a  aeries  of  experiments  for  improving  the  mi- 
chine,  the  working  model  was  sent  to  the  factory  of  Mr. 
John  H^,  at  Dartford,  who  was  at  that  time  ihe  mill- 
wright of  the  above  firm.  As  soon  as  ihe  model  wu 
erected  and  fit  for  work,  different  improvements  were  at- 
tempted, and  M.  Didot  and  myself  passed  the  greater 
portion  of  our  time  at  Dartford,  in  suggesting,  making, 
and  superintending  the  alterations  required.  At  that 
period,  the  late  Mr.  Bryan  Donkin  was  engaged  in  Inui- 
ness  with  Mr.  Hall,  and,  being  an  extremely  ingenious 
and  dever  mechanician,  assisted  most  materially  in  im- 
proving the  paper  machine,  and  in  1803,  the  French 
working  model,  after  nearly  three  years'  diligent  and 
unremitting  exjperiments  and  improvements,  was  erected 
at  Frogmore  Mill,  near  Two  Waters,  in  Hertfordahire. 
I  left  London  and  removed  to  Two  Waters,  for  the  pur- 
pose of  superintending  and  explaining  to  the  different 
manufacturers,  (who  had  been  invited  to  inspect  the  ma- 
chine,) the  great  advantages  it  possessed  over  the  old 
method  of  paper-making. 

In  1805,  an  entirely  new  machine  was  erected  at  Two 
Waters  Mill,  capable  of  making  paper  54  inches  wide, 
and  containing  all  the  latest  improvements  made  up  to 
that  period.  1  continued  supermtending  the  new  ma- 
chine until  1807,  when  I  removed  to  St.  Neots,  in  Hunt- 
ingdonshire, where  premises  were  taken  by  the  Messrt 
Fourdrinier  for  the  purpose  of  erecting  the  two  machines, 
which  I  had  reserved  the  exclusive  right  of  using  for 
my  own  benefit.  I  entered  into  partnership  with  Messn. 
BL.  and  S.  Fourdrinier,  the  profits  to  be  divided  in  cquw 
third  shares ;  the  business  to  be  carried  on  under  the 
firm  of  John  Gamble  and  Company,  which  it  continued 
to  be  until  1811.  Messrs.  Fourdrinier  had  agreed,  by 
the  articles  of  pai-tnership,  to  advance  the  capital  required 
for  carrying  on  the  concern,  erecting  all  the  machinery 
requir^  in  a  paper  manufactory,  and  the  two  papJ"®*' 
chines  which  1  had  the  exclusive  and  unlimited  pri^ego 
of  using  for  my  own  benefit,  without  paying  any  of  tw 
royalties.  The  unlimited  quantity  of  paper  I  mignt 
manufacture  with  them,  rendered  them  worth  X6,0W 
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each,  and  in  oorroboraiion  of  this  fact,  Meaan.  Phipps, 
of  Dover,  and  Mr.  Swan,  of  Evensham,  in  Oxfordahire, 
paid  £5,000  each  for  their  paper  machines  as  well  aa  for 
anv  quantity  of  paper  they  might  manufacture. 

In  or  about  1809,  Heaara.  Henry  and  Sealey  Four- 
drinier  made  over  to  Mr.  Matthew  Towgood  the  whole 
of  their  intereat  in  the  St.  Neota  Mill,  and  Mr.  Tow- 
good undertook  to  perform  all  the  engagements  entered 
into  by  the  Meaara.  Fourdrinier  with  me.  When  Mr. 
Towgood  had  the  mill  tranaferred  to  him,  only  one  of 
my  paper  machinea  waa  erected,  the  aecond  having  been 
sold  to  Mr.  Bartholomew  Sullivan,  of  Dripsey ,  near  Cork. 
My  two  machinea  were  my  capital  in  the  concern,  but. 
unfortunatelv  for  me,  thia  had  not  been  atated  in  the 
partnerahip  deed.  Mr.  Towgood  objected  to  advance  the 
capital  for  erecting  the  aecond  machine  unleaa  I  would 
pay  my  ahare.  Mr.  Towgood  knew  that  I  had  not  the 
requiaite  capiUd,  and  he  then  determined  upon  disaolving 
the  partnership,  by  which  act  I  waa  deprived  of  all  my 
intereat  in  the  concern,  after  having  aacrifioed  ten  yeara 
of  the  beet  part  of  my  life  to  the  paper  machine. 

I  am,  dkc,  JOHN  GAMBLE. 
5,  Hanl^-road,  Horuej-road,  TfMwIftin. 


MACHINERY  AND  WORKMEN. 

Sib, — The  valuable  and  intereating  paper  read  by  Mr. 
Anderaon,  on  the  28th  ult.,  on  the  application  of  ma- 
chinery to  manufactures,  producedadiscussion  that  opened 
tip  a  subject  which  I  consider  of  no  less  importance  than 
the  application  of  machineiy,  and  equally  deserving  the 
aerious  attention  of  the  Society  of  Arts,  and  also  of  every 
Individual,  although  it  did  not  appear  quite  relevant  to 
the  subject  then  under  consideration.  I  refer  to  the 
statements  then  made  by.  Mr.  Hobbs  and  Mr.  Webster, 
in  reference  to  the  difficulties  which  appear  to  arise  with 
the  invention  of  labour-saving  machines,  and  to  expand 
with  the  development  of  their  powers,  as  illustrated  in 
the  very  numerons  recorded  instances  of  the  obstacles 
wesented  to  the  introduction  of  such  machines  into  use, 
oy  the  prejudices  of  the  workmen,  sometimes  exciting 
the  most  determined  opposition,  even  when  the  wages  of 
the  workmen  are  incr^ised  by  the  introduction  of  such 
machines  in  the  process  of  manufactures ;  an  apparent 
«nomaly,  which,  Mr.  Hobbs  told  us,  was  peculiar  to  the 
British  workman,  and  did  not  extend  to  the  United 
States  of  America,  where  the  workmen  were  not  only 
ready  at  all  times  to  accept  the  aid  of  machinery,  but 
were  most  willing  to  complete  or  improve  any  new  ma- 
chine associated  with  their  labour ;  now,  if  such  is  a  fact, 
which  I  believe  it  to  be,  I  think  the  investigation  of  the 
causes  pt)ducing  such  results  majr  lead  us  to  the  solution 
of  a  difficulty  which  atill  remains  one  of  the  greatest 
impediments  to  the  adaptation  of  science  to  the  manu- 
facturing arts. 

The  nature  ot  man,  either  in  Great  Britain  or  America, 
is  identically  the  same ;  therefore  such  an  opposite  feelins 
in  the  workmen  of  the  two  nations,  under  ^e  assumed 
same  drcumstanoes,  must  result  from  a  different  educa- 
cational  training,  or  the  supposed  uniformity  of  circum- 
atance  must  be  a  great  fallacrjr. 

That  such  difference  of  feeling  and  action  does  not 
resnlt  from  education,  is  clearly  shown  by  thto  fact  that 
a  great  number  of  American  woikmen  are  of  British 
growth,  and  no  education  could  suddenly  transmute  the 
diBsatisfied  opponent  into  the  willing  and  active  co- 
operative aaaiatant. 

The  cauae  of  aoch  anomaly  must  be  sought  for  from 
other  and  more  powerful  influences,  and  a  key  to  the 
solution  of  this  important  problem  is,  I  think,  to  be  found 
in  the  existence  of  auch  opposite  feelinga  in  two  aectiona 
of  the  world's  industry. 

The  assumption  may  be  true,  and  I  believe  it  is  so, 
that  the  introduction  of  machinery  not  only  lightens 
laboor,  but  that  it  often  increases  the  wages  of  the  work- 
men whose  industry  is  associated  with  it,  and  this 
equally,  whether  the  application  is  made  in  Great  Britain 


or  America ;  but  here  the  parallel  ceases,  for  we  are  told 
by  the  exponents  of  the  theory  of  the  inherent  prejudice 
of  the  ^  British  workman,  that  the  development  of 
mechanical  appliances  to  manufactures  in  .^nerica  is 
excited  into  vigorous  action  by  the  much  greater  scarcity 
of  manual  labour,  which  always  stimulates  the  design 
and  application  of  labour-saving  machines,  and,  there- 
fore, such  application  will  never  excite  the  prejudice  or 
opposition  of  any  workmen,  while  they  see  and  feel  before 
them  fresh  channels  of  certain  occ^ipation,  which  is  the 
case  in  the  United  States  of  America.  But  how  stands 
the  fact  in  Great  Britain,  where  a  large  amount  of  pauper 
and  criminal  labour,  which  might  be  profitably  emj^oyed, 
is  suppressed,  lest  it  should,  by  coming  into  competition 
with  the  already  overstocked  market  of  honest  industry, 
increase  the  depression  of  wages ;  and  where  tiiere  are 
such  causes  for  fear,  is  it  surprising  that  the  prejudices  of 
British  workmen  should  be  excited  by  the  application  of 
the  mighty  arms  of  machines,  when  made  to  compete 
with  human  muscle  and  sinew,  for  we  cannot  disguise  the 
fact,  that  where  a  balance  of  labour  and  em^ojmient 
exist  together,  the  introduction  of  any  power  which  in- 
creases production,  if  placed  in  competition  with  human 
labour,  must  always  depress  it  in  a  corresponding  degree. 
These  remarks  are  not  intended  as  an  exposition  of  a 
subject  of  the  very  highest  importance,  but  merely  to 
snegest  the  necessity  of  taking  into  our  consideration  an 
influence  so  powerftdly  operating  upon  the  application  of 
labour-saving^  machines  to  our  manufactures  and  com- 
merce, and  m  justice  to  the  skilled  workmen  whose 
occupation  is  being  superseded  by  unskilled  labour  in 
association  with  mechanical  precision. — I  am  &c,, 

E.  NASH. 
30,  Copplce-row,  ClerksnwsU,  Feb.  10th,  1867. 


NAVAL  SEMINARIES. 


Sib, — It  is  to  be  regretted  that  whilst  the  Society  of 
Arts  is  exerting  itself  so  judiciously  to  promote  education, 
Government  &ould  do  next  to  nothing  towards  the 
provision  of  competent  persons  to  supply  the  different 
grades  in  its  employ.  It  would  have  been  far  otherwise 
had  the  establishment  of  Naval  Seminaries,  as  sncoess- 
tively  determined  on  by  the  Earls  Spencer  and  St.  Vincent, 
been  carried  out.  Though  it  is  not  likely  that,  after  the 
lapse  of  nearly  60  years.  Naval  Seminaries  should  in  all 
particnlars  be  found  suitable  to  the  present  day,  yet  aa 
they  might  afford  hints  for  the  formation  of  such  estab- 
lishments now,  I  venture  to  submit  an  outiine  of  Sir  S. 
Bentham's  scheme,  as  proposed  and  approved  of  by  Earl 
Spencer  at  the  end  of  the  last  century.  This  plan  pro- 
vided, in  the  first  place,  that  Government  should  be  at  no 
expense  for  education,  for  thoush  boys  might  be  admitted 
into  the  seminaries  at  the  early  age  of  seven,  paying  a 
smaller  snm  than  could  defray  their  expenses  at  home, 
they  were  to  employ  a  part  of  their  time  in  useful  works, 
W  which  their  expeni^es  would  be  ftilly  compensated. 
There  were  to  be  three  different  classes  of  pupus.  The 
first  class  being  that  of  superior  officers  both  in  the  civil 
and  military  service,  who  were  to  receive  a  gentleman's 
education ;  the  second  was  to  consist  of  those  intended 
for  clerks  and  similar  occupations  on  shore,  or  for 
warrant  officers  on  board  ship ;  the  third  class  was  for 
boys  intended  as  mere  operatives.  The  three  classes 
were  to  be  treated  alike  in  regard  to  sanitaiy  arrange- 
ments, but  their  food,  clothing,'  A;c.,  to  be  regulated  ac- 
cording to  their  respective  stations  in  life.  All  were  to 
work  a  portion  of  their  time,  as  Sir  Samuel  conceived 
that  an  adequate  knowledge  of  manual  labour  could  only 
be  acquired  by  practice,  but  the  working  hours  were  not 
aUowed  to  encroach  on  the  time  required  for  higher  at* 
tainments.  In  order  to  excite  emulation  and  to  reward 
the  most  deserving,  any  boy  might,  at  the  periodical 
examinations,  be  raised  fVom  the  lowest  to  the  second 
class,  and  again,  a  lad  who  had  attained  the  necessary 
qualifications,  might  ascend  from  thence  to  the  highest 
ctaaa.    For  farther  parUcnlara,  I  beg  to  refer  to  Sir 
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Samuel's  **  Answer  to  the  Comptroller'B  Objections,"  pp. 
104  to  11 3 ;  to  his  "  Statement  of  Services,"  ]>p.  12  to  14 ; 
and  to  the  report  of  the  Admiralty  to  the  Privy  Council 
in  1801  .—I  am,  &c.,  M.  S.  BENTHAM. 

M,  Wilton-plaoe,  Feb.  12th. 


DECIMAL  COINAGE. 

Sib, — I  beg  you  will  grant  me  a  little  apace  to  correct 
an  erroneous  statement  in  Professor  De  Morgan's  paper, 
*'  On  Decimal  Coina^^e,"  in  this  year's  Comjxmion  to  the 
Mmanae. 

BefeiTing  to  the  debate  of  1855,  he  accuses  the 
Chancellor  of  the  Exchequer  of  "  playing  vrith  statistics," 
by  putting  forward,  "  under  four  different  sets  of  names, 
as  four  different  plans,  the  farthing  system,  whi<^  pro- 
foees  coins  of  |d.,  2}d.,  2s.  Id.,  and  £1  Os.  lOd.  Thus, 
in  one  system,  a  farthing  is  called  a  eath,  in  another  a 
mUj  and  so  on ;  it  being  the  same  farthing  throughout." 

With  respect  to  one,  at  least,  of  these  plans,  Mr.  De 
Morgan  is  entirely  mistaken.  As  its  humble  proposer,  I 
beg  to  refer  for  details  to  your  Journal,  Vol.  III.,  page 
390,  where  it  will  be  seen  that  the  "  cash  "  was  not  the 
Jyih  of  a  shilling  as  asserted  by  Mr.  De  Morgan,  but 
uie  ^th  of  a  shilling,  expressly  mentioned  ( Timet  report) 
by  the  Chancellor  of  the  Exchequer. 

Myproposal  likewise  materially  differed  from  that  of 
Mr.  William  Brown  in  rendering  unnecessary  a  fourth 
copper  token,  by  the  simple  expedient  of  making  the 
penny-piece  count  (or  Jive  *'  cash"  instead  oifour  "  mils," 
and  the  halfpenny  and  farthing  for  two  "  cash  "  and  one 
(( cash  "  respectively. 

I  have  since  submitted  to  your  readers  my  reasons  for 

abandoning  altogether   the   miUeeinud  division  of  the 

pound  as  the  basis  of  a  new  system. 

I  am,  &c., 

8.  A.  GOOD. 
H.  M.  DodcjBrd,  Femlvolce-dock,  Feb.  9, 1887. 


Poole. — The  second  Qmversazione  in  connection  with 
the  Town  Libraxy  Literary  and  Scientific  Institution  was 
held  at  the  Town-hall  on  Monday  the  2nd  inst.  Amongst 
those  pi^esent  were  M.  Kemp,  E»ci.,  E.  Kemp  Welch, 
Esq.,  the  Misses  Welch,  and  the  Misses  Welch  of  Christ- 
church  ;  the  Bev.  G.  Morgan,  Mrs.  Morgan,  Isaac  Steele, 
Esq.,  Morris  Were,  Esq.,  A.  P.  Hamilton,  Esq.,  M.D., 
and  Mrs.  Hamilton,  the  Bev.  E.  B.  Conder,  the  Bev.  B. 
Goulty,  G.  B.  Aldridge,  Esq.,  and  Miss  Aldridge; 
— McGilvery,  Eaq.,  G.  Belben,  Esq.,  and  Mrs.  Belben;  T. 
Durant,  Esq.,  Miss  Gosse,  Mrs.  and  Miss  Wanhill,  J.  B. 
Durell,  Esq.,  D.  Durell,  Esq.,  Miss  Pardy,  J.  Adey, 
Esq.,  Mrs.  Adey  and  family,  Mrs.  J.  Adey,  Miss  Adey, 
T.  Eliott,  Esq.,  and  Mrs.  Eliott,  W.  C.  Nutt,  Esq. ; 
Mrs.  Churchill,  the  Misses  ChrchiU,  Mr.  and  Miss 
Chaman ;  E.  Mullett,  Esq.,  Mrs.  C.  Hill,  Miss  Lacy, 
Mrs.  James  Slade,  Mrs.  Parmiter  and  Miss  Kent,  F. 
Saunders,  Esq.,  T.  Saunders,  Esq.,  J.  Gould,  Esq.,  J. 
W.  Whelan,  Esq.,  J.  Crabbe,  Esq.,  Mrs.  and  Miss 
Crabbe,  &c.,  &c.  The  chair  was  taken  by  M.  Kemp 
Welch,  Esq.,  who,  regretting  the  absence  of  the  Hon. 
and  Bey.  Samuel  Best,  called  up  the  Bev.  E.  B.  Conder, 
who  said,  that  if  such  Institutions  as  these  were  really 
to  tell  upon  the  progress  of  national  education,  they 
must  not  be  made  Institutions  for  the  purpose  of  amuse- 
ment, but  for  application  to  useful  practical  subjects  and 
hard  study.  Ko  man  became  wise  by  play;  neither 
did  any  nation  become  great  or  wealthy  by  play.  There 
must  be  hard  work  in  order  to  the  acquisition  of  anything 
which  was  worth  possessing.  The  question  waa— in 
what  manner  could  Literary  and  Scientific  Institutions 
be  made  proper  means  of  furthering  education  ?  The 
rev.  gentleman  then  directed  the  attention  of  the  meet- 
ing, to  the  plans  now  being  carried  out  by  the  Society  of 


Arts. — Some  very  beautiful  specimens  of  Mootic  tUes, 
manufactured  by  the  Patent  Architectuial  Pottery  Com- 
pany, and  many  other  objects  of  interest  were  ezldbited 
in  Uie  room,  and  the  evening  was  enlivened  by  some 
good  music. — At  the  annual  meeting  of  the  roemberB, 
recently  held,  J.  Gosse,  Esq.,  in  the  chair,  the  report  for 
the  past  year  was  read.  The  Institution  at  the  present 
time  is  in  a  very  flourishing  condition.  The  libraiy 
has  been  thoroughly  repaired,  and  all  the  books  have  been 
arranged  under  the  different  subjects  of  which  they  treat. 
It  now  contains  upwards  of  1800  vols. ;  160  vols,  have 
been  received  from  Mudie's  Circulating  Library,  making 
a  total  of  nearly  2,000  vols.,  to  which  the  memben  have 
free  access.  A  new  News  Boom  has  also  been  made,  dis- 
tinct from  the  library.  These  improvements  have  been 
effected  out  of  the  annual  income  of  the  Institution, 
which  for  this  year  has  been  £117 12s.  The  cuiront  ex- 
penses of  the  year  have  been  £96  5s.  8d.,  leaving  a 
balance  of  £21  available  for  other  purnoses.  The  fol- 
lowing gentlemen  were  unanimously  elected  to  the  re- 
spective offices: — President:  Colonel  Waugh;  Vice- 
Proddfflitfi:  Admiral  Brown,  J.  Adey,  J.  Browne,  J. 
Durant  (Mayor],  T.  Durant,  J.  Gome,  W.  Pearce,  R. 
Slade,  James  Slade,  I.  Steele,  M.  Kenw  Welch,  Esqs., 
H.  M.  Aldridge,  Esq.,  Treasurer :  J.  B.  Durell,  Esq., 
Librarian:  Edwin  Kemp  Welch,  Esq.,  Curator ;  Secre- 
tary, Mr.  W.  Penney:  Committee;  G.  H.  Gutch,  J. 
Gould,  C.  Keates,  J.  W.  Martin,  E.  MuUett,  S.  Pettit, 
Joseph  Bickman,  C.  J.  Stone.  F.  Styring,  J.  Touchet,  J. 
W.  West,  Esqs.,  and  Mr.  J.  budden.  In  acknowled^ 
ment  of  the  wuable  services  rendered  to  this  Institution 
during  a  long  course  of  years  by  the  late  Curator,  Mr. 
J.  Budden,  the  thanks  of  the  meeting  were  cordially 
awarded  to  him.  A  vote  of  thanks  to  tne  Chairman  con- 
cluded the  proceedings. 


l0  ^ma$B!iiimis, 

Ebratux* — In  the  last  number  of  the  Journal^  page  212,  ooL 
1,  line  63,  for  "  inches*'  read  *'  mUes." 


MEETINGS  FOB  THE  ENSUING  WEEK. 

KoN.   Boyal  lAit,  2.    Genend  Monthlj  Meetfju. 

London  Intt,  7.    Rot.  H.  Cbristznaj,  •«  On  the  HistoiT  s»l 

Antiquities  of  Heraldxj;  and  on  some  other  branches  of 

British  AzohaolQgy.** 
Chemical,  8.    Prof.  Abel,  **  On  recent  Improvemento  in  the 

Hannikctnre  of  iron.*.* 
Entomolorical,  8. 

Med.  and  Chlrurg.,  8.    Anniveraai^. 
Tun.  R(^Inst.,3.    Prof.  Huxley, "  On  the  Seme  of  Bight"* 

Civil  EngUieers,  8.    Mr.  Jabez  Chnrch,  C JB.,  "  On  the  B«- 

siats  of  the  Use  of  Clay  Retorts  fbr  Gas-maldn|:.** 
TJnwffMLii^  8.  Prof.  Owen,  **  On  tbe  Characten  and  Subdi^i- 

■ions  of  the  elais  twawmsaffa.** 
Pathological,  8. 
Wkd.  London  Inst.,  3.    Mr.  E.  W.  Brayley, "  On  Mineral<^  and 

Crystallographj." 
Rojal  Boo.  Lit.,  4|. 
Society  of  Arts,  s.    K%}or  H.  B.  Sears,  "  On  nppUwioei  for 

Ihcilitating   Submarine  Engineering  and    Exploration. 

Part  I.  Submarine  Engineering. 

MleroBOopical,  8. 

I%armaoeatksU,  8^. 
Thubs.  Bojal  Inst.,  3.    Prof.  Tjndall,  **  On  Sound.** 
PhUosopbical  Club,  6|. 
London  Inct.,  7.    Dr.  R.E.Grant,**  On  the  NatoialHistoiy 

of  Extinct  Animals.*' 
Antiquaries,  8. 
Pliilological,  8. 
Photographic,  8. 
BojaUSi. 
FBI.    Archaeologieal  Inst,  4.  _  „ 

London  Inst.,  Si-    Ur.  £.  B.  Denison, "  On  the  Great  Bell 

of  Westminster.** 
Sat.    AaiaUe,  2. 

London  Instftution,  3.     Hr.  T.  A.  Ifalone,  "OnExperi- 

mental  Phjsics,  chiefly  in  HeUtion  to  Cbemistiy.'* 
ROTal  Institution,  3.    Prof.  Phillips,  "  On  the  Origin  and 

Progress  of  Life  on  the  Olobe—Vertehrata.** 
BoyalBotanie,  Sf. 
Medical,  9.    AnniTersaiy  OfatJaa. 
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PARLIAMEKTARY  REPORTS. 

SESSIONAL   PRINTED   PAPERS. 

Par.  No. 

Dtihteredom  the  lOA  and  ISA  February,  1867. 
AlBftin  of  NsplM— CorrMpoadenoe. 
Queen's  Coll^,  Oalway— Report. 
Oneen**  College,  Belftat— Report. 

priJ0ii»— Twentieth  Report  of  the  Inipeetors  (Homo  District), 
Parti. 

J>eU9ered  on  the  \1$k  Febmmry,  I8B7. 

23.  SaTings*  Banks  ( Number  of  Depodtorf,  fto.>— Aooonnt 

24.  SftTinfs*  Banks  (Sams  paid  in  or  withdrawn  hj  the  Tnwtoes)— 

Retnm. 
Q»,  Rosdan  Dntch  Loan— Account. 

29.  Sardinian  Loan— Aoooont. 

30.  Greek  Loan— Aceonnt. 

43.  Paupers— Returns  {%  corrected  copj). 
6.  KIl—Befbrniatorj  Schools. 

Delhered  on  the  18tk  Pebnun^^  1857. 
4.  Grants  Ibr  Religious  Purposes— Rettfm. 

26.  Naval  Receipt  and  Ezpen^ture— Account. 
36.  Bank  of  England— Cop/  of  Applications,  &so, 

39.  Bullion  (B«nk  of  £n|^and}— Return. 

45.  Local  Acts  (1.  Birkenhead  Dock»— Construction ;  3.  Carlisle, 
Liddesdale,  and  Hawick  RoUwigr ;  3.  Elj  Tidal  Harbour  and 
Railway;  4.  Great  Yarmouth  Britannia  Pier;  5.  West 
Somenet  Railway ;  6.  West  Somerset  Blineral  Railway)— 
Admiralty  Reporu. 

China  (Registeation  of  Vesselsat  Hong  Kong)— Coixespondence. 
Delivered  on  I9tk  Februaty,  1857. 
35.  Bank  of  England— Annual  Accounts. 

40.  Mint — Account. 

44.  Trade  and  Navigation  Accounts  (Slst  December,  1856). 

55.  Debt  (Funded  and  Unfunded)— Return. 

16.  Bill— Public  Health  Supplemental  BIB  (1857). 

DeUverMon  20tA  Febmary,  1867. 

2.  County  Elections— Return. 

8.  Highways  (Metropolis)— Return. 
38.  Education  (Capitation  Money)— Return. 
42.  Army  in  the  East— Return. 

17.  Bills— Lnnntio  Asylums  (Ireland). 

16. Sea-coast  Fisheries  (Irehuui). 

21. Education  (Cities  and  Boroughs). 

Fire  Insurance  Duties— Report  by  Mr.  Coode. 

Delivered  on  the  21sl  and  23rd  February,  1867. 
47.  Poor.relief  (Ireland)— Returns. 

27.  Irish  Reproductive  Loan  Fund— Account. 
50.  Bishops  (Scotland)— Correspondence. 

64.  Court  of  Chancery— Return.  ^ 

56.  Criminals    Copies  of  Memorials. 
11.  Bills— IndustxiBl  Schools. 

22.  »—  Eztro-parochlal  Places. 

24 Minister's  Money  (Ireland). 

27. Lighting  of  Towns  (Ireland). 

Marriages  In  Ireland— 6th  Keport  of  the  Registrar-General. 

Operationa  in  the  Canton  River— Fortber  Correspondence. 

China  (Entrance  into  Canton) — Correspondence. 

Civil  Service  Commissioners— 2nd  Report. 

Delivered  on  the  24<*  February,  18!&7. 

57.  Army,  Crimea— Returns. 
33.  Army  Estimates. 

Insults  in  China— Correspondenoe. 
(iueen*s  College,  Cork— Report. 

Ddivered  on  the  26iA  qf  February,  1867. 
19.  Harbour,  Ac.,  Bills  ( 1 ,  St.  Helen's  CSanal  and  RaUway :  2,  Cljde 

Navigation)— Report  of  the  Boaxd  of  Trade. 
44  (1).  Trade  and  Navigation  Accounts  (31st  Januarv,  1867). 
49.  Spirits  (Navy)-.Copies  of  Contracts. 

23.  BlU— Court  of  Chancery  (Ireland}— (Titles  of  Pux«hasers). 
26.  BiU-Court  or  Chanoery  (Ireland). 


PATENT  LAW  AMENDMENT  ACT. 

APFUOATIORB  FOE  PATBlTTa  AIVD  PBOTBCnOV  ALLOWED. 

IFrom  Oanette,  February  20th,  1857.1 
^^.  ^  Voted  11th  December,  lBb9, 

3993.  Godwin  Meade  Pratt  Swift,  Viscount  Carlingford,  Swiftseath, 

Kilkenny— An  aerial  chariot  or  apparatus  (Or  navigating  the 

air. 

,^    _  Dated  2nd  Febrvary,  1861. 

17.  John  Wllaott,  St.  Helen's,  Lancashire— Improvements  In  the 

mannJheture  of  steel. 

Dated  StR  January,  1867. 
64.  Julius  QoodBMm,  Abraham  Myers,  and  Lonis  Goodman,  26, 

King  David  lane,  ShadweU— Improvements  in  the  mann- 

acture  of  caps  or  eovertngs  tor  the  head. 
...  _  Dated 7lMtJannary,lSS1. 

186.  Henry  Medlock,  20,  Great  Marlborough-etreet,  Wertmiatter— 

An  improved  method  of  purling  water. 
_,..,,  Dated  26rt  January,  1867. 

^26.  Adolphe  Hensel,  4,  Stafford -place,  Pioalioo— The  maaoflMitim 

of  Gexttaa  yeast  from  ikmr. 

,M    -  .     „  Dated  2nd  February,  1866. 

«n.  John  Henry  Johnson, 47,  LincobTsinn-flelds— Impiovementa 

m  heating  the  ileed-water  of  steam-boilers.    (A  flfflrmy^Tfle- 
tlon.)  * 


Dated  3rtf  February,  1856. 

311.  Biehard  Laming,  Haprard's-heath,   Cudkileld,  Sussex— Im- 

provements In  pnriiying  gas,  In  obtaining  materials  usefU  fbr 
that  purpose,  and  in  working  up  into  UMfhl  products  certain 
ammoniacal  and  phosphaticsubstanoei  obtainable  as  xesidiiea 
In  the  purliyinff  of  gas. 

312.  James  Taylor,  Middlesbrough-on-Tees,  Yorkshire— Impvove- 

ments  in  the  governors  ft>r  the  engines  of  sorew  steamers,  and 
other  vessels  propelled  from  the  stem. 

313.  James  Tsylor,  Middlesbrough-on-Tees — A  compensating  crane* 

314.  George  white,  8,  Laurence  Pountney-lane,  Cannon-  street — 

Cenrtain  improvements  in  dyeing  and  printing  textile  flbcee 
and  flibrics.    (A  communication^ 

316.  Charies  Cochrane,  Oimesby  Iron  Works,  Middlesbro'-on-Teea 

— An  improvement  in  heating  blast  fi>r  blast  ftimaces  and 
cupolas. 

317.  Henry  Unwin,  Sheffield^  Improvements  in  the  application  of 

waste  heat  from  coke  ovens. 

Dated  4M  Februarp,  1857. 

318.  Andrew  Steinmetx,  Middle  Temple— A  inethod,  mode,  contri- 

vance, or  management  to  chec^  the  honestv  of  omnibus 
oondoetors  and  other  reodvers  of  money  under  similar  dr- 
cumstances,  to  be  accounted  for  to  their  employers,  without 
machine  or  mechanical  appliance. 
819.  James  Hamsher,  16,  Elizabeth-street  South,  IMmlloo— Im- 
provementa  in  the  manufhcture  of  blacking  A>r  polishing,, 
softening,  and  preserving  boots  and  shoes,  and  other  leathern 
articles. 

320.  Odoardo  Gandine,  4,  Newman-street,  OxKord-street— An  indi* 

eating  target. 

321.  Edward  Leiris  and  Gideon  Bohm,  Coleman-street— Improve- 

ments in  printing  in  colours,  called  an  improved  phot^^va- 
nographic  chromographic  process. 

323.  Saul  Hart,  33,  Portland-street,  Liverpocl— Improvements  in 

apparatus  for  raising  and  fbrdng  water. 

324.  Charles  De  Bergue,  9,  Dowgate-hiU— Improvements  in  the 

method  of,  or  apparatus  for,  laying  the  permanent  way  of 
railways. 
326.  William  Edward  Newton,  66,  (Huaioery-lane— Improvemente 
in  pianofortes.    (A  communication.) 

326.  Alfred  Vincent  Newton,  66,  Chancery-lane — ^An  improvonent 

in  machinery  fbr  poUshing  flat  snrfttces  of  glass  and  other 
substances.    (A  communication.) 

327.  James  Burrows,  Wigan— Certain  improvements  in  steam  en- 

gines. 

328.  John  Henry  Johnson,  47,  Linc01n*8-inn-flelds— Improvementa 

in  the  treatment  of  flax  and  similar  texUle  materials.  (A 
conomunlcatlon.) 

329.  Robert  Holmes  Houston,  Greenock- Improvements  In  eflteting 

general  conveyance  or  transport  on  water. 
Datedlth  Februaty,  1857. 

330.  Thomas  Summers,  Northam  Iron  Works,  Southampton— Im- 

provements in  c^uges  for  indicating  pressure  and  vacuum. 

331.  Pldlipp  Schafer  and  Frederick  Schafer,  Brewer-street— Im- 

provements in  travelling  bags,  or  cases,  and  an  apparatus  for 
carrying  fittings  therein. 

332.  Alfred  Vincent  Newton.  66,  Chanoeiy-lane— An  improvement 

in  casting  metallic  articles.    (A  communication.) 

333.  Glsrance  Braall  and  William  Nicholas  Crummack,  Chorley, 

Lancashire— Improvements  in  looms  Ibr  weaving. 

334.  Henry  Smith,  Stamfbrd,  Lincolnshire— Improvements  in  hay- 

msJdng  machinery. 

338.  William   Edward   Newton,  66,  Chancery-lane— Certain  '■r\^. 

provementa  in  breech-loading  fire-arms.  (A  communicatigu.  > 

336.  George  Chowen,  7,  James-street,  Covent-garden— Preventing 

fiirther  casualties  on  the  Goodwin  Sands. 
Dated  6th  February,  1867. 

337.  Thomas  Stott,  Sabden,  near  Whalley,  Lancashire— Improve- 

ments in  pickers. 

339.  William  Green,  Pembroke- cottages,  Caledonian-road,  Islington 

—Improvements  in  manufiicturing  or  producing  substitutes 
for  leather  for  boots,  shoes,  and  other  uses,  and  in  machinery 
or  apparatus  ibr  effecting  the  same. 

340.  Richard  Ardilbald  Brooman,  166,  Fleet-street— Improvementa 

in  i>reparing  or  dressing  threads  and  other  fibrous  materials, 
and  in  the  machinery  employed  therein.  (A  communlcation.y 

341.  James  Gilroy,  Auldhousefleld,  near  PoUockshaws,  Renfiww— 

Improvements  in  appljlnr  starch  or  other  semifluid  matter 
by  machinery  to  woven  fitbrics. 

345.  John  Mbjo  Woirall,  Salfbrd— An  Improvement  in  finishing  a 

certain  description  of  fustians  called  **  diagonals.** 

343.  George  Wright,  Sheffield— Improvements  In  stove  grates  or 

fireplaces. 

344.  Thomas  Newton,  Walsall— Improvements  in  the  oonstruotlon 

of  Stockmen*s  saddles  and  appendages  thereto.  (Partly  a 
oonununlcation. ) 

346.  Antoine  Dbde  and  Francois  Alexandre  Drnult,  Paris— Im- 

provements in  the  manuilicture  of  bracelets. 

346.  Pierre  Poisson,  Paris— Improvements  in  preparing  and  applying 

surftces  fbr  painting. 

Dated  1th  February,  1867. 

347.  Henry  Heald  and  Arthur  Heald,  Sabden  YTbaUaj,  Lanoaafaire 

— unpro  vements  In  looms,  and  In  jdokers  used  ibr  weaviiu^ 
348b  Nieholaa  Nomloo,  Manchester,  and  George  H^es,  Buy— Un- 

provements  in  loonsu 
349.  James  AUnd  Llmbert,  Royal  Navy— Improvements  In  marine 

steam  engines. 
360.  John  Coope  Haddan,  4,  (Gannon-row,  Westminster— Imprave- 

ments  in  marine  steam  engines.    (A  oomminieation.) 


242 


JOUKNAL  OF  THE  SOCIETY  OP  ARTS,  Febbuaby  27,  1867. 


351. 


352. 
353. 


354. 


356. 


367. 


358. 


369. 
360. 


361. 


362. 


364. 

366. 


366. 


Charlef  Cridunaj,  Gmldford-plaoe,  Lower  Kenninfton-laiie — 
Certain  improrementa  in  breech-Ioadisg  guns  or  pittolf  for 
militaiyand  other  parpoMo,  and  which  nid  improrementa 
are  applicable,  and  will  admit  of  being  applied,  to  guns  or 
iriatol*  now  in  uae. 

Frinda  Wrigley,  Manchester— An  impnnred  appantos  fto  cat- 
ting totaaoco. 

JohnHenij  Johniton,  47,  LincolnVinn-ileldt  Tmprorementa 
in  caating  metals.    (A  oommnnication.) 

Joseph  Nicolaa  Victor  Cadiat,  Pari»— The  application  of  oen- 
trifDgal  force  in  parii^ing  minerals,  or  anj  other  similar 
hard  substances,  bj  washing. 

366.  Joseph   Skertchlj,  CuUbrd-road,  De  BeauToir-fqnarfr— Im- 
proTcmenta  in,  and  in  the  manafhwtare  of  nggsn. 

William  Greenslade,  Bristol,  and  James  Wood,  Saint  Pancras 
— Cert^n  improTcments  in  brashes,  espedallj  applicable  to 
painters*  brashes. 

James  Taylor,  Upper-street,  Islington,  and  Edward  Owen, 
Aberdeen-terrace,  Blac^heath'^lmproTements  in  the  mann- 
ftctare  of  jellow  pnisdate  of  potass. 

Felix  Lieren  Bauwens,  Ranelagh-road— An  improred  mode  of 
treating  and  distilHng  ikttj  matters,  and  in  the  appantos 
emplojed  therein. 

Thomas  Brown  and  Geotge  Parry,  Ebbw-tale,  Monmontli— 
Improrements  in  the  manoikctnre  of  iron. 

Bichard  Archibald  Brooman,  166,  Fleet-street— An  improred 
method  of  obtaining  motire  power.    (A  coomianication.) 

Bichard  Arcliibald  Brooman,  166,  Fleet-street- Improrements 
in  measuring  the  capadtj  and  contents  of  casks  and  other 
similar  ressels,  and  in  instrvments  or  apparatas  employed 
therein.    (A  commonication.) 

Geovge   Tcmlinson  Boasfleld,  Boisez-place,  Longhboroogh- 
road,  Brixton— Improrementa  in  lamps  adapted  ror  bonung 
resin  oil.    (A  commanication.) 
363.  William  Hirst,  Bath— Improrementa  in  mannfketozing  ftlted 
ftbrles. 

William  Wilkens,  Baltimore,  U.S.— An  improred  cannon, 
which  he  calls  a  rerolring  battery.    (A  commanication.) 

Feroeral  Moees  Parsona,  Due-street,  Ajdelphi — Impreremeatt 
in  the  permanent  way  of  railwi^. 

Dated  9lk  Febrmary,  1867. 

Jamas  Murdoch,  7,  Staple-inn — An  improrement  in  the  pro- 
cess of  treating  the  threads  of  floss  silk,  which  ia  also  appli- 
cable to  the  threads  of  other  iibrooa  materials.  (A  comma- 
nication.) 

367.  James  Taylor,  Britannia  Worka,  Birkenhead— Imptorementa 
in  machlnerT  ft>r  croahing  rariona  aubatanoea. 

Henry  Cartwiight,  Dean  Broseley,  Shropshire— Improrements 
in  the  application  and  mode  of  working  eooentrios  on  steam 
engines. 

Chanea  Turner  and  Louia  Watetmnnn,  Lireipool— Improre- 
menta in  or  applicable  to  the  daaa  of  hata  made  ftom  atraw; 
graaa,  palm  leaf,  or  other  like  materiala. 

L6oa  Talabot,  57,  Chauaa^  d*Antin,  Paris— Improrementi  in 
the  manuAtcture  of  iron  and  ateeL 

Joaeph  Fenn,  Newgate-atreet— An  improrement  in  oll-eans 
and  other  like  ressels.    (A  communication.) 

Darld  Falconer,  68,  Cauaeyside,  Paisley— Improrementa  in  the 
mechanical  arrangement  for  raiaing  and  fbrdng  of  water  or 
other  fluid,  idr,  or  gaaea. 

John  Harding,  Beeaton  Manor  Iron  Worka,  Leeds— Improre- 
menta in  we  treatment  of  metallic  orea. 

Thomaa  John  Taylor,  Sekforde-atreet,  Clerkenwell-^Aa  im- 
prored oonatroction  of  atereoaoope. 

Samuel  Grorea,  Judd-place  Eaat — Improrementa  In  onpana. 

Henry  WUlia,  Manchester-atreet,  Gny's-inn-road-^unprare- 
menta  in  organa. 

Dai€d  1(M*  Pebnunrv,  1867. 

William  Thomaa  Walker,  66,  King-aquare,  St.  Lukea— Im- 
prorementa in  apparatua  uaed  in  um  worka  tot  exhausting, 
ftrdnc,  transmitting,  and  regolattng  the  flow  of  gas,  and 
cleansing  and  warming  gas  apparatus. 

378.  Abel  Stokea,  Birmingham— New  or  improred  machinmr  to  be 

uaed  in  the manufkctare  of  naila,  plna,  acrewa,  andotlier 
almUar  artidea. 

379.  Julian  Bernard,  the  Albany,  Piccadilly— Improrementa  in  the 

manu&cture  or  production  of  boota  and  ahoea,  or  oorerinps 
tor  the  feet,  and  in  the  machinery  or  apparatua  employed  In 
such  manuihcture. 

380.  Daniel  BeiQamin  Herts,  Bunhill-row— Improrementa  in  appa- 

ratua ibr  atamping  and  emboasing.    (A  oommunicMion.) 
;.38l.  Benjamin  Webster  Owrid,  Dundalk,  Louth— An  improred 

method  of  connecting  and  disconnecting  pipes  m  tubes. 
363.  Joaeph  Graham  and  Jamta  Shepherd,  Burnley,  and  Thomas 
Whitaker,  Acrington— Certain  improrementa  in  power  looma 
ibr  wearing. 


368. 


369. 


370. 
371. 
372. 


373. 

374. 

975. 
376. 


377. 


383.  Jabez  Mccgaa,  Kidderadnstei^-Certaln  improrementa  ia  the 

manulkcture  of  steel  and  iron  wire  for  umbrella  and  pan«d 
ftamea. 

384.  William  Richelieu  Hodgea,  Manchester— Improrements  in  the 

manulhcture  of  an  elaatic  material,  and  of  its  applicatioa  to 

certain  pnrpoaea.  

386.  Auatin  Chambers,  Canterbury,  and  William  Harrison  Cham- 
pion, Lynated,  Kent— A  mode  of  worUag  railway  breaks. 

386.  George  Bedaon,  Mancheetez^-Improrementa  in  coating  metal 

with  metal  and  metallic  oompounda. 

387.  Auguat  Frederick  William  Parte,  New  York- An  improred 

method  of  eraporating  fluida,  condenring  and  absotbiaK  w 
pours,  gaaea,  and  fkmiea,  arreating  and  precipitating  floeolent, 
metallic,  or  other  partidee,  and  transferring  heat  fhm  airor 
ateam  to  fluida  and  polrerulent  aubatanoea. 

388.  Thomaa  Fielding  Johnaon  and  John  Willlama,  Leioeiter— Im- 

prorementa in  acrew  gill  manhlnyy  Ibr  preparing  wool  and 
other  flbroua  materiala. 

389.  John  Forreat  Watara,  St  John'a-aquare,  Clerkenwell— Im- 

prorementa in  the  oonatroction  of  watchea. 

390.  Jeaae  Bridgwood,  Buralem,  Stallbrdahire  Poiteriea— Improre- 

menta in  connecting  pipea  to  the  basins  of  water  .dosets  and 
wash-hand  baaina,  and  alao  in  the  meana  of  atopidng  the 
outleta  of  waah-hand  baaina.  9^ 

391.  William  Wood  Pilcher,  St.  MaigareD-at-CliAs,  Dorer-Im- 

prorementa  in  atrmw  ahakera  of  thraanlng  maddnes. 

393.  Abraham  Royds  and  John  Kenyon,  Lower-place,  Rochdale- 

Certain  improrementa  or  a  oeriain  improrement  in  marMiwa 
Ibr  spinning  or  doubling,  commonly  known  aa  throatles. 
398.  Richard  Archibald  Brooman,  166,  Fleet-street— An  improve- 
ment in  or  addition  to  the  looka  of  fire-ama.    (A  conmumi- 
catioa.) 

394.  Thomaa  Howard,  King  and  Q^ieen  Iron  Worka,  Rotherhithe- 

Ilhprorementa  in  the  oonftrnction  of  cranked  ahafta  or  axles. 
396.  Henrr  Heald  and  Arthur  Heald,  Sabden  Whalley,  Lanoaahire 

—Improrementa  in  plckera  and  picker  checka  employed  ia 

wearing. 
396.  Henry  Tibbeta  Ropea  and  Darid  Wilaon  Thomaa,  Lirerpool- 

Improrementa  in  the  application  of  filters  to  cocks,  taps,  or 

other  ralrea  uaed  to  draw  off  liqulda.    (A  oonrnxunkaticB.) 
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FRIDAY.  MARCH  6,  1857. 


THIRTEENTH    ORDINARY    MEETING. 

Wednesdat,  March  4,  1857. 

The  Thirteenth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Sesaion  was  held  on  Wed- 
nesday, the  4th  inst.,  John  Hawkshaw,  Esq., 
P.R.S.,  in  the  chair. 

The  following  Candidates  were  baUoted  for, 
and  duly  elected  members  of  the  Society : — 

Fold,  Francis  I  Watney,  Alfred 

Ladd,  William  |  Wright,  Joseph,  juD. 

As   A   CORKESPONDING   MeMBSB. 

Blancheton,  Ernest. 

The  following  Institutions  have  been  taken 
into  Union  since  the  last  announcement  :-— 

432.  Barnard  Castle  Mechanics' Institution  and  Literary 
Society. 

433.  Free  Public  Library,  St.  Mai^ret  and  St.  John, 
Westminster. 

The  following  Colonial  Institution  has  been 
taken  into  Union  since  the  last  announcement : 

Antigua  Polytechnic  Association. 

The  Paper  read  was : — 

ON  APPLIANCES  FOR  FACILITATING  SUBMA- 
RINE ENGINEERING  AND  EXPLORATION. 

By  Major  H.  B.  Seabs. 
JPati  /. — Submarine  Engineering. 

In  the  paper  which  I  have  prepared  for  the  Society 
this  evening,  my  purpose  will  be,  not  to  enter  into  a 
dissertation  on  the  various  appliances  which  may  here- 
tofore have  been  used  for  facilitating  subaqueous  opera- 
tions, pertaining  to  engineering  science,  but  to  confine 
mjTself  more  particularly  to  some  of  the  adx'antages 
which  experiment  has  proved  may  be  derived  from  the 
use  of  machinery,  constructed  on  a  comparatively  new 
plan,  and  embodying  a  more  complete  apjuication  of  the 
natural  principles  which  are  the  foundations  on  which 
rest  all  appliances  for  invading  (personally,)  the  domin- 
ions of  the  Water  King. 

One  of  the  great  objects  to  be  derived  from  our  ac- 
quaintance with  the  arts,  sciences,  and  manufactures, 
is  to  be  enabled  to  devise  means  for  advancing  the  pro- 
stress  of  these  various  departments,  bv  throwing  new 
Tights  on  the  previously  unknown  or  little  understood 
details  of  ^different  subjects,  connected  with  each,  or,  by 
investigation,  to  discover  new  and  more  economical 
means  of  accomplishing  the  same  results,  either  by  a 
saving  of  time  in  the  production,  or  of  labour  necessary 
for  such  production. 

All  science  rest^  on  the  foundati<!>n  of  natural  pin- 
ciples ;  and  we  gain  largely,  whenever,  by  a  simplifica- 
tion of  arrangement,  we  compel  nature  to  perform  man's 
labour.  AVater  supplies  us  with  steam  to  drive  our  pon- 
derous engines  which  relieve  us  from  arduous  toil.  It 
buoys  upon  its  bosom  the  creations  of  man's  hands, 
'which  transport  from  distant  points  articles  necessary  to 
his  subsistence,  or  the  gratification  of  his  luxunous 
tastes.  It  is  a  necessary  element.  It  is  an  element  to 
he  feared.  It  is  full  of  dangers.  It  has  its  delights. 
It  opposes  us— it  assists  us. 

In  the  subject  now  before  you,  it  opposes  obstacles,  | 


and  renders  necessary  constructions  to  obviate  its  own 
difficulties ;  and  yet,  at  the  same  time,  lends  a  helping 
hand  to  assist  greatly  in  conquering  itself.  You  are  re- 
quired to  restrain  its  power  by  opposing  a  barrier  of  rock; 
it  receives  the  rock  and  buoys  it  up,  relieving  you  of 
one-third  of  its  weight.  You  desire  to  submerge  a 
buoyant  object ;  water  will  then  reverse  its  power  and 
cause  it  to  sink.  Being  thus  of  a  nature  to  oppose  and 
yet  assist  us,  and  being  governed  by  immutable  and 
well-rec<^nized  laws,  if  those  laws  be  properly  enforced, 
or  rather  complied  with,  we  may  on  the  one  hand  re- 
strain its  dangerous  efforts,  and  on  the  other,  compel  its 
assistance  in  ministering  to  our  necessities. 

The  grand  principle  that  air  in  an  enclosed  and  in- 
verted vessel,  presenting  a  horizontal  surface,  will  resist 
the  entrance  of  water  into  that  vessel,  provided  the  air 
is  of  the  same  density  as  the  water,  is  the  principle 
which  first  determined  the  use  of  the  ordinary  diving- 
bell,  an  instrument  now  so  often  used  in  the  preparation 
of  foundations,  and  the  subsequent  erection  of  works 
under  water. 

In  localities  where  the  "  coffer  dam"  is  inadmissible, 
either  through  the  cost  or  difficulty  of  construction,  the 
ordinary  suspended  bell,  pendant  from  a  carriage  at  the 
surface,  affords  the  necessary'  means  for  adjusting  the 
work  in  such  manner  as  the  engineer  may  desire.  It 
has  been  suggested,  too,  to  use  the  ordinaiy  submarine 
armour  or  dress  for  the  adjustment  in  place  of  the  stones 
of  a  work,  which  have  been  previously  fitted  at  the 
surface. 

In  suggesting  a  new  mode  of  operations,  by  which 
su6i)ensory  action  may  be  entirely  a^-oided,  it  would  be 
imiK)litic  to  denoimce  the  methods  just  mentioned,  as 
being  behind  the  age,  since  each  would  undoubtedly 
have  its  advocates,  who  from  practical  operations  would 
acknowledge  the  advantages  derived  by  its  use,  and 
perhaps  look  unfavourably  on  any  innovation.  No  ser- 
vant can  be  so  humble,  that,  pedbrming  his  duties  well, 
though  slowly,  his  services  should  not  be  recognized. 

The  Dover  breakwater  is  an  instance  of  the  thorough 
efficiency  of  the  ordinary  bell,  yet  at  the  same  time  by 
its  use  the  progress  of  the  work  has  been  necessarily 
slow. 

The  plan  submitted  in  this  paper  for  accomplishing, 
as  it  is  confidently  asserted,  a  larger  amount  of  work 
in  a  given  time,  and  at  a  less  cost  than  by  present 
means,  is  not  a  mere  fancy,  brought  forward  as  a 
theory  which  cannot  stand  investigation  and  the  appli- 
cation of  practical  knowledge  to  test  its  merits ;  but  it  is 
boldly  placed  before  you,  diallengiug  the  most  rigid 
investigation  of  it«  qualities  to  secure  the  desired  advan- 
tages of  cheapness  of  construction  and  saving  of  time. 

It  would  be  a  waste  of  time  to  encage  your  attention 
in  speculation  based  on  the  mere  working  of  models  (ex- 
emplifications of  principles),  which,  by  the  ingenuity  of 
man,  may  be  made  to  work  with  the  utmost  precision. 

The  principles  involved  in  the  machinery  now  pre- 
sented to  you,  have  all  been  thoroughly  and  practically 
tested ;  not  in  a  single  instance,  but  by  months  and  yeara 
of  careful  investigation,  going  cautioui<ly  forward, 
taking  the  suggestions  of  nature  as  the  guides  to  avoid 
the  dangers  and  difficulties  which  are  placed  in  the  path 
of  those  who  venture  to  step  beyond  the  apparent  bounds, 
which  she  herself  has  raised,  to  bar  man's  progress  to- 
wards her  mysteries. 

Air  and  water,  the  two  combined  and  powerful  ele- 
ments, are  both  difficult  and  dangerous  to  contend  with. 
Water,  by  its  gravity  carries  us  downward ;  air,  by  its 
lightness  or  buoyancy,  carries  us  upwards  or  keeps  us  at  the 
surface ;  therefore  it  becomes  necessary  in  any  machinery 
independent  of  susi)en8ion,  depending  on  the  variable 
preponderance  of  one  or  the  other  of  these  elements,  that 
these  powera  should  be  under  perfect  and  complete  con- 
trol. The  subtle  nature  of  air  requires  careful  mana^^e- 
ment,  and  a  perfect  adaptation  of  paiis  to  secure  its 
control. 
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The  N&QtilnBmBchiQe,  which  is  praieiited  to  you  as  the 
iuitmment  for  overcoming  many  of  the  difficultiei  in- 
herent to  the  nature  of  subaqueous  operation!,  poeaewe^ 
Among  others  the  following  qualities : — It  ia  eotirely  in- 
dependent of  mapennon  ;  it4  movements  are  entirely  de- 
pendent OD  the  niU  of  those  within  it,  and  without  re- 
ference to  those  who  may  be  stationed  without ;  it 
eethepowerofliftiDglarge  weight!,  jwTM,  and  al 


the  m 


time  ia  perfectly  safe,  by 


opcratioDB, — this  latter  the  greatest  denderstam  of  all. 
These  advantages  mnat,  I  think,  ftrike  all,  ae  combining 
those  requiaites  of  BucecBa  which  have  been  always  want- 
ing in  the  present  known  means  for  constnicting  wotka 
under  water. 

The  fonn  of  the  machine  is  not  artiitrary,  but  depends 
entirely  on  the  nature  of  the  work  to  be  perfonned, 
adapting  itnelf  to  tlie  various  circumstances  attending  anj 
given  position.  By  reference  to  the  annexed  diagram  }-<n 
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willperceive  that  when  at  rest  being  entirely  enclowd 
ita  displacement  of  water  being  greater  than  its  own 
weight,  it  muat  float  at  the  surface.  Entering  throuRh 
a  man-hole  at  the  top  (which  ia  closed  either  from  the 
inside  or  outside),  you  descend  into  the  interior  of  the 
machine,  portions  of  which  are  walled  oif  on  either  aide, 
forming  chambers;  these  chambers  are  connected  at  or 
near  the  bottom  by  a  [ape  a,a,  which  opens  by  a  cock  b, 
outwards  to  the  external  surrounding  water.  An  opening 
in  the  bottom  of  the  machine  of  variable  dimensions  ia 
closed  by  a  door  or  doors,  eusceptiblc  of  being  opened  or 
closed  at  pleasure.  The  chambers  X,A'.  are  liUcwiee  con- 
nected at  top  by  a  smaller  pipe  c.e,  which  opens  through 
tbe  top  of  the  machine,  and  to  which  opening  is  affixed 
&  flexible  pipe,  with  coils  of  wire  spirally  enclosed. 
Bnncbee  on  thia  latter  pipe  d.d,  allow  also  communica- 
tion with  the  larger  or  working  chamber. 

At  the  surface  of  the  water,  placed  on  a  float  or  vessel 
for  the  purpose,  is  a  receiver  of  variable  dim< 
which  ia  Bttaijied  at  one  end  a  hollow  dru 
to  the  barrel  of  which  is  aflixed  the  other  end  of  the 
flexible  pipe  a,  leading  to  the  1«p  of  the  Nautilus.  At 
the  other  end  of.  and  in  connection  with  the  receiver  it 
a  powerful  steam  air-condenaing  pump.  ITiis  combina- 
tion represents  the  Nautilus  machine  as  adapted  to  en- 
gineering work. 

As  to  the  nodta  operandi, — The  operator,  with  hie 
Mdstanta,enter8theinachinethrou8h  the  top, which  is  then 
dosed.  To  descend,  the  water-cock  6  is  opened,  and  the 
external  water  flows  into  the  chambers,  X.X;  at 


lime  a  cock  e  on  a  p  pe  opening  from  the  chambera  Ot 
wards,  is  opened,  in  onirr  that,  the  air  escaping,  an  nn- 
interrupted  flow  of  water  may  take  place  into  th» 
chambers.  The  assumption  of  weight  of  water  caosea  a 
destruction  of  buoyancy  due  to  displacement  by  the  ma" 
itself,  and  the  Hautilua  gradually  ainks.  As  soon  as  it 
ia  fairly  under  water,  in  order  that  the  descent  may  be 
quiet  and  without  shock,  the  water  cock,  6,  is  dosed. 
The  receiver  at  the  surface,  being  previously  charged  I7 
the  air-pump  to  a  density  Mimewhatgreater  than  that  of 
the  water  at  the  depth  proposed  to  attain,  one  of  the 
branch  cocks  on  the  pipe,  e.f,  connecting  the  chambers  at 
top,  ia  opened,  and  the  air  rushea  into  the  working 
chamber,  gradually  condensing  until  a  density  equal  W 
the  density  of  the  water  without  is  attained;  thisi* 
indicated  by  proper  air  and  water  Euages,.;V.  ,^^ 
guBges  marking  equal  points,  ahcHing  the  eqnilibritun  ol 
forcea  without  and  within,  the  covers  to  the  bottom,  JJ- 
are  removed  or  raised,  and  communication  is  held  with 
the  bottom  on  which  the  Nautilus  iareating.  In  order  to 
move  about  in  localities  where  tides  or  currents  do  Mt 
fltfect  ojierationB,  it  is  only  necessary  to  rtep  out  of  tM 
l«ttam  of  the  Nautilus,  and  placingttie  hands  against  it* 
aide  the  operator  may  move  it  (by  ptiahing,)inanydirefr 
tion.  Where  currents  or  tides,  however,  have  "•*J'r  Ij 
becomes  necessary  to  depend  upon  fixed  points  (Voti  wbioi 
movements  may  be  made  in  any  direction.  Thia  i>_»o 
complisliBd  bv  placing  in  the  bottom  of  tiie  NautUM 
stuffing  boxes  of  peculiar  construction,  k,k,  tbrtngb  which 
I  cables  may  pass  over  pulleys  to  the  external  side,  ibuM 
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up  tbnnigli  tnbtt,  (to  preveat  them  from  bracg  worn,) 
to  mnd  over  OKillAtinv  or  iwinging  pnlleya  placed  in  the 
plane  of  the  centre  oigravity  of  the  Nautilua,  and  thence 
-to  the  point*  of  affiiment  re«pectiyely.  The  object  to 
be  gained  by  having  the  swinging  pnlleys  in  the  plane 
•ot  the  oentre  of  gravity  of  the  man,  is  to  holil  the 
machine  steady  and  to  prevent  oscillation.  Within  the 
machine,  and  directly  over  the  above  stuffing  boxes,  are 
vrindlanea  for  ivitiding  in  the  cables.  Uy  working  these 
windlasKS  movement  may  be  effected,  and  of  course  the 
number  of  theae  cable*  will  dejienii  on  the  variable 
character  of  the  sitnation  to  be  occapied.  Having  thus 
mcond  the  means  of  desoending,  communicating  with 
the  bottom,  and  of  movement,  the  next  point  is  to  ascend. 
Weight  of  water  has  caosed  a  destruction  of  buoyancy 
at  flnt,  and  consequent  unking ;  if  then,  any  portion  of 
this  water  is  removed,  an  upward  effort  will  at  once  be 
«xerted,  exactly  proportionate  to  the  weight  of  water 
thrown  off.  The  air  in  the  receiver  at  the  surface 
being  constantly  maintained  at  a  higher  density 
than  that  of  the  water  below,  if  we  open  the  naler^cock, 
b,  and  at  the  same  time  open  the  cock  on  the  top  pipe,!,!;, 
Ulrowing  the  condensed  air  from  the  receiver  above 
directly  on  to  the  surface  of  the  water  in  the  chambers, 
movement  and  consequent  expulsion  of  the  water  must 
take  place,  and  ui  upward  movement  of  the  machine 
ilself.  which  will  rise  to  the  surface. 

It  is  evident  that  if,  previouidy  to  the  expulsion  of  the 
water,  the  Nautilus  be  affixed  to  any  oUect  below,  the 
power  exerted  on  that  object  will  be  exactly  proportionate 
to  the  weight  of  water  expelled,  and  the  power  will  con- 
tinue increasing,  until  there  being  no  furl  her  weight  lube 
thrown  off,  the  maximum  effect  is  produced.  To  apply 
this  power  to  lifting  masses  of  stone  or  rock,  proper 
amngementa  are  affixed  to  the  centre  of  tlie  opening  in 
the  bottom,  by  which  connection  can  be  made  with  the 
weight,  admitting  hi  the  same  time  the  swinging  aroimd 


of  the  object  tnspended,  so  that  it  may  be  placed  in  any 
required  position.  In  the  construction  of  permanent 
works,  or  the  movement  of  objects  whose  weight  ia 
known,  or  can  be  estimated,  a  water  or  so-called  lifting 
tabe  is  placed  on  the  side  of  the  water  chamber  which 
indicates  the  lifting  power  exorcised  bv  the  Nautilus  ftt 
any  moment.  The  advantage  of  thu  guage  will  be 
recognised,  inasmnch  as  (without  it)  the  closest  atten- 
tion of  the  operator  working  very  cautiously,  would  be 
necessary  to  determine  when  the  weiaht  was  overcome; 
by  its  aid  however,  the  operator  boldly  throws  open  tH 
the  valves  necessary  to  develop  the  power  of  the  Nautilus, 
watching  only  the  guage.  The  water  having  reached 
the  proper  level  indicating  the  required  lifting  power, 
ho  knows  the  weight  must  be  overcome  or  so  nearlv 
so,  that  the  valve  or  the  cocks  may  be  at  once  closed, 
in  order  that  the  movement  may  take  place  horizontally. 
A  moment's  reflection  will  show,  that  if  there  were  not  an 
index  of  this  character,  carelessness  or  inattention  on  the 
part  of  the  operator,  by  leaving  the  cocks  open  too  long, 
might  develop  a  power  greater  than  reqaired,  and  the 
Nautilus  would  start  suddenly  upward.  The  expansive 
power  of  air,  acting  upon  the  incompressible  fluid  water, 
through  the  opening  in  the  bottom,  gives  a  momentum, 
which  by  successive  developments  of  expansion  in  the 
working  cliamber.  is  constantly  increasing  the  velocity 
of  the  Nautilus  upwards,  until  in  any  considerable  depth 
of  water,  the  result  would  be  undoubtedly  of  a  veiy 
serious  character.  Take  for  exemplification  the  Nautilus 
in  33  feet  of  water,  the  bottom  cavers  removed,  and  an 
equilibrium  at  l.'j  [lounda  to  the  inch  existing  between 
the  air  and  the  water  at  the  level  of  the  bottom  of  the  ma- 
chine. Upward  movement  is  communicated  the  instant  the 
machtijo  rises  in  the  slightest  degree,  the  existing  equi- 


librium is  destroyed,  and  the  highly  elastic  qualili . 
air  asanme  prej'onderancc.  exerting  from  the  rii,id  '. 
faccofwatertwlow.an  ' 


of 


mpulsive  efTcrt  upward  in  the  dirM. 


246 


JOURNAL  OP  THE  BOOIETTY  OF  ARTS,  TtfAROH  6,  1867. 


tion  of  least  resistance.  At  each  saccessive  moment  of 
upward  movement,  the  impelling  power  increases,  owing 
to  the  increased  disparity  between  the  pressure  of  air 
within  struggling  for  escape,  and  the  water  without 
preventing  that  escape.  The  machine  thus  situated 
becomes  a  marine  rocket  {in  reality),  in  which  the  pro- 
pelling power  is  exhausted  only  when  the  surface  is 
reach^,  and  a  new  equilibrium  is  obtained.  It  will 
readily  be  seen,  that  were  this  difficulty  not  overcome, 
it  would  be  impossible  to  govern  the  Nautilus ;  for,  rising 
with  great  velocity  to  the  surface,  the  machine  is  carried 
above  its  ordinary  floatation  or  water-line ;  a  little  more 
air  escapes  owing  to  the  diminished  resistance,  as  that 
level  i»  glassed ;  the  recoil,  or  surging  downwards,  causes 
a  condensation  of  tlie  air  remaining  in  the  chamber ;  a 
portion  of  the  space  previously  occupied  by  air  is  as- 
sumed by  water,  the  buoyant  power  becomes  less,  the 
machine  settles  slightly  more  by  condensation  of  the 
air,  a  larger  space  is  occupied  by  water,  and  the  Nautilus 
redescends  to  the  bottom  with  a  constantly  accelerating 
movement,  seriously  inconveniencing  the  operators  by 
filling  more  or  less  with  water  according  to  the  depth. 
For  many  months  the  difficulties  just  enumerated  baffled 
all  attempts  at  control.  A  weight  attached  could  be 
lifted,  but  the  instant  it  was  entirely  suspended,  before 
the  valves  could  be  closed,  upward  movement  was  com- 
municated entirely  beyond  control.  This  difficulty  so 
fatal,  has  been  overcome  by  an  arrangement  of  the 
bottom  of  the  Nautilus,  with  channels  which  radiate 
from  the  opening  in  an  inclined  direction,  debouching  at 
the  sides  of  the  machine.  The  moment  then,  that  the 
air,  by  its  expansion  from  diminished  resistance,  or  by 
the  introduction  from  above  of  a  greater  volume  than 
can  be  sustained  by  the  water  below,  reaches  in  its 
downward  passage,  tiie  level  of  these  chambers,  follow- 
ing the  direction  of  least  resistance,  it  passes  through 
these  channels  and  escapes  into  the  surrounding  water, 
without  of  course  affecting  the  movement  of  the  machine 
in  the  least. 

I  have  thus,  I  truBt,  shown  to  you  the  principles  on 
which  the  engineering  facilities  of  the  nautuus  depend. 

First,  on  natural  principles,  from  oonstmction,  it 
most  be  independent  of  suspension ;  and  here  allow  me 
to  brin^  forcioly  to  your  minds  the  distinction  between 
a  machme  which,  by  it«  own  power,  may  descend,  as- 
cend, move  horizontally,  lift  weights,  and  transport 
them  by  itself  (for  1  assume  the  operator  to  be  a  part  of 
the  machine),  and  the  ordinary  diving-bell  so  long 
used,  by  which  we  are  enabled  to  perform  the  same 
operations,  after  much  time  spent  in  the  preparation  of 
piling,  platforms,  scaffolding,  carriage-way,  &c. ;  and 
where  all  necessary  movements  in  the  prosecution  of  tiie 
^ork  must  be  made  at  the  surface  through  the  inter- 
vention of  signals,  which  in  all  cases  must  be  more  or 
less  liable  to  error  and  misunderstanding. 

Supposing  the  same  skilled  and  careful  men  to  be 
placed  und^-  both  conditions,  the  one  time  in  the 
ordinary  diving-bell,  where,  when  they  have  deter- 
mined on  the  necessary  movements  to  be  made,  they 
signal  to  ihe  surface,  and  await,  first  the  proper  under- 
understanding  of  their  wishes,  and  then  subsequently, 
their  execution  by  those  who  cannot  know  precisely  the 
amount  of  assistance  required;  or  another  time,  in  a 
machine  possessing  the  capabilities  heretofore  enu- 
merated, by  which  the  operator,  having  his  work  directly 
before  him,  watching  all  the  vaiying  drcumstancefl 
which  await  his  progress,  foresees  and  applies  directly 
his  own  hand  to  the  work,  f^eming  and  directing  in 
person  those  operations  which  he  requires  to  be  per- 
tormed — oertainly  the  balance  must  li  all  in  favour  of 
the  latter  position. 

Another  thing  in  the  case  of  the  ordinary  diving-bell, 
nuioh  time  is  necessarily  consumed  in  making  the  neoe»- 
■ary  preperatious  to  conmience  the  use  of  the  machine ; 
in  the  other  case,  when  once  arrived  at  the  spot  re- 
quired (if  in  the  water),  it  is  ready  for  iounediate  ser- 


vice, either  to  examine  the  bottom  previous  to  the  loca- 
tion, or  to  commence  the  foundations  at  once. 

To  speak  now  of  that  portion  of  the  machinery  which 
remains  at  the  surface: — It  is  necessary  in  order  to 
rapid  movement,  that  the  supply  of  air  which,  actine  on 
the  water  in  the  water-chaan1>ers,  causes  the  devdop- 
ment  of  the  lifting  power  of  the  machine,  should  be  in 
sufficient  quantity,  so  that  no  delay  may  arise  and  that 
a  constant  supply  may  be  continually  afforded,  that  there 
may  be  no  diminution  of  density  in  the  receiver.  It  is 
also  necessarv  that  the  density  of  the  air  in  the  receiver 
should  at  all  times  be  greater  than  that  of  the  water  at 
the  depth  to  which  the  machine  descends,  so  that  the 
superior  pressure  of  the  air  may  produce  instantaneoiu 
movement  of  the  water.  A  proper  proportion  of  density 
in  a  receiver  would  be  about  one-third  greater  than  that 
of  the  water. 

The  amount  of  air  continually  required  for  the  respi- 
ratory purposes  of  the  operators,  and  also  for  the  porpofle 
of  lifting  weights,  demands  a  large  supply,  which  is  oh- 
tained  from  the  steam-condensing  pump  directly  to  the 
receiver.  The  air-pumps  are  constructed  to  throw  any 
required  amount  of  air,  each  sufficient  if  required,  to 
work  two  or  three,  or  even  more  machines  engaged 
in  lifting  heavy  weights. 

There  is  no  heating,  owing  to  the  rapid  condensation 
of  air  at  high  density.  The  pumps  will  work  con- 
tinuously at  the  highest  density,  without  any  per- 
ceptible increase  of  temperature.  The  economy  of  woA- 
ing  several  machines  from  the  same  or  different  re- 
ceivers, supplied  by  one  pump,  is  great,  as  the  saving  of 
labour,  fuel,  wear  and  tear,  m  one  engine  over  several, 
is  quite  apparent ;  which  economy  is  due  in  part  to  the 
independence  of  suspension,  allowing  the  receiver  to  be 
placed  at  any  convenient  point,  even  quite  distant  from  the 
'*  Nautilus,"  inasmuch^as  the  pipe  may  be  supported  on 
the  surface  of  the  water  to  the  point  over  the  vCxk 
itself. 

Having  the  powers  of  air  and  water  then  at  control,  to 
obviate  the  use  of  platforms,  trucks,  and  carriage-wtv, 
to  lower  stones  into  place,  so  that  they  may  be  properly 
deposited,  you  may  readily  see  that  a  caisson  or  float, 
properly  arranged  with  regard  to  the  relative  centres  cC 
gravity  and  buoyancy  may  be  moved  over  or  near  the 
work.  A  load  of  stone,  according  to  the  capacity  <n 
the  caisson,  may  be  placed  upon  it.  Having  tbu 
caisson  so  arranged  by  divison  into  chambers,  thrt 
the  water  cannot  flow  from  side  to  side,  and  con- 
structed with  water  valves  and  a  connection  with  the 
receiver,  when  the  load  is  properly  placed  upon  it,  and 
the  water-valves  opened,  it  will  commence  to  siDs. 
Regulating  its  descent  slowly  by  the  same  process  as  the 
Nautilus  itself,  but  ffovemed  from  above,  it  inay  be 
placed  in  proper  position,  so  that  the  least  possible  du- 
tanoe  will  be  required  to  be  passed  over,  in  removing  the 
stones  so  lowered  to  their  ultimate  position  of  P^'^ 
nency.  As  the  weights  are  removed,  it  is  obvious  that 
more  water  will  be  required  to  bo  admitted,  in  <^^^ 
retain  the  caisson  at  the  bottom  or  on  the  work.  Ti^ 
whole  load  being  removed,  to  return  to  the  surfece,  it 
will  be  merely  necessary  to  throw  fhim  the  reoeiv«f  •* 
the  surface  a  portion  of  condensed  air,  to  cause  it  toni0 
preparatoiy  to  its  receiving  a  new  load.  ,      . 

The  comparative  cost  of  lowering  away  stone  in  tn» 
manner,  as  contrasted  with  the  ordinary  crane,  ci& 
hardly  be  doubted  as  being  favourable  to  the  first  me* 
thod,  inasmudi  as  water  is  valueless,  and  the  snpP^J^ 
air  required  to  expel  that  water,  as  delivered  f"^*?: 
condensing  pump,  can  bear  but  a  slight  ratio  of  con  ^ 
the  labour  required  to  work  the  cranes.  The  costw 
working  a  steam-condensing  pump  soffident  to  lo^ 
as  many  stones  as  would  supplv  two  machines,  as  i^ 
as  working  the  machines  themselves,  would  not  be  taoi^ 
than  thirty  shillings  per  diem.  m.,..jua 

Where  water  transportaUon  of  material  la  »»»^«°i 
the  caissons  themselves  may  be  used  as  the  mesiu  oi 
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transportation  of  the  stone  fVom  the  qnany  to  the  nte 
of  the  work ;  and  then  fulfilling  their  real  purpose,  of 
depositing  their  load  in  the  bottom.  A  great  facility 
afforded  by  this  process  is,  that  there  most  always  be  a 
supply  of  material  below,  in  advance  of  the  reqoire- 
ments  of  the  adjusting  machines,  so  that  no  delay  can 
arise  by  waiting  for  materials. 

For  removal  of  rocks:  the  facility  that  Lb  afforded  bv 
going  down  directlv  on  the  bed  of  the  rock,  there  dril- 
ling a  series  of  holes,  subsequenUy  charging  them,  and 
then  exploding  them  connectedly,  would  seem  to  be 
almost  equal  to  that  of  the  quany.  If  laige  mnwnn  be 
detached,  camels  inflated,  or  chaxged  from  the  receivers 
may  be  affixed  to  them  (if  too  large  for  the  nautilus  it- 
self,) and  when  lifted,  towed  to  the  place  of  deposit,  and 
there  left. 

Manna]  labour  alone  can  now  be  used  below  water ; 
for  steam,  our  great  substitute,  cannot  be  paaaed  through 
so  great  a  length  of  hose,  and  through  varying  tempe- 
nture,  as  is  neoeaary,  without  condensation;  but  air 
does  not  change  its  density  bv  passing  tluough  gieat 
distances,  or  by  any  moderate  change  of  temperature. 

Having  a  su^ly  of  air  at  the  necessary  density  for  a 
motive  power,  it  may  then  be  used  as  such,  to  propd 
the  necessary  drills  for  boring  rocks,  by  having  the  pro- 
per engines  placed  within  the  "NautUus,"  and  exhausting 
to  the  surfiice.  Air  being  at  the  same  density  as  steam, 
and  contained  within  the  receivers,  which  are  atmospheric 
boilers,  we  may  apply  the  powers  of  air  below,  the  same 
as  steam  at  ibi&  surface,  to  tne  performance  of  any  labour 
which  may  be  required.  There  is  no  difference  between 
air  and  steam  at  the  same  density  in  their  ai^cation, 
except  that  in  the  use  of  air,  which  is  a  more  subtle  fluid 
than  steam,  we  must  exercise  additional  care  in  the  ar- 
rangement of  valves,  Ac,  The  powers  of  air  which  can 
be  developed  at  the  surfiice  in  an^  required  amount,  are 
not  only  applicable  to  the  working  of  drills  for  boring 
rock,  but  for  the  sawing  off  of  piles  in  the  preparation  of 
foundations,  and  for  any  other  purpose  where  the  appli- 
cation of  manual  labour  at  comparatively  high  cost, 
should  if  possible,  be  obviated. 

To  saw  off  piles  for  foundations.  If  one  pile  be  driven 
or  cut  off  at  the  requisite  level,  the  Nautilus,  which  by 
construction  retains  its  lower  surface  in  a  horizontal 
position,  resting  on  that  pile,  and  working  a  saw  in  t^e 
plane  of  that  lower  horizontal  surface,  will  of  necessity, 
out  all  the  piles  with  which  it  may  be  brought  in  contact 
in  the  same  plane,  then  prenarmg  the  ^11^^  and  plank- 
ing necessary,  when  lowered,  the  Nautilus  passing  over  it 
can  cause  it  to  be  securely  affixed  to  the  hea£  of  the 
piles  so  cut  off. 

It  is  manifest  that,  unless  very  carefully  arranged,  any 
submei^ged  vessel  descending  rapidly,  and  striking  on  any 
projecting  object,  would  be  liable  to  be  thrown  from  its 
norizontai  position,  and  to  be  overturned.  Assume  that 
the  ordinal^  bell  is  descending,  and  strikes  on  a  prc^ect- 
inff  or  shelving  rock,  lowering  away  {torn  the  siurilaoe ; 
umesB  the  signals  are  distinctly  understood,  the  chuoes 
would  be  very  great  of  an  overturn,  resulting  in  great 
danger  to  those  within. 

In  the  case  where  no  suspension  exists,  it  becomes 
necessary  to  overccnne  any  such  tendency  to  danger, 
which  is  done  by  so  harmonizing  the  centres  of  buoyancy 
and  of  gravity,  that  under  no  circumstances  can  there  be 
but  a  very  slight  deflection  £h>m  a  horizontal 
position.  (Gravity  acts  downwards  and  buoyancy  up- 
wards, both  in  vertical  lines.  Construct  a  machine 
symmetrically,  then,  with  the  centres  of  gravity  and  buoy- 
ancy in  the  same  vertical  line,  the  one  near  the  bottom, 
on  account  of  weight,  the  other  bv  peculiarity  of  con- 
siruction,  as  far  removed  as  possible  from  the  flrst,  or  as 
near  the  top  as  may  be.  If,  by  any  means  ^  horizontal 
position  should  be  destroyed,  both  forces  at  once  act  to 
restore  its  original  or  correct  stato,  gravity  downwards, 
buoyancy  upwards;  and  the  power  or  effective  lever 
which  tends  to  restore  it  to  this  horizontal  state,  will 


depend  on  the  distance  apart  of  these  two  centres ;  there- 
fore I  may  sav,  in  a  properly  constructed  madiine  an 
overturn  could  never  be  experienced. 

This  is  a  veiv  important  subject  to  be  consi  dered,  for 
as  there  is  no  cnain  or  rope  to  cause  return  to  the  surface, 
unless  this  point  were  thoroughly  guarded  there  would 
be  no  safety  at  all,  since  if  the  Nautilus  once  received  an 
inclination  by  the  escape  of  air  from  the  upper  side  and 
entrance  of  water  on  the  lower  side,  the  movement  would 
increase  unlil  the  whole  might  be  overturned. 

It  would  be  unadvisable  to  say  that  any  given  amount 
of  work  could  be  performed  by  the  Nautilus  machine  in 
a  given  time  under  all  circumstances.  The  power  of  the 
niachine  is  positive,  and  can  be  certainly  relied  on ;  but 
it  may  not  always  be  possible  to  exert  that  power  to  ito 
fhll  extent.  The  len^h  of  time  required  to  submerge 
a  first-class  machine,  lifting  six  tons,  will  be  two  and  one- 
half  minutes.  Going  down  slowly,  sixty  feet  per 
minute  may  beattained.  While  the  madiine  isdesoending, 
the  working  chamber  may  be  filled  with  air  of  the  proper 
density  to  resist  the  entrance  of  water  when  the  bottom 
cover  is  removed.  Two  minutes  are  sufficient  to  un- 
damp  and  raise  the  covers.  If  the  object  to  be  raised 
be  immediately  beneath,  as  soon  as  the  necessary  con- 
nections can  be  made,  the  water  cocks  are  opened  and 
the  air  is  throvm  into  the  water  chambers,  which  can  be 
entirely  emptied  giving  its  full  lifting  capacity  of  six 
tons  in  one-and-a-half  minutes. 

As  to  movement  horizontally. — ^Eveiy  practical  mind 
can  form  its  own  conclusions,  as  to  tiie  rapidity  with 
which  such  a  buoyant  mass  could  be  moved  through  the 
water.  An  extract  from  the  report  of  Mr.  Gay,  Chief 
Engineer,  U.  S.  Navy,  to  the  Bureau  of  Docks  and 
Yards  will  verify  the  statements  I  have  made : — 

*  «  «  i<  'vv'ith  the  assistance  of  two  experienced 
persons,  I  descended  in  the  bell  to  about  twenty  feet 
below  tiie  surface  of  the  water.  The  time  occupied  to 
pnpare  the  beU  and  reach  the  bottom  was  about  two 
ffiintUei  and  thirty  seconds ^  and  about  a  minute  and-a-half 
to  return  to  the  surface.    *    *    • 

**One  of  several  blocks  of  granite,  weighing  about  four 
tons  each,  had  been  previously  prepared,  and  placed  on 
the  bottom ;  the  bell  was  attached  to  this  stone  by  a 
*  Lewis.'  4i  *  «  Xhe  time  occupied  in  securing  the 
stone  and  coining  up  was  about  three  minutes.  *  *  « 
I  descended  with  the  stone,  and,  by  the  aid  of  two  men, 
transported  it  several  feet  laterally,  with  as  much  ease 
as  it  could  have  been  done  were  it  suspended  upon  a 
crane,  with  the  advantage  of  placing  it  at  any  point,  or 
in  any  desired  position." 

By  skilful  and  practised  naanipulation,  the  powers  of 
any  machinery  must  be  develof«d  in  a  greater  degree 
than  by  unskilfVil  handling.  In  acquiring  the  necessary 
skill,  the  necessary  length  of  time  required  depends 
much  on  the  complication  of  the  principles  involved,  or 
the  details  by  which  the  resulte  are  obtained.  In  work- 
ing the  Nautilus  machine,  it  is  not  necessary  that  Uie 
operator  should  be  a  scientific  man  or  practical  mechanic. 
By  the  absolute  control  of  natural  elements,  the  will  of 
the  operator  as  it  were,  directs  and  governs  the  move- 
ments of  the  machine.  It  is  thus  the  operations  of  the 
machine  are  comparatively  inexpensive,  since  you  are  re- 
quired to  pay  forlabour  alone,  and  not  to  compensate  for 
the  genius  to  comprehend  or  the  skill  to  control  a  com- 
fdicated  and  delicate  instrument. 

In  anv  paper  description  of  a  new  system,  of  whatever 
nature  it  may  be,  it  is  impossible  to  enter  into  sufficient 
detail  to  enable  the  mind  at  a  single  glance,  or  by  a 
single  hearing,  to  f\illy  comprehend  all  or  even  most  of 
the  advantages  daimed,  or  of  the  disadvantages  which 
may  be  found  apparent.  In  the  case  however  of  the  system 
which  I  have  the  honour  of  presenting  to  you,  as  applied 
to  submarine  engineering,  based  as  it  is  on  purely  natural 
principles,  whose  partial  application  heretofore  has  been 
attended  with  a  degree  of  success,  certainly  of  a  satis- 
factory character,  the  principles  laid  down  I  trust,  aro 
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80  easily  understood  that  no  one  can  fail  to  admit  that, 
certainly  if  the  principles  in  their  adaptation  in  the  Nau- 
tilus, are  governed  as  represented,  the  value  of  the  im- 
provements thus  made  must  be  of  great  practical  impor- 
tance to  the  engineer,  by  rendering  his  labours  free  from 
much  anxiety,  and  enabling  him  with  confidence  to 
undertake  works  of  peculiar  characteristics  of  position, 
which,  previously  considered,  would  have  seemed  hazard - 

OUP. 

I  cannot  flatter  myself  that  in  this  system,  a  sovereign 
panacea  has  been  discovered  for  all  the  dangerous  symp- 
toms wliich  the  engineer  meets  with  in  the  practice  of 
his  profession  under  water;  but  I  tmst  that  you  will 
admit,  that  certainly  his  tolls  may  be  rendered  lighter, 
his  risks  diminished,  his  expenditures  curtailed,  his  time 
saved  by  this  process. 

A  sketch  of  the  construction  of  a  work,  by  present  pro- 
cess, and  by  tlie  use  of  the  Nautilus  may  be  permitted 
me.  We  will  suppose  the  location  selected,  and  that  the 
impracticability  of  constructing  a  coffer  dam  has  rendei^ed 
necessary  the  use  of  the  ordinary  diving  bell,  which  we 
will  also  suppose,  is  already  constnicted  and  ready  for  use. 

The  first  step  will  be  to  commence  driving  the  piles 
upon  which  the  scaffolding  is  to  rest ;  the  scaffolding 
must  then  be  constructed ;  the  rails  must  be  laid  for  the 
passage  of  the  suspending  trucks ;  these  trucks  must 
then  be  placed  in  position  and  prei^ared  for  use.  The 
bell  is  then  suspended,  and  we  will  suppose  is  ready  for 
work,  a  considerable  amount  of  time  having  been  ex- 
pended in  this  preparation.  The  bell  is  raised  out  of  the 
water,  the  masons  enter,  and  are  lowered  away.  The 
descent  must  be  slow,  for  the  weight  is  great,  the  cliains 
are  stiff,  and  manual  labour  is  required  to  overcome  these 
difficulties.  Then  too,  being  open  at  the  bottom,  lower- 
ing away  can  be  effected  only  as  fast  as  air  is  supplied  by 
the  ^umps  from  above  to  resist  the  encroachment  of 
water.  The  bottom  is  reached  and  work  is  commenced. 
Movement  is  necessary — signals  are  made  by  blows  on  the 
fide  of  the  bell,  or  by  the  signal  cord — at  the  same  time 
the  signal  is  made  and  understood  at  the  surface,  they 
commence  to  move  the  whole  apparatus  as  directed ;  the 
truck  at  the  surface  and  the  bell  below  move  together. 
It  is  desired  to  stop ;  before  doing  so,  new  signals  are 
necessary,  movements  below  being  restricted  in  their 
efficiency  by  the  proper  understanding  of  signals.  You 
wish  to  move  slightly  only,  you  are  carried  too  far  and 
must  return. 

In  the  preparation  of  foundations  where  in  many  cases 
it  is  required  to  move  often  from  point  to  point  in  ex- 
cavating or  levelling,  this  delay  becomes  important. 
The  foundations,  however,  are  prepared,  and  the  super- 
structure is  commenced.  A  stone  is  lowered.  The  bell 
b^  signal  is  moved  over  it,  and  they  are  connected  ; — 
signal  to  the  surface,  and  the  weight  of  the  bell  and  the 
stone  must  be  raised  together; — signal  again  to  stop 
hoisting ; — signal  to  move  in  or  out,  right  or  left ; — 
movement  is  made ; — the  spot  is  reached,  and  the  stone 
must  be  deposited  precisely.  The  mason  says — ^a  little 
to  the  right,  but  he  cannot  say  how  many  inches  and  he 
j^ts  too  far ;  then  by  successive  movements  by  signal  he 
IS  accurately  placed  and  lowered  away.  Then  to  place 
another  stone  he  goes  through  the  same  process.  Mark 
the  time  consumed  here  from  want  of  independence.  He 
sees  the  stone ;  he  knows  it  must  go  there,  in  that  spot, 
but  he  cannot  himself  exercise  the  power  necessary  to 
place  it  there,  but  must  wait  the  pleasure  and  understand- 
ing of  his  directions  by  others,  who  of  course  can  only 
have  a  general  idea  of  his  wishes. 

In  this  way  the  work  is  carried  on.  Other  difficulties 
are  however,  in  the  way.  The  bell  suspended  below  is 
a  pendulum  of  variable  length ;  if  the  water  be  rough  at 
the  surface,  a  swaying  or  oscillating  movement  is  given 
to  the  pendulum,  which,  in  its  oscillation  however 
alight,  disturbs  the  horizontal  equilibrium  between  the 
air  and  the  water,  and  the  air  escapes  from  the  upper  side, 
and  water  enters  on  the  lower  side.    The  pump  must 


then  be  signalled  to  work,  to  restore  the  volume  of  air 
arid  drive  back  the  water.  Oscillation  too  is  dangerous, 
if  at  all  of  a  serious  character,  for  the  masons  may  be 
injured  in  their  limbs  if  standing  on  the  bottom  with  the 
bell  suspended.  The  mason  knows  too,  that  if  the  chain, 
on  which  rests  his  entire  hope  of  safety  should  break, 
that  the  chances  are  almost  certain  that  his  life  is  lost 
(numerous  instances  have  attested  this  latter  point) ;  the 
weight  is  too  great  for  him  to  attempt  to  raise  it,  and 
his  workshop  furnishes  him  with  a  metallic  coffin.  It  is 
evident  that  no  man,  however  daring  he  may  be,  can 
work  with  so  much  will  where  the  chances  of  danger, 
however  remote,  are  independent  of  his  own  power  of 
governance,  as  he  can  where  he  feels  that  his  own  will 
can  at  any  moment  remove  him  from  the  possibility  of 
danger. 

In  reascending  to  the  surface  after  the  completion  of 
duty  below,  the  movement  must  necessarily  be  very  slow, 
owing  to  the  same  reasons  previously  enumerated  in 
lowering  away.  If  the  chain  break  while  ascending,  where 
would  be  the  labourer's  chance  ? 

Enough  of  the  difficulties  below.  There  are  still 
dangers  and  difficulties  at  the  surface.  A  storm  arises— 
the  work  is  in  an  exposed  situation — and  a  portion  ir 
weakened,  perhaps  earned  away. 

The  necessary  time  must  be  taken  to  strengthen  or  re- 
construct the  damaged  portions.  This  involves  time,  it 
involves  expense. 

We  will  now  suppose  a  position,  as  the  removal  of  a 
rock,  or  the  construction  of  a  pier-foundation,  &c.,  whe^^ 
it  is  impracticable  to  construct  platforms  and  stagings. 
A  boat  from  which  to  suspend  a  oell  must  be  used.  Any 
motion  communicated  to  this  boat  at  the  surface,  must 
cause  the  oscillation  below  which  I  have  previously 
spoken  of  as  greatly  retarding  or  entirely  putting  a  stop 
to  operations  while  such  motion  is  experienced. 

Take  now  the  location  where  the  coffer  dam  is  adopted. 
The  first  step  is  to  construct  the  dam,  which  is  a  work  of 
time,  which  is  an  expense.  The  dam  however  being 
completed  and  free  from  leakage,  of  course  the  work  can 
then  be  carried  on  with  great  i-apidity ;  but  there  are 
difficulties  even  here ;  springs  in  some  cases  cause  diffi- 
culties ;  leaks  too,  arise.  A  storm ,  by  weakening  a  por- 
tion of  the  dam,  may  cause  a  delay  for  repairs  or  even 
may  demand  an  entire  reconstruction.  Of  course  to  the 
mind  of  evervone  present  this  is  but  a  suggestion  of  some 
of  the  difficulties  which  in  all  cases,  in  a  greater  or  less 
degree,  atten4  the  construction  of  this  class  of  works. 
There  is  no  need  of  bringing  them  forward  except  to 
place  them  in  contrast  with  any  means  which  may  miti- 
gate their  action  in  whole  or  in  part. 

To  contrast  the  action  of  the  Nautilus  and  to  see  how  far 
by  its  action,  as  previously  described,  these  difficulties  may 
be  overcome,  I  will  8ui>pose  as  in  the  case  of  the  ordinary 
bell,  the  location  is  deciaed  on.  And  first,  before  a  decision 
upon  that  point  is  arrived  at,  you  will  undoubtedly  re- 
cognize the  facility  which  the  engineer  possesses  by  its 
use  in  descending  himself,  and  by  accurate  survey  deter- 
mining the  most  favourable  position  for  such  location. 
The  nature  of  the  foundation  required  being  detennioed, 
its  preparation  may  be  at  once  commenced,  since,  towing 
the  Nautilus  to  the  spot,  your  workmen  are  ready  at  once 
to  commence  work  at  the  same  time  that,  in  uie  other 
case,  they  commence  the  driving  piles  for  the  scaffolding. 
While  the  scaffolds  are  being  erected,  it  is  but  fair  to 
suf^pose  that  ffreat  progress  may  have  been  made  bv  ths 
Nautilus  in  the  construction  of  the  work  itself.  I  have 
previously  shown  that,  being  in  position,  but  a  very  i^ 
moments  are  required  for  the  workmen  to  reach  the  bot- 
tom. They  then  see  their  work  and  are  ready  to  pro- 
secute it.  No  signals  for  movement  are  neoessaiy ;  they 
wish  to  move  an  inch,  a  foot,  a  rod,  it  is  done  at  once; 
there  is  no  restraining  influence,  which  is  not  subiect  to 
their  own  will.  When  their  labours  are  ended  they 
themselves  return  to  the  surface,  as  rapidly  or  as  slowly 
as  they  please. 
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Tho  foundations  being  prepared  to  cany  on  the  super- 
stnicture,  the  stones  necesaary  are  lowered  down  by  any 
means,  either  by  cranes  or  boats  for  the  purpose,  or  by 
the  caisson  method  previously  described.  They  will  be 
deposited  in  a  given  position  and  lowered  in  the  order  in 
which  they  wiu  be  required  in  the  work.  The  chief 
mason  or  onerator  then,  knowing  the  precise  position  of 
depofdt,  which,  of  course,  will  be  as  near  the  ultimate 
position  of  permanency  as  possible,  will  so  arr&nge  his 
facilities  of  movement  as  to  pass  in  a  direct  line  to  and 
from  what  may  be  styled  his  quanr  or  place  of  delivery. 
He  affixes  to  stone  No.  1,  and  by  tne  power  of  his 
machine  he  suspends  it,  then  moves  it,  and  de^sitsit. 
Is  it  not  evident  that  with  the  great  power  of  lifting  in 
•o  rapid  a  manner,  and  the  movement  dependent  on  his 
own  will,  and  the  subsequent  slight  movement  of  adjust- 
ment in  position,  that  the  whole  operation  could  be  per- 
formed in  very  nearly  the  same  time  that  the  truck  sus- 
pending the  ordinaiy  bell,  moving  by  signals,  could  be 
placed  over  the  stone  ready  for  liftmg  ?  The  stone  being 
placed,  the  nautilus  returns  to  the  quarry  for  No.  2«  No 
delay  is  experienced,  but  the  action  is  immediately  per- 
formed, since  all  thought  necessary  is  previously  exer- 
ciaed.  No.  2  follows  No.  1,  No.  3  No.  2,  and  so  on; 
the  exact  measure  of  juxtaposition  having  been  laid 
down  before  the  machine  is  called  into  requisition,  and 
the  memorandum  of  such  detail  being  in  hand.  So  long 
as  the  quarry  is  supplied,  as  fast  as  the  various  powers  of 
^e  machine  can  be  called  into  play  the  operations  must 
continue  uninterrupted. 

The  mason  or  workman  feels  no  sensation  of  danger. 
If  his  single  connection  with  the  surface  which  supplies 
his  power,  be  ruptured,  he  returns  to  the  surface  to  make 
a  reoonnection.  He  is  restrained  for  the  time  being, 
from  exercising  any  lifting  power,  but  his  safety  is  un- 
impaired. If  a  stone  break  loose  its  connection,  he  goes 
to  the  surface  and  there  remains  imtil  he  chooses  to  de- 
scend to  make  a  reoonnection.  So  long  as  his  supply  of 
air  is  uninterrupted,  he  cares  not  for  the  surface  or  what 
is  going  on  there ;  cut  off  his  supply  of  air,  he  knows  it 
and  td^es  his  own  measures  and  precaution.  While  the 
sur&oe  of  the  water  is  agitated,  unless  near  the  surface, 
it  does  not  interfere  with  his  operations,  since  there  beins 
no  Bomnsion  and  a  sufficient  quantity^  of  pipe  submerged, 
or  anchored  below  the  surface,  no  action  of  the  water  can 
impede  his  movements,  as  there  is  no  oscillation.  The 
attending  floats  may  be  tossed  at  the  pleasure  of  the 
waves,  BO  long  as  th^  can  ride  at  their  anchors  or  moor- 
ing blocks.  Should,  however,  the  water  become  too  rough 
to  cnierate,  the  Nautilus  returns  to  the  surface,  and  being 
ooimned  by  its  anchors,  and  bein^  a  life-boat  in  itself, 
no  damage  can  arise  by  leaving  it  in  position;  or  the 
whole  afterwards  may  be  towed  to  a  position  of  safety, 
and  there  await  the  cessation  of  the  preventing  cause  of 
operations.  The  moment  those  causes  have  been  re- 
moved, operations  may  be  resumed  at  once,  since  no  part 
of  the  apparatus  or  fixtures  has  been  exposed  to  deteriora- 
tion or  loss. 

The  same  number  of  men  would  be  required  on  the 
Nautilus  as  in  the  ordinary  bell,  at  the  same  prices  for 
labour.  The  attendant  labourers  at  the  surface  required 
in  the  movement  and  suspending  the  ordinary  bell  would 
be  dispensed  with,  consequently  the  cost  of  producing 
the  same  amount  of  work  would  be  less  in  the  case  of  the 
Nautilus.  But  I  trust  that  the  facilities  herein  demon- 
strated have  shown  that  the  self-acting  powers  of  the 
Nautilus,  directly  at  the  control  of  theoperator,  afford  the 
facilities  for  pOTforming  a  greater  amount  of  work  in 
a  given  time  than  by  ordinary  means,  and  as  the  amount 
of  labour  is  less,  ihere  must  be  a  saving  of  both  time  and 
money.  There  are  other  means,  such  as  caissons  for  con- 
struoting  portions  of  masonry  which  are  subsequently 
placed  in  positions,  upon  which  I  need  not  expatiate. 
Their  use  is  confined  to  particular  localities,  and  they 
are  not  susceptible  of  general  application  in  the  con- 
stmctioa  of  submarine  works. 


In  this  paper  my  purpose  has  been,  not  to  make  in- 
vidious distinctions  between  the  ordinary  diving-bell  now 
in  use  and  the  Nautilus,  which  occupies  so  prominent  a 
position  herein,  but  to  bring  forward  the  merits  and 
defects  of  the  whole  system,  and  place  them  in  contrast 
with  the  machinery  which  has  developed  powers,  which, 
in  the  opinion  of  competent  scientific  minds,  overcome 
many  of  the  difficulties  as  well  as  dangers,  which  have 
heretofore  enveloped  the  science  of  submarine  en- 
gineering. 

I^ISCUSSION. 

Sir  John  Rennie,  F.R.S.,  in  a  letter  to  the  Secretary, 
says: — *'Iam  much  obliged  to  you  for  a  copy  of  Malor 
Scare's  intended  paper  to-morrow  on  the  "  Nautilus 
Diving  Machine,"  and  am  sorry  that  I  caxmot  attend. 
The  diving-bell  was  first  endeavoured  to  be  adapted  for 
engineering  operations  by  Smeaton,  at  Ramsgate-harbour, 
in  1788,  but  he  could  make  very  little  of  it,  and,  in  fact, 
never  use^l  it  for  building.  In  1812  and  1813,  my  father 
entirely  remodelled  the  system,  and  made  many  improve- 
ments, so  that  he  completely  rebuilt  the  East  Pier  of 
Bamsgate-harbour  outer  head  in  16  feet  at  low  water, 
and  subsequently  employed  it  at  Holyhead,  Howth, 
Kingston,  Sheemess,  Plymouth  Harbours,  and  other 
places  for  tho  same  purpose,  and  I  have  done  the  same, 
and  it  is  difficult  to  find  a  machine  which  answers  its 
purpose  more  completely.  Diving  dresses  by  Bethell, 
Dean,  Siebe,  and  others,  have  been  used  with  great  ad- 
vantage in  examining  vessels  and  various  other  works, 
and  I  believe  for  building  at  Weymouth  and  elsewhere, 
but  I  do  not  like  them  so  well  as  my  father's  diving- 
bdl  and  apparatus,  detailed  plates  of  which  vou  wUl 
find  in  my  works  on  the  Breakwater  in  Plymouth 
Sound,  and  upon  British  and  Foreim  harbours. 

"  As  to  the  Nautilus  machine,  if  I  understand  rightly, 
it  resembles  a  good  deal  an  invention  claimed  as 
American,  also  by  Fulton,  called  a  submarine  diver, 
which  wasemployed  in  the  late  war,  1809-10,  for  attaching 
torpedoes  to  our  ships  of  war,  and  thus  blowing  them 
up  at  their  moorings.  It  answered  tolerably  well  for  a 
time,  but  at  last  the  diver  in  it  got  confUaed  and  was 
drowned.  He  could  move  under  water  like  a  fish,  and 
raise  and  lower  the  machine  by  simply  letting  in  water 
and  forcing  it  out  again  by  condensed  air. 

"  The  diving-bell  can  be  used  from  a  floating-stage  or 
vessel  very  well,  and  I  built  Port  Patrick  Pier-head  in 
21  feet  at  low  water  with  it  in  this  manner,  in  1827. 
As  for  cutting  off  piles  under  water,  we  can  do  it 
better  by  a  circular-saw,  worked  from  above,  as  we  did 
at  Sheemess.  I  hope  that  you  will  not  consider  that  I 
have  attempted  to  depreciate  Major  Sears*s  invention, 
which  may  be  very  ingenious,  and  I  wish  it  every  suc- 
cess, but  in  all  discussions  we  ought  to  know  what  has 
been  done  before. " 

Sir  Charles  Fox  said  he  was  sony  he  was  not  aware 
of  the  nature  of  this  machine  before  attending  this 
meeting ;  otherwise  he  believed  he  could  have  stated  a 
few  facts  of  interest  upon  this  subject.  This  was  another 
instance  in  whidi  several  ingenious  minds  had  been  at 
work  upon  the  same  idea.  About  two  years  aj^o  Herr 
Bauer,  a  Prussian  gentleman,  brought  under  his  notice 
a  machine  somewhat  resembling  wis  in  construction ; 
but,  as  it  was  defective  in  some  of  its  details  it  could 
not  be  brought  into  practical  operation,  and  he  so  re- 
ported to  the  inventor.  About  tne  same  time,  informa- 
tion reached  him  that  there  was  a  machine  at  work 
removing  rocks  from  Cherbourg  harbour,  the  invention 
of  Dr.  Payeme,  which  appeared  to  contain  all  the  essen- 
tial points  of  the  Nautilus.  This  was  described  to  him  at 
the  time  as  a  machine  in  which  fourteen  men  could  walk 
away  from  the  shore  under  water  for  half  a  mile  or  more, 
and  remove  a  (quantity  of  rock,  remaining  without 
communication  with  the  shore  or  the  surface  for  twelve 
hours,  and  returning  to  the  shore  without  difficulty  or 
inconvenience.    He  felt  the  matter  to  be  so  important, 
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ttat  he  directed  his  assistant,  Mr.  Cochrane,  to  go  to  I  stone  was  again  lowered  into  ite  position.    He  believed 


Cherbourg  and  inspect  the  operations.  He  did  so,  and 
fttmished  an  elaborate  report  upon  tlie  subject.  From 
this  report  (he  Sir  C.  Fox),  believed  there  would  be  no 
difficulty  in  constructing  a  submarine  vessel  so  as  to  form 
a  most  powerful  engine  for  the  destruction  of  the  ships 
of  an  enemy.  An  order  was  immediately  g^ven  to  Jiim 
by  the  Government  for  the  construction  of  such  a  vessel, 
which  was  executed  by  Mr.  John  Scott  Russell;  the 
termination  of  the  late  war,  however,  prevented  the 
ftiU  testing  of  the  terrible  powers  of  that  machine,  but 
that  it  would  accomplish  all  the  objects  contemplated, 
experiments  made  with  the  apparatus  had  abundantly 
proved. 

Mr.  FaEDEBicK  Lawrence  believed  this  invention  was 
not  even  so  modem  as  had  been  stated  by  Sir  Charles 
Fox,  for  he  found  that  in  1776  a  premium  of  20  guineas 
was  given  bj  this  Society  to  a  Mr.  Sjpalding,  of  Edin- 
burgh, for  his  invention  of  a  diving-bell,*  which  appeared 
to  possess  the  main  principles  of  the  apparatus  now  before 
them.  It  had  two  chamoers,  an  upper  chamber  to  con- 
tain air,  and  the  other  a  working  chamber,  similar  to  the 
design  of  Major  Sears.  By  the  introduction  of  air  inte 
the  upper  chamber,  the  bell  was  raised  to  the  surface, 
and  admitting  the  water  in  the  place  of  the  air,  the  bell 
aank  again  to  the  bottom.  He  thought  tliat  was  similar 
in  principle  to  the  apparatus  of  Major  Sears.  He  was 
not  aware  whether  the  machine  to  which  he  alluded  had 
ever  been  brought  into  practical  operation.  He  believed 
it  was  no  part  of  the  design  of  the  inventor  to  do  away 
with  the  diain  at  the  top,  which  he  (Mr.  Lawrence)  could 
not  but  resard  as  a  double  measure  of  precaution  in  the 
use  of  such  machines.  Major  Sears  appeared  to  think 
that  connection  with  the  surface  by  chains  was  dangerous ; 
but  he  must  be  aware  tliat  in  submarine  operations  it 
was  not  customary  to  trust  the  machine  to  one  chain 
only,  but  a  safety  chain  was  attached,  together  with  the 
hose  for  supplying  air  to  the  machine,  and  in  the  event 
of  any  casualty  occurring  to  the  chains,  he  apprehended 
the  machine  would  be  supplied  with  sufficient  air  to 
afford  time  for  the  attaching  of  another  chain  to  the 
diving-bell.  He  thought  in  j&ajor  Sears's  invention  the 
great  danger  would  be  from  the  hose  breaking,  a  case 
very  likely  to  occur  in  a  strong  tideway,  if  a  guy-rope 
should  break;  and  that  once  broken,  it  appeared  to  him  that 
the  raising  power  of  the  machine  was  destroyed,  and  it 
would  then  become  in  reality  a  metal  coffin  to  the  un- 
fortunate persons  within  it. 

Mr.  Heinke  remarked  that  his  experience  related  to 
diving  dresses  rather  than  to  the  diving  bell  itself,  and 
be  bdSeved  that  the  diving  apparatus  had  been  brought 
to  such  a  state  of  perfection  that  by  its  aid  they  could 
accomplish  everything  for  which  the  diving  bell  was 
designed.  One  great  objection  to  the  apparatus  of  Major 
Sears,  as  far  as  he  could  see  at  present,  was  its  cost,  which 
was  a  consideration  in  engineering  matters.  By  means 
of  the  recent  improvements  in  diving  dresses,  a  diver 
could  sink  or  raise  himself  with  the  greatest  ease  by 
means  of  valves  attached  to  the  helmet,  which  were 
perfectly  under  his  control.  At  the  works  at  West- 
minster-bridge, a  diver  met  with  the  accident  of  breaking 
the  glass  of  his  helmet  whilst  under  water,  by  striking  it 
against  a  large  spike  in  one  of  the  piles.  He  was  nearly 
stunned  by  the  blow,  but  having  the  presence  of  mind  to 
close  the  valve  in  front  of  the  helmet,  the  result  followed, 
as  in  the  case  of  Major  Sears'  apparatus — the  diver  came 
to  the  surface.  The  fracture  of  the  glass  operated  in  the 
ame^  manner  as  the  opening  of  a  valve.  On  another 
occasion,  at  the  same  work,  it  was  found  that  one  of  the 
stones  of  the  foundation  had  not  been  proi)erly  laid  on 
itfl  bed,  o^ving  to  a  quantity  of  dirt  getting  beneath  it. 
This  was  about  11  o'clock  at  night.  By  signal  from  the 
diver  the  stone  was  raised  a  few  inches,  so  that  he  could 
introduce  his  arm,  and  ha\ing  cleared  away  the  dirt,  the 
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that  two  or  three  men  furnished  with  diving  dresses  could 
do  the  same  work  as  was  accomplished  by  means  of  the 
diving  bell. 

Mr.  Fkaseb  expressed  a  wish  to  be  infonned  as  to  the 
different  dimensions  of  which  this  apparatus  could  be 
constructed.  In  a  work  on  which  he  was  at  present  en> 
gaged,  viz.,  removing  a  bed  of  concrete  in  a  well  at  a 
depth  of  90  feet  under  water,  such  an  apparatus  would, 
no  doubt,  be  of  ^reat  service,  as  also  in  the  sinldDg  of 
wells  generally,  if  it  could  be  made  of  dimensions  suffi- 
ciently small  for  the  purpose.  With  regard  to  diving 
dresses,  he  questioned  whether  anything  luid  yet  been  in- 
vented in  that  way  which  would  enaUe  a  diver  to  re- 
move with  facility  a  weight  of  six  tons,  which  could  be 
effected  by  Major  Sears'  apparatus. 

Mr.  John  Bethell  said  his  experience  had  been  more 
with  diving-dresses  than  with  diving-bells,  but  he  thought 
a  mistake  had  been  committed  in  the  construction  of  the 
old  di\nng-bell.    They  used  to  be  made  very  heavy,  and 
were  still  made  of  great  weight.    In  his  opinion  it  was 
unnecessary  to  construct  diving  bells  of  such  great  weight 
or  strength ;  all  the  weight  necessary  was  simply  that 
which  was  sufficient  to  sink  the  machine  in  ^e  water; 
they  had  merely  to  weight  the  bell  in  proportion  to  the 
displacement ;  but  with  regard  to  the  oell  itself,  it  was 
unnecessary  that  it  should  be    of  a  thick  material. 
Twenty-five  years  ago  he  showed  that  a  diving-bell 
could  be  made  of  india-rubber  doth  stretehed  over  an 
iron  frame,  and  it  would  be  just  as  sound  and  effective  u- 
a  bell  of  cast  iron,  five  inches  thick,  because  the  bdl  had 
an  internal  pressure  of  condensed  air  to  counteract  the 
external  presure  of  the  water  upon  it — ^the  two  pressures 
balancing  each  other.    He  also  diowed,  five-ana-twenty 
years  ago,  that  a  diving  bell  might  be  made  of  thin  sheet 
iron ;  and  in  order  to  enable  the  divers  to  move  it  when 
they  pleased,  there  was  placed  at  the  top  an  india-rubber 
bag,  like  an  air-cushion,  which  communicated  bv  a  pipe 
with  the  top  of  the  bell.  By  the  diver  tuminga  cockiimae, 
and  allowing  a  portion  of  the  air  to  pasa  into  that  bag,  he 
caused  the  bell  to  rise,  and  by  pulling  a  string  attached 
to  a  valve  in  the  top  of  the  cushion  the  air  waslet  out  and 
the  bell  sank.  Consequently  one  or  two  men  in  the  bell, 
by  working  the  cock,  could  so  regulate  the  gravity  of  the 
machine  that  they  could  conduct  it  to  any  place  they 
pleased,  and  then  allowing  the  surplus  air  from  the  bag 
to  escape,  the  bell  descended  to  the  required  spot.    One 
of  the  most  simple,  and  at  the  same  time  most  profitable 
diving-bells  ever  worked,  was  that  employed  in  recovering 
property  from  the  wreck  of  the  Thettt  fngate.  That  bell 
consisted  merely  of  a  ship's  iron  tank.    A  hole  was 
knocked  in  the  bottom  of  the  tank,  which  was  weighted 
with  a  few  pigs  of  ballast.    The  fire-engine  pumps  were 
employed  as  air  pumps,  and  there  was  the  diving-bell  all 
ready  for  use.    By  that  means  property  to  tiie  value  of 
£500,000  was  recovered  from  the   7%«ft'«  frigate.    With 
regard  to  the  apparatus  now  before  them  he  would 
remark  that  it  was  very  ingenious,  but  exceedioglr 
complicated.      The   mode    of    making   a   diving-bell 
was  ver}'  simple  indeed.    A  bell  capable  of  holding 
six  divers  could  be  made  for   a  snudl  snm,  and  by 
attaching  the  air  bag  in  the  way  he  mentioned  it  could 
be  moved  about  with  facility.    Twenty  years  ago  he  sent 
out  closed  diving  dresses ;  the  air  was  supplied  io  the 
helmet  by  an  air  pump,  and  the  foul  air  was  driven  off 
through  an  open  pipe  leading  from  the  top  of  the  inside 
of  the  helmet  down  to,  and  discharging  its  air  into,  the 
water  just  above  the  diver's  right  shoulder.    The  diver 
had  merely  to  apply  his  finger  to  dose  this  pipe,  and  he 
came  up  immediately,  and  on  taking  away  his  finger  be 
sunk  again.    By  these  means  he  could  raise  himself  tO' 
any   height    in    the   water   and  to  any  spot  desired, 
or  on  to  the  sides  of  rocks  on  which  he  might  have  to 
operate.    These   dresses  had  not  only   b^en  used  in 
Europe,  but  in  many  other  parts  of  the  world.    Two 
of  her  JMajesty's  ships  were  saved  by  the  use  of  these 
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dreases.    The    WeUesUj/y  120  guiu,    on    entering    the 
harbour   of  Ceylon,  in  1838,  struck  upon  the  rocks, 
•   and  would  have  foundered,  but  the  diving  apparatus  was 
rigged  out,  and  in  twenty  minutes  the  carpenters  re- 
paired  the   ship   thoroughly.      The   other   ship,  the 
Thunder,  ran  upon  rocks  off  the  Bahamas,  in  1837,  and 
sprang  a  leak.     It  was  ascertained  that  there  was  a 
diving  apparatus  at  Nassau,  belonging  to  Dr.  Lee,  who 
lent  his  dress  to  Capt.  Owen,  and  after  the  damage  had 
been   surveyed    by   the   captain   and   first-lieutenant, 
in  the  dress,  the  carpenter  was  sent  down  ,  and  in  half- 
an-hour  the  leak  was  repaired.    The  water  was  pumped 
out,  the  ship  got  off  the  bank,  and  proceeded  on  ner 
homeward  vo^-age.    On  reaching  home,  it  was  admitted 
that  the  damage  had  been  repaired  as  effectually  as  if 
it  had  been  done  in  one  of  the  naval  dockyards.   It  struck 
him  that  engineers  had  paid  less  attention  to  the  use 
of    diving  dresses    and  diving    apparatus    generally, 
in    submarine    works,  than    they    deserved.    He  had 
endeavoured  to  interest  them  in  the  subject  on  other 
occasions  by  descriptions  of  those  apparatus,  but  how- 
ever please(i  they  might  be  at  the  moment,  their  atten- 
tion had  not  bc^n  given  to  the  subject.     They  still  re- 
tained the  ponderous  diving-beU,  with  its  costly  stages, 
platforms,  and  piers,  whereas^  a  common  ship's  Wt 
would  serve  the  purpose  with  g^reater  safety  to  the  divers. 
The  great — in  fact  the  only->-point  with  regard  both  to 
diving-bells  and  diving  apparatus,  was  to  keep  up  a  con- 
stant  supply    of  condensed   air    to   the  divers,    and 
to    have    condensing    air-pumiie    and    pipes   of    ^e 
best  quality.    He   ought  to  mention  that  his  diving 
dresses    had   been   employed  in    the   Bay   of   Nava- 
rino,    in  recovering  guns   from  the    Turkish   sliips, 
at  a  depth  of  500  feet,  which  had  been  effected  with- 
out difficulty,  and  with  perfect  safety  to  the  driver. 

Mr.  Lawrence  remarked  that  diving  bells  were  not 
usually  made  heavier  than  was  required  for  sinking  them 
in  the  water,  but  the  chains  must  be  of  a  strength  suffi- 
cient to  bear  the  whole  weight  of  the  bell  when  out  of 
water.  In  a  bell  9  feet  by  4  feet  by  6  feet,  the  dis- 
placement would  be  six  or*  seven  tons,  and  such  beUs 
would  weigh  about  eight  tons,  therefore  the  chains  must 
be  able  to  Uft  that  weight. 

Mr.  Newton  remarked  that  he  had  gathered  from  the 
paper,  that  lUbjor  Sears  proposed  to  move  his  machine, 
when  submeiged,  by  the  divers  pushing  it  from  the  out- 
side. If  that  were  the  case  it  mvolved  the  use  of  the 
diving  dress  by  the  persons  so  employed,  and  if  so  he  did 
not  see  the  necessity  for  a  diving  bell  of  this  description. 
For  the  purpose  of  moving  heavy  weights,  he  thought 
the  caissons  ordinarily  used  in  constructing  breakwaters, 
&c,,  answered  every  purpose.  With  regard  to  the  ob- 
servations of  Sir  Charles  Fox,  he  (Mr.  Newton)  would 
say  the  case  mentioned  by  him  was  not  the  first  attempt 
to  blow  up  enemies^ships.  During  the  American  war  of 
Independence,  a  {dan  was  proposed  for  blowing  up  the 
British  ships,  which  did  not  succeed. 

The  CuAiBUAN  said  that  he  had  had  a  previous  oppor- 
tunity of  inspecting  the  model  upon  the  table,  and  he 
was  much  pleased  with  the  obvious  attention  which  had 
been  paid  to  a  number  of  practical  details,  which  all 
mechanics  knew  were  the  desiderata  in  a  work  of  this 
kind.  All  of  them  who  in  their  younger  days  had  read 
books  upon  mechanics,  would  remember  that  machines 
had  been  proposed  for  locomotion  under  water,  and  no 
doubt  the  idea  itself  was  an  old  one ;  but,  after  all, 
the  carrying  out  was  dependent  on  the  successful  ar- 
rangement of  minute  details.  He  must  say,  with 
regard  to  the  machine  before  the  meeting,  he  was 
much  pleased  with  the  evidence  of  the  careful  considera- 
tion wliich  must  have  been  devoted  to  bring  this 
machine  to  perfection.  It  did  not  seem  calculated  to 
supersede  the  diving  dress.  No  doubt  the  facilities  of- 
fered by  those  dresses,  for  moving  under  water  were  very 
great ;  but  the  pectdiarity  of  this  machine  appeaiied  to 
be  the  subaqueous  motive  power  that  it  afforded;  in 


other  words,  it  enabled  men  to  work  under  water,  and 
move  heavy  bodies,  which  could  only  be  lifted  by  cranes; 
and  to  place  stones  for  foundations,  with  as  much  accu- 
racy as  could  be  done  by  a  mason  working  on  land.  Thia 
struck  him  as  one  of  the  principal  advantages  of  the 
machine.  Although  a  great  portion  of  the  work  could 
be  performed  by  the  men  within  the  machine,  yet  there 
was  nothing  to  prevent  men  wearing  the  diviiig-dressea 
assisting  in  the  operation  outside.  He  regarded  the 
machine  as  an  exceedingly  useful  invention.  With 
regard  to  the  observation  of  Mr.  Bethell,  tliat  it  was  dif<- 
ficult  to  get  engineers  to  pay  attention  to  this  subject,  he 
might  say  that  engineers  were  occupied  largely  with 
works  above  ground,  whereas  they  had  not  frequent  op- 
portunities of  building  walls  below  the  surface  of  the 
water.  Submarine  engineering  operations  were  com- 
paratively rare,  and  generally  involved  great  expense. 
It  was  not  from  want  of  attention  to  the  subiect  on  the 
part  of  engineers,  but  rather  from  the  fact  that  if  they 
took  all  the  submarine  works  during  the  last  10  or  15 
years,  and  added  them  together,  they  would  form  a  very 
insignificant  item  compared  with  the  other  descriptions 
of  works  which  had  occupied  the  attention  of  engineers 
during  that  period.  At  tne  same  time,  he  would  say,  on 
behalf  of  the  profession  generally,  that  they  were  ex- 
tremely glad  to  see  any  improvement  in  the  machinery 
adapted  tor  the  purposes  of  construction  under  water. 

Sir  CuABiiEs  Fox  explained,  with  regard  to  Dr. 
Payeme's  apparatus,  that  when  at  work  they  had  no 
communication  with  the  shore,  because,  when  they  had 
to  work  in  heavy  weather,  it  was  necessary  to  get  into 
still  water  before  they  could  work,  and  with  that  machine 
they  could  bring  away  each  time  four  cubic  yards  of 
blasted  rock,  or  other  material  which  had  to  be  removed. 
He  would  conclude  by  observing  that  he  entertained  & 
high  opinion  of  the  merits  of  Major  Sears'  invention, 
which  ne  thought  calculated  to  answer  well  the  purposes 
for  which  it  was  intended. 

Major   Seabs,   in  reply  to   Sir  John  Bennie,  said 
that  he  was  fully  aware  of  the  improvements  made 
by  Sir  John  and  his  father  in 'the  ordinary  diving- 
bell;   he  would  beg,  however,  to  correct  him  with 
regard  to  the  similarity  of  the  machine  used,  not  in 
l^d-10,  but,  during  the  revolutionary  war  between 
England    and    the    colonies,    when    the    submerged 
boat,  the  same  as  that  now  used  by  Dr.  Payemo,  was 
adapted  to  blowing  the  enemy's  fleet  out  of  the  water. 
[A  description  of  the  failure  of  the  enterprise  was  here 
given  by  Major  Sears.]    In  reference  to  cutting  off  piles, 
it  was  a  question  of  economy  whether  the  circular-saw 
or  the  arrangement  with  the  Nautilus  would  be  most 
economical.    In  answer  to  Sir  Charles  Fox,  he  would 
say  that,  although  Sir  Charles  characterised  the  inven- 
tion as  notliing  new,  and  as  combining  the  same  princi- 
ples as  Dr.  I^yeme's  machine,  ^et,  while  admitting  that 
"  there  is  nothing  new  in  engineering  science,"  it  was 
nevertheless'true  that  new  combinations  produced  new 
results,  and  that  Dr.  Payeme's  principle  involved  serious 
disadvantages,  inasmuch  as,  admitting  that  his  boat 
might    lift  by  the  exhaustion  of  water,  one  or  two 
stones,  yet,  when  that  power  had  been  exerted,  it  was 
necessary   to  return    to   the  surface   to   get   a  fresh 
supply  of  air.    According  to  the  rei)ort  of  Lieutenant 
Tyler,  R.E.,  it  took  thirty  minutes  more  to  descend 
in    forty    feet    of    water    than    the    ordinary   bell, 
and   assuming   the   latter    to    occupy   ten    minutes, 
the  time  required  to  ascend  and  descend  would  neces- 
sarily be  not  less  than  an  hour,  in  which  time  the 
Nautilus  would  place  three  or  four  stones.   In  reply  to  Mr.   ' 
Lawrence,  Major  Sears  admitted  that,  like  Spalding's 
bell  tiiere  were  two  chambers,  and  perhaps,  in  some  cases 
even  more ;  yet,  as  Mr.  Lawrence  remarked,  Spalding's 
bell  had  never  been  brought  into  use.    Mr.  Spalding 
certainly  used  suspensory  chains.    It  was  well  known 
that  in  addition  to  the  suspending  chain  there  was  a 
safety  chain,  but  that  chain  was  liable  to  become  fouled 
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witli  the  suBpending  chaiD,  aiid  when  human  life  was  at 
stake  no  precaution  should  be  omitted.  It  might  be 
possible  for  the  divers  to  have  a  sufficient  supply  of  air 
to  enable  them  to  wait  for  a  reconnectiou,  yet,  they 
would  of  necessity  bo  very  uneasy,  being  dependent  on 
the  exertions  of  others ;  but,  in  the  Nautilus,  even  sup- 
posing the  hose  to  be  broken,  the  divers  had  within  the 
machine  itself  several  distinct  means  of  bringing  it  to  the 
surface.  In  reply  to  Mr.  Heinke,  he  would  say,  it  was 
not  intended  to  supersede  submarine  armour,  but  to 
make  use  of  it  as  an  adjunct.  Aa  to  cost  of  apparatus, 
the  extra  cost  would  be  more  than  compensatoct  by  the 
extra  labour  performed;  inasmuch  as  the  Nautilus 
oould  do  more  work  tlian  ten  or  more  men  in  armour. 
In  reply  to  Mr.  Fraser,  he  would  remark,  that  the  dimen- 
sions or  form  not  being  arbitrary,  the  Nautilus  could 
be  adapted  to  perform  the  work  required  in  a  well 
with  ninety  feet  of  water;  as  it  might  be  made  from 
five  to  ten  feet  in  diameter,  and  with  a  lifting  power  of 
from  one  to  six  tons.  In  reply  to  Mr.  !&tnell,  he 
thought  that,  theoretically,  india-rubber  on  an  inflexible 
frame  might  answer,  if  the  relative  density  could  be 
maintained  between  the  inside  and  outside ;  yet,  as  so 
many  contingencies  were  apt  to  arise,  it  would  not  do  to 
place  trust  in  so  frail  a  material.  As  to  the  weight  of 
the  ordinary  bell  not  being  nece88ar>'',  it  must  be  aUowed 
that,  when  the  volume  of  air  had  displaced  a  certain 
amount  of  water,  it  was  necessary  to  compensate  by 
weight  for  the  weight  of  water  displaced,  and  therefore 
he  must  insist  tliat  chains,  capable  of  bearing  six  or 
seven  tons,  were  required  for  an  ordinary  bell.  As  to 
the  air-bag  on  the  top  of  the  divlng-dre8s,'or  bell,  it  was 
but  of  litUe  value,  as  the  supply  of  air  was  necessarilv 
limited.  In  answer  to  Mr.  Newton,  he  would  remark 
that  that  gentleman  had  evidently  misunderstood  his 
meaning;  where  there  were  no  currents,  the  operator 
stepped  through  the  lower  trap  of  the  Nautilus  on  to 
the  bed  of  the  sea,  and,  pushing  with  his  hands  against 
the  ifuide  of  the  machine,  cauisd  it  to  move.  When, 
however,  currents  had  sway,  the  cables  were  employed  as 
described,  either  holding  or  moving  it  as  mi^ht  be 
required.  Men  with  diving-dresses  were  not  habitually 
employed  inside,  although  they  might  he,  in  particular 
cases  of  exploration.  Although  caissons  might  be  used 
in  some  localities,  yet  they  were  not  applicable  in  aU 
cases.  The  United  States  government  had  built  a 
caisson  at  Pensaoola,  costing  some  fifteen  thousand 
dollars,  which  subsequently  cost  twelve  thousand  dollars 
to  remove  from  the  channel,  where  it  had  overturned. 
Further,  as  Mr.  Newton  could  not  see  the  advantages,  he 
would  briefly  sum  them  up,  premising  that  any  improve- 
ment in  science  or  the  arts  was  to  be  appreciated  by  its 
practical  utility.  The  Nautilus  possessed  the  power  of 
conimencing  the  actual  work  at  once,  whilst  with  the 
ordinary  hill  extensive  preliminary  operations  were 
necessary ;  and  it  was  but  fair  to  suppose  that,  before 
such  nreparations  were  concluded,  by  the  use  of  the 
Nautilus,  the  work  would  have  considerably  ad- 
vanced. Then  the  facility  of  lifting  and  transporting 
weights  certainly  afforded  the  means  of  constructing 
a  work  in  one-third  the  ordinary  time;  since,  if 
the  ordinary  diving  bell  could  do  but  four  hundred 
cubic  feet  per  day,  the  Nautilus  could  do  three  times 
as  much  with  the  same  amount  of  labour.  This  he  con- 
sidered, quite  a  sufficient  advantage,  in  addition  to  the 
time  gained  in  the  selection  of  foundations  and  their 
subsequent  preparation.  In  a  word  he  would  say,  that 
in  all  his  statements  he  had  asked  them  to  take  nothing 
upon  trust,  for  he  was  prepared  to  verify  every  word 
that  had  been  uttered,  by  reference  to  practical  opera- 
tions to  be  performed  by  a  large  machine,  shortly  to  be 
placed  in  the  Victoria  Docks,  where  he  honed  that  all 
who  were  sceptical  as  to  its  merits  would  practically 
test  its  operations. 

A  vote  of  thanks  was  passed  to  Major  Sears. 

The  Secretary  announced  that  on  Wednesday 


evening  next,  the  11th  inst,  a  paper  by  Major 
H.  B.  Sears,  "on  Appliances  for  Facilitating^ 
Submarine  Engineering  and  Exploration,"  would 
be  read.     Part  II.  Submarine  Exploration. 


SOULAGES  COLLECTION. 

The  following  correspondence  has  taken  placa 
in  reference  to  this  collection :— 

To  THE  RiouT  Hon.  Sib  Benjamix  Hall,  Bart.  H.P» 

Sib, — We  beg  leave  respectfully  to  call  your  atten- 
tion to  an  importation  recently  made  into  this  ooontry,. 
known  as  the  **Soalages  Collection,"  consisting  of  numer- 
ous interesting  objects  of  ^n  artistic  and  decorative 
character,  illustrative  of  the  tastes  and  manafactnres  of 
Italy  in  the  fifteenth  and  sixteenth  centuries,  and  ex- 
tremely  valuable  as  examples  for  study  to  artists  engaged 
in  the  various  departments  of  industry  and  manufactares. 
to  which  art  is  applicable. 

It  is  because  we  feel  strongly  the  great  importance^ 
of  the  formation  of  a  museum  or  collection  of  such  ob- 
jects and  examples  of  ind]^trial  art,  and  the  immense 
advantages  that  woidd  necessarily  result  in  the  progress 
of  many  branches  of  our  munufactures  from  providing 
means  and  facilities  for  seeing  and  studying  the  artistic 
works  produced  in  other  countries  and  in  former  ages, 
that  we  venture  to  trespass  on  your  attention,  and  re- 
quest your  assistance  as  the  representative  of  a  consti- 
tuency which  comprises  a  great  number  of  persons  en- 
gaged in  occupations  that  would  be  g^reatly  benefited 
thereby.  The  want  of  a  collection  of  this  nature  has 
long  been  seriously  felt  in  the  metropolis,  and  the  princi- 
ple of  the  formation  of  such  a  museum  has  been  recog- 
nised by  the  government,  and  acted  upon  by  purchases 
made  at  the  sale  of  the  Bemal  Collection,  at  the  Great 
Exhibition  of  1851,  and  the  Universal  Exhibition  at 
Paris  in  1855.  It  is  a  requirement  which  has  been 
abundantly  provided  for  in  Paris  by  the  collection  at  the 
Hotel  Cluny,  some  departments  of  the  Louvre,  and  the 
examples  and  specimens  at  the  Imperial  manufactories 
of  Sevres,  Gobelins,  and  Beauvais,  which  have  exercised 
a  powerful  influence  upon  the  education  of  numenms 
artists  and  art-workmen,  and  greatly  contributed  to  the 
improvement  and  extension  of  many  branches  of  manu- 
facture. 

The  Soulages  Collection  would  be  a  most  valuable  ac- 
quisition in  the  formation  of  such  a  museum  as  we  have 
referred  to,  and  government  has  now  the  opportunity  or 
purehasing  it  upon  terms  so  advantageous,  that  we  con- 
sider it  would  be  a  neglect  of  duty  not  to  secure  it  for  the 
nation.  It  has  been  purchased  by  a  number  of  noblemen , 
gentlemen,  manufacturers,  and  othefs  engaged  in  busi- 
ness, whose  names  are  the  best  guarantee  of  its  value  in 
every  sense,  whether  considered  oommereially  or  in  an 
artistic  point  of  view ;  and  having  incurred  the  nsk  of  pur- 
chase and  conveyance,  they  have,  through  the  assistance 
of  Lord  Stanley  of  Alderley,  the  President  of  the  Board 
of  Trade,  given  many  thousands  the  opportunity  of  see- 
ing it  at  Marlborough-house,  and  now  offer  it  to  govern- 
ment for  the  public  benefit  at  its  prime  cost  of  aboat 
£18,600,  including  carriage  and  all  expenses  attending  its 
importation. 

The  most  favourable  opinions  hive  been  expressed  re- 
garding it  by  those  most  competent  to  judge  of  its  merits 
as  a  collection.  As  a  proof  of  this  we  may  point  to  the 
Report  of  the  Committee  appointed  to  examine  it  by  the 
Council  of  the  Royal  Institute  of  British  Architects, 
who  conclude  a  long  and  able  notice  by  saying, — "And 
they  have  come  to  the  conclusion,  that  it  would  be  an  ir- 
reparable loss  of  a  great  opportunity  to  improve  our 
manufactures,  to  enluge  the  sphere  of  art  application,  to 
increase  our  commerce,  and  instruct  the  pubhc  mind,  if 
the  government  did  not  accept  the  ofier  to  sell  the  whole 
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to  the  nation  at  cost  price :  an  offer  so  nobly  made  by 
the  disinterested  and  public^spirited  men,  who,  with 
singular  generosity,  and  on  their  own  responsibility,  have 
at  all  risks  aftbnled  the  opportunity  to  the  country  of 
securing  the  coUectiou  in  its  entirety." 

We  need  not  add  any  observations  of  ours  to  the 
high  authority  from  which  we  have  borrowed  the  fore- 
going extract,  but  it  is  necessary  that  we  should  state 
most  emphatically,  that  the  gentlemen  who  have  com- 
bined to  purchase  the  collection  have  had  in  view  the 
sole  object  of  supplying  a  public  want  in  a  purely  disin- 
terested manner.  No  doubt  whatever  exists  m  the  minds 
of  those  most  competent  to  judge,  that  a  much  larger 
sum  could  be  realised  by  public  auction  than  the  cost  of 
this  collection .  To  guard  themselves  against  the  slightest 
imputation  of  interested  motives,  it  has  been  expressly 
agreed  that,  in  the  event  of  a  sale  by  auction,  the  sur- 
plus exceeding  .the  cost  and  expenses  shall  be  devoted  to 
the  encouragement  of  art. 

The  study  of  objects  such  as  are  comprised  in  this 
collection  is  as  neccssar>'  to  the  education  of  the  art- 
workman  as  the  study  of  ancient  monuments  and  edifices 
is  to  the  architect,  the  remains  of  Greek  art  to  the  sculptor, 
or  the  works  of  the  old  masters  to  the  painter. 

We  therefore  hope  you  will  lend  the  influence  of  your 
BOtmd  judgment  and  cultivated  taste,  and  your  voice  as 
the  representative  of  a  numerous  and  important  consti- 
tuency, to  induce  the  government  to  become  the  purcliasers 
of  the  Soulages  Collection,  and  thus  assist  in  rendering 
an  important  service  to  the  public. 

We  have  the  honour  to  remain, 
Sir  Beniamin, 

Yours  most  respectfully, 

r  PETER  GRAHAM. 
Sicned  )  •^^HN  G.  GRACE. 

^*^®^ 1  JOHN  JACKSON. 

C  EDWARD  BOND. 

Febniaiy  18, 1857. 

Dear  Sib  Benjamin, — I  have  the  honour  to  transmit 
herewith  a  letter  signed  by  three  of  your  constituents 
besides  myself. 

No  other  person  has  been  asked  to  sign,  and  as  the  ad- 
dresses of  those  who  have  signed  are  not  added,  I  think  it 
right  to  state  that  3Ir.  J.  G.  Crace  resides  in  Wigmore- 
street,  and  has  done  the  greater  part  of  the  decorative 
work  in  the  interior  of  the  Houses  of  Parliament ;  Mr. 
John  Jackson  is  of  the  firm  of  George  Jackson  and  Sons, 
Rathbone-place,  and  is  the  first  man  in  his  way  of  busi- 
ness in  Great  Britain ;  and  Mr.  Bond  is  the  most  active 
partner  in  the  firm  of  Gillow  and  Co.,  Oxford-street. 

Hoping  that  you  will  approve  of  the  object  we  have 

in  view,  and  lend  your  able  assistance  to  accomplish  it, 

I  remain,  dear  Sir  Benjamin, 

Yours  faithfully. 

To  the  Right Honoormble  P.  GRAHAM. 

Sir  Bti^amln  Hall,  Bart.,  Ac. 

[To  this  Sir  Benjamin  Hall  has  replied,  that  he  would 

forward  the  letter  to  Lord  Granville  as  President  of  the 

CoimciL] 


COMPETITIVE  EXAMINATION. 

(From  the  TfrnUf  March  a.) 

With  respect  to  the  competitive  system,  the  Com- 
missioners make  a  favourable  report  of  their  experience, 
and,  although  they  admit  that  the  system  is  as  yet  in 
its  infancy,  they  anticipate  good  results  from  an  extension 
of  its  opportunities.  For  ourselves  we  regard  this  ques- 
tion as  lying  in  so  very  small  a  compass,  and  being  so 
transparently  plain  in  character,  that  we  are  not  disposed 
to  waste  arguments  upon  it.  How,  in  short,  is  it  possi- 
ble that  examiners  deputed  for  the  purpose,  and  employ- 
ing the  best  known  means  without  any  extraneous  bias, 
iboold  not  make  a  better  selection  of  candidates  than 
patrons  open  to  bias,  and  employing,  as  must  be  pre- 


sumed, no  means  at  all  ?  Even  in  the  examinations 
which  are  not  actually  competitive  thero  is  a  good  ele- 
ment at  work,  both  for  the  public  service  and  for  the 
general  body  of  competitors.  If  out  of  100  candidates 
nominated  for  appointments  CO  or  70  only  arc  pronounced 
qualified,  the  rejection  of  the  others  at  once  opens  the 
field  of  nominations  to  30  or  40  more,  so  that,  while  the 
several  departments  obtain  better  servants,  well  qualified 
candidates  obtain  a  greater  number  of  chances.  In  all 
respects,  indeed,  such  a  sclieme  ought  to  work  for  the  ad- 
vantage of  the  country,  and  not  the  least  of  the  bene- 
fits resulting  will  be  fomid,  we  trust,  as  the  Commissioners 
themselves  anticipate,  in  the  general  improvement  of 
education  which  the  application  of  this  stimulus  will 
promote. 


DEATHS  FROM  SNAKEBITES  IN  INDIA. 
(From  the  Bombay  Couritr,) 

The  number  of  deaths  arising  from  snakebites  in  the 
various  zillahs  and  towns  subordinate  to  this  presidency 
having  been  brought  to  the  notice  of  Mr.  A.  Bettington, 
Commissioner  of  Police,  by  several  magistrates,  that 
gentleman  addressed  a  letter  to  Government  to  the  fol- 
lowing effect: — 

"  I  liave  the  honour  to  report,  for  the  information  of 
government,  tliat  the  loss  of  life  from  the  bites  of  snakes 
in  some  districts  of  this  presidency  is  considerable.  In  the 
Dharwar  Zillah,  for  instance,  no  less  than  16  deaths  are 
reported  to  have  occurred  within  the  last  fom'  months 
from  this  cause.  It  appears  tliat  more  deaths  are  occasioned 
by  snakebites  tlian  by  tigers.  I  beg  to  propose,  for  the 
consideration  of  government,  that  rewards  be  offered  for 
the  destruction  of  snakes— eight  annas  for  a  snake  of  any 
kind,  and  12  annas  for  a  cobra;  to  be  paid  on  the  produc- 
tion of  the  snake  forthwith  by  the  Patel  and  Eolkurnee  of 
the  village,  who  will  forward  the  dead  snake  (bv  the 
village  ]Mliar),  with  the  receipt,  to  the  nearest  ]&lahul- 
kurr>'  or  Mamlutudar.  It  is  absolutely  necessary  that 
the  payment  should  be  prompt,  and  the  reward  sufficiently 
high  to  induce  people  to  occupy  themselves  in  killing 
snakes.  I  purpose  to  make  no  exception,  because  the 
carpet  snake,  *  foorsa,'  the  whip  snalce,  and  the  cobra 
(the  snakes  most  commonly  met  with),  are  all  poisonous, 
and  there  can  be  no  exercise  of  discrimination.  In  an 
exceptional  case,  it  would  not  answer  to  withdraw  pay- 
ment while  ignorant  persons,  unable  to  detect  the 
poison-fang  and  gland,  were  debating  whether  the  reptile 
was  or  was  not  poisonous.  It  will  be  necessary  also  that 
the  magistrates  shall  continue  to  urge  and  compel  the 
removal  of  masses  of  prickly  pear  from  the  villages.  In 
many  places  it  does  not  exist  m  the  form  of  a  boundary 
hedge,  but  in  patches  of  greater  or  leas  extent,  not  only 
occupying  ground  that  might  be  turned  to  other  purposes, 
but  harbouring  reptiles  and  infecting  the  air." 

In  reply  the  government  approved  and  sanctioned  the 
suggestions  of  me  Commissioner  of  Police.  The  people, 
encouraged  by  the  rewards  offered,  are  occupying  them- 
selves most  actively  in  destroying  these  reptiles.  Each 
day  nearly  300  dead  snakes  are  brought  in.  Mr.  Betting- 
ton  saw  an  immense  number  of  every  description ;  the 
most  common  of  all  is  one  called  the  '*  foorsa."  The 
civil  surgeon  of  Rutnagherry  knows  no  remedy  for  the 

Cnson  of  this  deadly  reptile.  Ammonia  and  other  stimu- 
nts,  if  applied  in  time,  are  effective  antidotes  to  the 
poison  of  the  cobra  and  some  other  makes,  but  are  of  no 
avail  against  the  poison  of  the  foorsa.  The  poison  doea 
not  act  on  the  nervous  system,  like  that  of  the  cobra, 
but  on  the  blood  alone,  which  becomes  corrupted  in  a 
peculiar  manner. 


GALVANISM  AND  ITS  ECONOMICAL  APPLICA- 
TION IN  THE  ARTS. 

A  committee  has  been  formed  in  France  to  examine 
and  report  on  the  merits  of  the  competitors  for  the  prize 
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of  50,000  francs  (£2,000  Bterling),  offered  bv  the  decree 
of  the  23rd  Feb.,  1852,  for  the  discovery  of  a  means  of 
rendering  the  galvanic  battery  commercially  applicable 
in  the  arts  either  as  a  source  of  heat  or  light,  or  as  a  me- 
chanical power  or  as  a  chemical  or  medical  agent.  The 
committee  consists  of  MM.  Dumas,  President;  Chevreul, 
Pelouze,  Regnault,  Desiiretz,  Rayer,  Serres,  Charles 
Dupin,  S^uier,  Poncelet,  Morin,  Members  of  the 
Academy ;  Keynaud,  director  of  lighthouses ;  and  Henr}* 
Sainte-Clair  Deville,  of  the  Normal  School. 


NAPOLEON  I.  AND  FULTON. 

Napoleon  has  frequently  been  reproached  with  having 
coldly  received  Fulton  and  his  plan  for  the  apnplication 
of  steam  to  the  purposes  of  navigation.  Maiwal  Mar- 
mont,  in  his  memoirs,  savs  that  Buonaparte,  who,  from 
his  education  in  the  Artillery-,  had  a  natural  prejudice 
against  novelties,  treated  Fi^ton  as  a  quack,  and  would 
not  listen  to  him.  M.  Louis  Fi^ier  also,  in  pp.  258  et 
uq.,  the  3rd  vol.  of  his  work,  writes  that  Bonaparte  re- 
fused to  place  the  matter  in  the  hands  of  the  Academy. 
The  following  letter  from  Napoleon,  dated  from  the 
Camp  at  Boulogne,  21st  July,  1804,  and  addressed  to  M. 
de  Champagny,  Minister  of  the  Interior,  proves  the  con- 
trary.   It  is  given  on  the  authority  of  "  Cosmos : " — 

"  I  have  just  read  the  project  of  citizen  Fulton,  an  en- 
gineer, which  you  sent  me  much  too  late,  for  it  seems 
capable  of  changing  the  face  of  the  world.  At  all  events, 
I  desire  that  you  will  immediately  place  the  examina- 
tion of  it  in  the  hands  of  a  Committee,  composed  of 
members  of  the  Institute,  for  it  is  to  them  that  the 
scientific  men  of  Europe  will  naturally  look  for  a  deci- 
sion on  the  question.  A  great  physical  truth  stands 
revealed  before  my  eyes.  It  will  be  for  these  gentlemen 
to  see  it,  and  endeavour  to  avail  themselves  of  it.  As 
soon  aa  th^  report  is  made  it  will  be  sent  to  you,  and  you 
will  forward  it  to  me.  Let  the  decision  be  given  in  a 
week,  if  possible,*  for  I  am  impatient  to  hear  it." 


INDIAN  FIBRES. 


A  public  sale  took  place  at  the  London  Commercial 
Sale-rooms,  Mincing-lane,  on  Friday,  Feb.  6th,  of 
248  bales  of  East  Indian  Fibres,  being  samples  im- 
ported by  the  Honourable  East  India  Company  for 
experiment. 

The  following  is  a  list  of  the  different  kinda  sold,  and 
the  prices  fetched  per  ton.  :^ 

Oodrah,  from  £4  10s.  to  £5  5s. ;  true  Hemp,  from 
the  Himalayas,  from  £26  150.  to  £32;  Aloe,  from  £35 
to  £40  5s.;  Putsun  Hibiscus,  £16;  true  China  grass 
from  Assam,  Rhea  fibres  of  various  kinds,  some  partly 
prepared,  from  £30  15s.  to  £46;  (Sunnd  fibre,  (erotolaria 
juneea,)  £21  10 ;  true  Hemp  of  the  Himalayas,  partly 
prepared  in  England,  from  £29  to  £30  58. ;  tow,  £11  5s. ; 
Nettle  fibre,  £22;  Nettle  mesakee,  £22 ;  Hibiscus,  £11  5s. 
to  £25 ;  Gharoo,  £10  5fl. ;  Tale  Rameh,  £40  5b. 


♦ 

INTEROCEANIC  RAILWAY. 
Sir, — ^A  great  objection  to  any  railroad,  for  coonecting 
the  Atlantic  with  the  Pacific  Ocean,  is  that  veasela  must  be 
unloaded  at  either  extremity,  and  reloaded  again  at  the 
other  end;  but  this  might  be  obviated.  Sir  Samuel 
Bentham  obtained  that  first-rate  men-of-war  dionld  for 
small  repairs  be  taken  into  dock  with  all  in,  and  it  is 
now  commonly  practised.  This  proves  that  the  hull  of 
a  vessel  is  strong  enough  to  bear  the  weight  of  its  cai*go. 
Ships  of  the  line  built  at  St.  Petersburg,  are,  in  cradles, 
borne  over  the  shallows  formed  at  the  month  of  the 
Neva,  hence  it  appears  that  a  vessel  can  be  supported  in 


a  cradle  as  in  a  dock.  It  seema  needlesi  to  enter  into 
such  particulars  as  that  a  ship  with  its  lading  might  for 
ordinary  traffic  rest  on  a  double  Hne  of  rails. 

I  am,  &c., 

M.  S.  BENTHAM. 

36,  WUton-pUee,  Jan.  aoth. 


Boston. — The  Rev.  P.  W.  Clayden  reoentlv  delivered 
a  lecture  in  the  Assembly  Rooms  to  the  members  of  tho 
Athenaeum,  T.  Garfit,  Esq.,  in  the  chair.  The  subject 
was—"  Habit.  '  Use  is  second  Nature.' "  The  attend- 
ance was  excellent,  the  laige  room  beins  wdl  filled. 
After  a  long  and  interesting  exordium  the  lecturer  ijro- 
ceeded  to  the  subject  itself,  first  defining  it,  then  showing 
its  bearing  on  practical  life;  tncing  the  ** genesis"  of 
habit  in  the  body,  both  in  its  active  and  passive  fonn, 
and  deducing  the  law  or  principle  through  the  operatioD 
of  which  "  use  "  creates  "  a  second  nature  "  in  us. 
Passing  on  from  habits  of  body,  habits  of  mind  came 
under  consideration ;  and  the  lecturer  diowed  how  the 
great  object  of  all  education  was  the  formation  of  "good 
habits  of  mind,"  strongly  defending  "  olaflmral "  educa- 
tion, as  producing  a  healthy,  vigorous,  liberal  habit  of 
mind.  The  inflaenoe  of  habit  on  the  opinions,  on  the 
social  feelings,  on  the  sentiments,  and  on  the  passioDs, 
was  then  traced,  and  a  striking  contrast  drawn  oetween 
love  as  a  passion  of  youth,  and  that  love  which  owes  its 
existence  to  habit.  The  lecturer  then  went  on  to  show 
the  beneficence  of  the  law  of  habit  in  its  operation,, 
equalising  as  it  did  the  inequalities  of  society,  reconciling 
men  to  their  external  conditions,  and  compensating  to  a 
great  degree  the  hardships  of  the  world ;  concluding  by 
a  rapid  summary  of  the  practical  principles  the  lecturer 
had  developed.  J.  Noble,  Esq.,  thanked  the  lecturer,  in 
the  name  of  the  meeting,  observing  that  sudi  a  lecture 
must  have  cost  him  no  ordinary  amount  of  thought  and 
labour.  Mr.  Clayden,  in  thanking  the  audience  for  their 
attention,  said  that  on  this  his  first  appearanoe  on  thai 
platform  he  had  been  so  well  received,  he  ahonld  hope  to 
make  his  appearance  there  again.  Mr.  Clayden  has,  we 
believe,  intimated,  in  answer  to  an  inquiry,  that  he  is 
willing  to  deliver  the  lecture  gratuitously  to  any  of  the 
other  Institutions  in  the  county. 

CouPAR  Akoub. — ^The  twenty-second  anniversary  of 
the  Nautical  Improvement  Society  was  held  on  the  even- 
ing of  Tuesday,  the  24th  ult.,  Mr.  John  Mills  occup^hig 
the  chair.  The  chairman ,  in  a  few  introductory  remarks, 
recommended  that,  instead  of  the  time  of  the  meeting 
being  taken  up  in  listening  to  set  speeches,  they  should 
form  themselves,  for  the  time  being,  into  a  debating 
club.  This  suggestion  was  imme£ately  acted  upon, 
and  a  spirited  discussion,  on  various  subjects,  was  carried 
on.  It  is  gratifying  to  observe  a  growing  desire,  on  the 
part  of  the  members  of  this  Society,  to  extend  its  use- 
fulness. 

Deftfobd. — Tha  aimual  meeting  of  the  members  of 
the  Mechanics'  Literary  Institution  was  recently  held, 
Mr.  Crossland  in  the  chair.  The  secretary,  Mr.  Alex* 
ander  Dickson,  read  a  statement  of  the  finances  of  ^e 
Institution,  and  gave  a  report  of  the  general  progress  of 
the  Institution  during  the  past  year,  whidi  was  most  en- 
couraging. At  the  last  annual  meeting  a  heavy  debt 
hunff  over  the  Institution  of  upwards  of  £400 ;  now,  the 
total  amount  of  debts  owing  scarcely  exceeded  £70,  ex- 
clusive of  the  standing  loan  on  debentures  for  £1,200, 
the  interest  of  which  was  paid  yearly. 

Eastsbn  CouKTrss  Railwat  and  'Stbat»>ro. — The 
committee,  in  presenting  the  fifth  aimual  report  ot 
the  proceedings  of  the  Mechanics'  Institute,  have  much 
pleasure  in  congratulating  the  members  upon  its  con* 
tinned  ^irosperity  and  the  success  which  has  attended  its 
proceedings.    The  number  of  members  is—20  haaonrf 
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jind  478  ordinary,  being  an  increaae  of  208  as  compared 
with  last  year.  The  circulation  of  books  from  the 
library  has  considerably  increased,  there  having  been 
nearly  6,000  registered  issues  during  the  year,  and, 
during  the  past  year  upwards  of  300  volumes  have  been 
added  to  it.  The  lectures  and  entertaimnentd  have  been 
well  attended,  and  have  been  received  with  considerable 
satisfaction,  and  so  large  has  the  attendance  been  in 
some  instances  as  to  cause  the  committee  to  confine  the 
admission  to  members  of  the  Institution,  and  to  refuse 
that  privilege  to  the  public.  The  thanks  of  the  members 
are  due  to  the  Directors  of  the  Eastern  Counties  Railway 
Company  for  having  kindly  granted  the  use  of  a  train 
for  an  excursion  to  Southend.  About  2,100  persons 
availed  themselves  of  the  opportunity  thus  afforded 
them.  The  committee,  after  considerable  discussion, 
determined  upon  recommending  the  reduction  of  the 
amount  of  subscription ;  and  it  affords  them  great  satis- 
faction to  state  that  thid  reduction  has  proved  eminently 
successful — in  nearly  doubling  the  number  of  members, 
and  thereby  causing  a  large  increase  of  subscriptions, 
whereby  the  committee  were  enabled  to  discharge  all 
outstanding  liabilities,  and  can  now  state  that  the  Insti- 
tution is  entirely  free  from  debt,  and  that,  after  the  pav- 
xnent  of  nearly  £100  for  books,  papers,  and  periodicals, 
they  are  enabled  to  show  a  balance  in  band  of  upwards  of 
£17.  The  plan  of  deducting  the  subscriptions  from  the 
pay  sheets  fortnightly  has  been  found  to  work  exceed- 
ii^gly  well — nearly  300  paying  their  subscriptions  by  that 
mode.  The  following  classes  are  in  operation — Mechani- 
cal Drawing,  Vocal  and  Instrumental  Music,  Writing, 
and  Arithmetic.  A  French  Class  is  in  course  of 
formation. 

Greenwich. — The  recently-published  report  of  the 
Society  for  the  Acquisition  and  Diffusion  of  Useful  Know- 
ledge,  shows  a  manifest  progress.  There  were  682  adult 
members,  and  48  minors,  at  the  close  of  last  quarter, 
And  200  new  members  have  been  elected  since  the  com- 
vnencement  of  last  year.  There  has  also  been  more 
activity  in  the  classes  during  the  past  six  months  than 
at  any  previous  period.  The  number  of  books  taken 
from  the  library  is  regularly  increasing.  During  the 
month  of  August,  1,878  volumes  were  read,  and  during 
the  month  of  November  the  number  reached  2,475 
-volumes.  The  committee  present  a  statement  of  the 
income  and  expenditure '  for  the  past  dx  months.  The 
reoeiptfl — ^including  members'  subscription,  sale  of  cata- 
logues and  newspapers,  library  fines,  dsc,  have  been 
£^n  12s.  lOd. ;  and  the  expenditure  for  newspapers, 
books,  lectures,  printing,  salaries,  &c.,  £262  12s.  3d., 
leaving  a  balance  in  the  treasurer's  hands  of  £15  Os.  7d. 

Hackney. — The  ninth  annual  report  of  the  Etackney 
Xiiterary  and  Scientific  Institution  shows  that  it  is  in  a 
jflourismng  state.  From  the  balance-sheet  attached  to 
this  report,  it  will  be  found  that  the  receipts  from  all 
sources  during  the  year  have  been  £374  12s.,  and  the 
expenditure  £273  16s.  lid.,  and  that  there  is  a  balance 
in  hand  of  £19  Os.  8d.  The  number  of  members  was — 
at  Midsummer,  members,  430 ;  ladies'  transferable 
tickets,  124  ; — at  Christmas,  members,  41 1 ;  ladies' 
transferable  tickets,  137.  The  committee  have  only 
been  able  to  expend  a  sum  of  about  £30  on  the  library. 
This  they  look  upon  as  one  of  the  most  popular  features 
of  the  Institution,  and  they  would  have  been  much 
gratified  to  have  added  more  materially  to  it.  The 
circulation  of  books  during  the  past  year  has  been  on  an 
average  225  per  week.  The  reading-room  has  been  well 
supplied  dunng  the  year  with  papers,  and  the  attendance 
has  been  on  the  whole  satisfactory.  During  the  past 
vear  the  committee  provided  for  the  delivery  of  twenty 
lecttiTes,  and  two  vocal  and  instrumental  concerts,  as  fol- 
lows : — ^The  opening  concert  in  January,  conducted  by 
the  Distins,  and  that  in  September,  by  Miss  Ada  Thom- 
son. Sergeant  Pearoe,  on  the  Crimean  Expedition.  Mr. 
Bdney,  two  Musical  Entertainments.  Mr.  Wyld,  on 
John  Howard.    Dr.  Letheby,  on  the  Sweets  we  Extract. 


Mr.  Parsons  (two),  one  on  Thomas  Hood  and  one  on 
the  Wits  of  Queen  Anne's  Reign.  Mr.  Salaman  (two^, 
one  on  the  History-  of  the  Pianoforte  and  one  on  Music 
in  connection  with  the  Dance.  Mr.  Crispe,  on  the  Phi- 
losophy of  Humbug.  Mr.  Charles,  on  the  Ludicrous 
and  Lyrical  Literature  of  Love.  Mr.  G.  Dawson  (two], 
one  on  Peter  the  Great  and  one  on  Martin  Luther — ^his 
Private  Life  and  Character.  Mr.  W.  Dawson,  on  the 
Style  and  Characteristics  of  English  Glee  Writing.  Mr. 
Serle,  a  Dramatic  Reading — the  **  Merry  Wives  of 
Windsor."  Mr.  Cooper,  a  Musical  Entertainment,  en- 
titled, "  Sketches  of  a  Tour  from  Burton-crescent  to 
Balaclava.  Dr.  Pettigrew  on  the  Arch  of  Life.  Dr. 
Noad,  on  the  New  Induction  Apparatus.  Mr.  Blackburn, 
on  Algeria — its  History  and  Customs.  Mr.  Fairbaim,  a 
Scottish  Musical  Entertainment,  entitled,  "  Wanderin' 
Willie's  Wallet."— In  addion  to  these,  the  following 
were  delivered  gratuitously:  —  Rev.  D.  Kattems,  on 
Curiosities  of  Biblical  Interpretation  and  Eccentricities 
of  Preachers.  Mr.  G.  Offor,  jun.,  on  the  Genius  and 
Writings  of  Albert  Smith.  Mr.  Wortabet,  on  Syria  and 
the  Holy  Land.  Mr.  Thomas  Price,  on  Sir  Thomas 
More  —  his  Life  and  Writings.  Mr.  Grant,  on  Lord 
Byron— his  Times,  Life,  and  Writings. — The  classes 
have  continued  their  meetings. 

Halstbad. — The  annual  meeting  of  the  Literary  and 
Mechanics'  Institution  was  held  on  the  29th  of  last . 
December,  and  a  soiree  in  connection  with  the  Institute 
came  off  on  Tuesday  the  8rd  of  February.  About  30 
ladies  presided  over  the  tea  service,  and  several  membera 
offered  explanations  of  diagiams  representing  locomo- 
tion and  Australia  and  Australian  life,  procured  from 
the  Working  Irian's  Educational  Union.  Some  members 
assisted  with  the  dissolving  views,  the  lantern  being 
kindly  supplied  by  E.  Courtauld,  Esq.,  while  Sidney 
Courtauld,  Esq.,  his  son,  was  superintendant.  Some 
photographs  from  the  Society  of  Arts  were  exhibited, 
and  much  admired.  Some  membersperformed  vocal  and 
teBtromental  mufiic.  E.  W.  Hams,  Esq.,  the  newly 
electa  president,  occupied  the  chair.  The  report  of  the 
Committee  shows  that  the  prosperity  of  the  Institute 
during  the  past  year  is  in  advance  of  any  that  has  pre- 
ceded St.  The  number  of  the  present  members  exceeds 
that  of  any  former  period,  and  the  income  of  the  So- 
ciety, from  nearly  all  sources,  has  reached  a  higher  point. 
During  the  last  year,  the  members  have  increased  to  235, 
being  an  increase  of  35  over  any  preceding  year,  and  of 
56  over  the  last  year.  The  receipts  and  expenditure  for 
the  year  show  a  balance  in  favour  of  the  Institute  of 
£16  18s.  Id.,  which  reduces  the  debt  at  the  close  of  last 
year  of  £25  Os.  lOd.  to  £8  7s.  9d.  While  in  the  year 
1851  the  total  exchange  of  books  and  periodicals 
amounted  to  only  4,296,  and  in  the  year  1855  only 
reached  6,816,  in  the  past  year  it  has  attained  an  aggre- 
gate of  9,698. 

Liverpool. — At  the  annual  general  meeting  of  themem- 
bers  of  the  Liverpool  Institute  and  School  of  Art,  Mount- 
street,  Mr.  Thos.  Thomely,  M. P.,  the  President,  occupied 
the  chair,  and  amongst  other  gentlemen  present  were 
Mr.  George  Holt,  Mr.  O.  Williams,  the  Rev.  Professor 
Griffiths,  the  Rev  James  Cranbrook,  Mr.  H.  Shimmin, 
Mr.  Haylock,  Mr.  Murphy,  Mr.  C.  S.  Samuell,  Mr. 
Dickson,  and  Mr.  Scott.  The  secretary  read  the  report, 
which  shows  that  the  Institution  has  been  eminently  suc- 
cessful in  all  its  departments.  At  the  close  of  the  year, 
2,444  persons  were  connected  with  the  Institute,  as  fol- 
lows, viz. : — ^Life  members,  600 ;  annual  members,  161 ; 
subscribers  to  the  library  and  reading-room,  166;  lady 
subscribers,  13;  pupils  in  the  day-schools,  838;  ditto, 
evening-schools,  529 ;  ditto  ladies*  drawing-classes,  38 ; 
ditto,  ladies'  college,  104.  The  receipts  between 
3Iarch  1  and  December  31  amounted  to  £2,797  9s.  lid. 
The  attendance  in  the  evening-school  has  increased 
vearly  since  1853,  and  last  quarter  it  was  greater  than  it 
has  ever  been  since  1849,  the  number  on  the  respective 
da  8f»*rollB  being  as  follows : — ^English  classes,  94 ;  writing, 
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154;  arithmetic,  163;  mathematics,  18;  drawing,  141  ; 
adult,  60;  French,  41 ;  German,  10;  Spanish,  10 ;  I^tin,  o ; 
dancing,  19 — total,  715.  Arrangements  are  in  progress, 
under  a  committee,  composed  of  members  cf  the  Town 
Council  and  of  the  managers  of  this  and  the  Collegiate 
Institution,  for  exhibiting  a  collection  of  choice  speci- 
mens of  ornamental  work  purchased  by  Government  on 
the  breaking  up  of  the  Great  Exhibition  of  1851,  the 
loan  of  which  has  been  granted  for  this  purpose  by  the 
I>epartment  of  Science  and  Art.  The  exhibition  will  be 
held  in  March.  The  considerable  additions  that  have 
lately  been  made  to  the  library  have  led  to  so  large  an 
accession  of  subscribers  as  to  satisfy  the  directors  that  a 
liberal  expenditure  on  it  will  be  attended  with  a  corre- 
sponding increase  of  income,  in  addition  to  its  extend- 
ing the  usefulness  of  the  Institute.  The  chairman  pro- 
posed the  adoption  of  the  report.  He  considered  that 
the  Institution  was  so  firmly  established  in  public 
opinion  that  it  was  necessary  only  to  keep  it  in  working 
order  to  continue  to  do  that  great  good  which  had  been 
its  result  from  the  begiiming  up  to  the  present  time. 
Mr.  George  Holt,  in  seconding  the  resolution,  said  that 
there  never  was  a  period  since  the  establishment  of  the 
Institution,  in  1825,  when  its  supporters  had  more  reason 
to  be  quite  satisfied  than  at  present.  One  thing  particu- 
larly had  always  given  him  great  satisfaction,  and  that 
was,  that  they  had  given  a  perfect  example,  upon  a  large 
scale,  of  the  successful  education  of  1,000  or  1,500  young 
people  of  both  sexes  upon  non-sectarian  principles.  The 
meeting  was  then  addressed  by  Mr.  Samuell,  ^Ir. 
Murphy,  Mr.  Haylock,  Mr.  O.  Williams,  the  Rev.  Pro- 
fessor Griffiths,  Mr,  M'llveen,  Mr.  Dickson,  and  Mr. 
Shimmin.  After  passing  the  usual  votes  of  thanks,  tlie 
meeting  seixirated. 

LocKwooD. — The  first  Annual  Soiree  of  the  Me- 
chanics Institution,  was  recently  held.  The  follow- 
ing were  among  the  gentlemen  present: — The  Rev. 
T.  B.  Bensted,  Rev.  J.  Haigh,  (St.  Pauls) ;  Rev.  J. 
Hughes,  of  Meltham  ;  Rev.  J.  Barker,  Baptist  minister, 
Lockwood ;  Rev.  J.  P.  Chown, Bradford;  Wm.  Crowther, 
Esq.,  Gomei-sall ;  J.  C.  Fenton,  Esq.,  Wm.  Barker,  Esq., 
T.  C.  Wrigley,  Esq.,  John  Shaw,  Esq.,  James  Whitley, 
Esq.  Messrs.  W.  Cixwland,  Josiah  Berrv,  W.  Wilson, 
James  Shaw,  Thomas  Haigh,  Edgar  tWon,  Charles 
Crodand.  Joseph  Wrigley,  jun.,  Patrick  Martin,  W. 
Taylor,  W.  Kaye,  James  Crosland,  James  Brierley,  &c. 
Bentley  Shaw,  Esq.,  the  president  of  the  Institution 
occupied  the  chair.  The  Secretary  read  the  report, 
which  stated,  that  the  Lockwood  Mechanics'  Institution 
was  established  in  March,  1844,  by  a  few  working  men, 
who  felt  the  necessity  of  self-improvement.  But  it  was 
not  until  the  year  1855,  that  the  committee,  with  the 
assistance  of  a  few  gentlemen  of  the  neighbourhood, 
determined  to  take  the  steps  which  have  pUced  the  in- 
stitution in  its  present  position.  Since  the  removal  to 
the  new  premises  the  number  of  members  has  more  than 
doubled ;  and  the  accommodation  is  now  such  that  200 
students  can  be  seated  comfortably.  The  committee, 
aware  thatjthe  prosperity  of  the  Institution  depends  chiefly 
upon  the  cnaracter  of  the  classes  and  the  nature  of  the  class 
instruction,  have  paid  much  attention  to  this  imi)ortant 
subject.  There  are  six  class-rooms,  five  of  them  occupied 
on  Monday  evenings,  five  on  Wednesday,  and  four  on 
Friday,  besides  two  on  Saturday ;  making  a  total  of  16 
classes  'per  week.  The  subjects  actually  taught  are 
reading,  writing,  arithmetic,  algebra,  mensuration, 
history,  geography,  grammar,  music,  free-hand  and 
ornamental  drawing.  The  first  and  most  impoHanl 
classes  are  the  adult.  These  tLte  attended  by  young  men 
of  from  18  to  35  years  of  age,  who  work  with  much 
steadiness  and  determination.  The  junior  classes,  too, 
are  well  attended,  and  generally  speaking,  in  a  satisfac- 
tory state.  Number  of  members  for  December,  1856— 
Annual  members.  17  ;  weekly,  164;  quarterlv,  10 ;  pre- 
sentees, 10;  honorarj',  11;  total  males,  212'  Females 
—Weekly,  42 ;  presentees,  8 ;  total  females,  45 ;  total 


niales  and  females,  267.  The  number  of  female  mem- 
bers at  present  is  50.  The  average  attendance  per  night 
for  the  last  month — ^three  nights  a-week — is,  males  *J1, 
besides  50  at  the  singing  classes.  The  average  atten- 
dance per  night  of  femiQes — two  nights  a  we^ — ^is  41. 
The  gross  attendances  for  five  weeks  ending  November 
29th,  is  2,043.  There  are  five  paid  teachers  in  thelnsti- 
tution,  and  an  efi!cient  staff  of  eight  volunteers.  The 
library  contains  425  vols.  The  issue  for  the  past  jrear  is 
'  2,903.  The  meeting  was  then  addressed  by  the  l*resident, 
by  the  Rev.  Joseph  Hughes,  the  Rev.  J.  Barker,  W.  Crow- 
ther,  Esq.,  the  Rev.  T.  B.  Bensted,  the  Rev.  E.  Boden,  T. 
P.  Crosland,  Esq.,  the  Rev.  T.  P.  Chown,  J.  C.  Fenton, 
Esq.,  Joseph  Wrigley,  Esq.,  and  W.  C.  Kaye. 

Salfobd.  —  The  adjourned  examination  of  the 
pupils  of  the  boys*  day-school  in  connection  with  the 
Mechanics'  Institution,  was  recently  held.  The  sub- 
ject of  the  examination  was,  **  The  Chemistry  of 
the  Air  and  the  Physiology  of  Respiration."  Mr. 
Da^id  Chadwick  was  elected  to  the  chair,  in  the  absence 
of  Mr.  Alderman  Agnew,  who  was  unable  to  attend. 
Mr.  Angell,  the  teacher,  in  a  few  prefatory  remarks,  de- 
fined the  objects  of  education  to  be : — To  teach  hov  io 
think — to  develop  the  power  to  think — ^to  discipline  the 
mind  into  the  practice  of  right-thinking — and  to  com- 
municate generally  useful  knowledge.  The  children 
proved,  in  reply  to  the  questions  and  exjieriments  of  the 
tsacher,  the  existence,  properties,  and  com\X)6ition  of 
the  atmosphere,  and  the  nature  of  combustion  and 
chemical  combination.  In  physiology,  they  explained 
the  structure  and  functions  of  the  chest  and  the  oigana 
contained  in  it — the  nature  and  uses  of  the  blood,  and 
the  changes  produced  in  it  by  respiration,  Mr.  Plant 
proposed,  and  Mr.  A.  Somers  seconded,  a  vote  of  thanks 
to  Mr.  Angell,  which  was  carried.  Mr.  Angell,  in  ac- 
knowledging it,  took  the  opportunity  of  alluding  to  the 
objection  sometimes  raised,  that  the  teaching  of  the  na- 
tural sciences  must  retard  the  progress  of  the  pupils  in 
grammar,  arithmetic,  &c.,  and  stated  that  it  produced 
exactly  the  opposite  result. — The  meeting  terminated  at 
ten  o'clock.  During  the  evening  several  aira  were  played 
on  the  pianoforte,  by  Miss  Lawton. 

SiDMouTH. — An  interesting  and  graphic  lecture  was 
delivered  at  the  Institution  on  Tuesday,  Feb.  3,  by  Charles 
G.  iloyd,  Esq.,  on  the  subject  of  "Dr.  Johnson."  The 
lecturer  commenced  by  stating  that  it  was  not  Johnson 
the  philosopher — Johnson  the  essayist — Johnson  the 
lexicographer — Johnson  the  LL.D.  of  two  Universities 
— Johnson  the  poet— or  Johnson  the  poet's  biographer— 
but  Johnson  the  man,  that  he  proposed  to  described  to 
them.  And  after  briefiy  touching  upon  his  tine  great- 
ness, (despite  many  external  drawbacks,)  in  thischaracteiv 
he  proceeded  to  illustrate  both,  by  the  leading  features  of 
his  life.  The  lecturer  made  some  amusing  remarks  wi 
the  shifts  and  hardships  of  men  of  letters  of  the  iwnod, 
and  then  passed  on  to  describe  the  dawning  of  brighter 
days ;  the  publication  of  his  famous  dictionary,  {^^ 
some  very  cnaracteristic  definitions  contained  therein,! ; 
the  celebrated  letter  to  Lord  Chesterfield ;  the  pleaant 
stoiy  of  his  ^icnsion  from  the  king ;  and  his  first  ac- 
quaintance with  his  inseparable  com|)anion,  James  Bos^ 
well,  best  of  biographers,  vainest  and  (illiest  of  m^J^  • 
After  a  tribute  to  that  immortal  club  over  which  Johnson 
presided,  and  its  mighty  spirits,  Burke,  Gold>mith,  Ow- 
bon,  Garrick,  Reynolds,  Beauclerc,  and  others,  Mr.  Floyd 
proceeded  to  illustrate  the  true  grandeur  of  the  bj*" 
above  all  the  details  of  littleness  that  disfi|jured  bun. 
After  a  series  of  anecdotes,  illustrative  of  |K)ints  in  w» 
character,  and  a  final  tribute  to  his  real  greatness,  Mr- 
Floyd  concluded  his  interesting  lecture. 

W^ELciirooL.— The  Committee  of  the  Reading  So- 
ciety, in  presenting  their  report,  call  attention  to  import- 
ant changes  that  liave  been  effected  during  the  past  year. 
The  house  originally  occupied  by  the  Society  ivus  at- 
tended with  many  inconveniences,  and  it  wasdcterroined 
to  remove  to  commodious  premises  in  a  central  ritnatioHi 
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and  to  engage  the  services  of  a  paid  librarian,  who  should 
be  regolarly  in  attendance  from  7  to  10  every  evening. 
The  expenses  of  removal,  and  the  great  additions  made 
to  the  library  during  the  past  year,  have  occasion^  a 
larger  outlay  of  money  than  under  ordinary  circumstances 
might  have  been  considered  prudent;  but  thelpresent 
arrangements  must  so  tend  to  the  comfort  and  convenience 
of  persons  frequenting  the  rooms,  that  the  Committee 
rel^  upon  a  continued  increase  in  the  number  of  sub- 
Bcnbore  to  maintain  the  Institution  in  its  present  state  of 
efficiency,  and  to  justify  thepurchase  of  more  new  books 
at  no  very  distant  period.  The  library  now  numbers  up- 
wards of  a  thousand  volumes,  and  the  rooms  are  supplied 
with  three  daily  and  six  weekly  newspapers,  together 
with  mott  of  the  popular  reviews  and  serials.  The  at- 
tendance, especially  m  the  evening,  and  the  books  taken 
out,  amounting  to  sisi  in  the  past  year,  are  sufficient  proofs 
that  the  Institution  is  appreciated  by  many  in  this  town, 
and  it  is  hoped  that  they  will  use  their  influence  to  in- 
duce a  still  larger  number  to  share  in  its  advantages.  In 
conclusion,  the  Committee  desire  to  acknowledge  the 
valuable  services  of  their  Honorary  Secretary,  and  to 
convey  to  him  their  hearty  thanl^.  The  Committee 
have  to  acknowledge  the  receipt  of  £12  28.  6d.  from  the 
committee  of  Colonel  the  Rt.  Hon.  P.  E.  Herbert's  recep- 
tion fund  for  the  purchase  of  books. 

WiBKSwoBTH. — The  report  of  the  committee  of  the 
Hechanics*  Institution,  presented  to  the  General  Meeting 
of  the  members,  Mr.  Cantrell,  President  of  the  lusti- 
tution  in  the  chair,  shows  that  the  past  year  has  been  one 
of  great  prosperity,  a  large  increase  of  members  having 
laken  place.  The  most  pleasing  feature  of  the  past 
year  was  the  festival,  which  will  be  remembered 
m  Wirksworth  and  the  neighbourhood  for  many  years  to 
oome.  One  of  the  chief  duties  of  the  committee  lias  been 
the  formation  of  classes  for  the  instruction  of  the  younger 
members,  and  they  have  secured  the  services  of  Mr.  Henry 
Marsden,  to  superintend  the  classes,  which  are  now 
established.  A  number  of  books  and  maps  have  been 
jporchaaed  through  the  Committee  of  Council  on  Educa- 
tion, who  have  arranged  for  supplying  the  books  and 
papers  published  by  them,  or  their  authority,  to  the  In- 
Btitntions  in  Union  with  the  Society  of  Arts.  The 
committee  urge  the  members  to  qualify  themselves  by 
earnest  study  to  become  competitors  at  the  Society  of 
Arts  Examinations,  that  their  success  may  honour  the 
Institution  to  which  they  belong.  The  total  number  of 
members  is  136.  The  number  of  books  lent  during  the 
year  is  979.  The  following  gentlemen  are  the  officers 
for  1857 :— PwMfent— W.  Cantrell,  Esq. ;  Vice-President 
— W.  Webb,  Esq.,  M.D. ;  Trutteee-^T,  Poyser,  Esq.,  J. 
Wheatcroft,  Esq.,  W.  Weight,  Esq.,  and  Mr.  Peal; 
Treaeurer — ^Mr.  B.  Street;  JJonorary  Secretary — Mr,  G. 
Marsden ;  Librarian — Mr.  J.  W.  Hall ;  Amitore — Mr. 
Fryer,  Mr.  Peal,  Mr.  J.  Hall ;  Cbnmt&e^—Messrs.  W. 
Wright,  T.  Newton,  Jun.,  Fryer,  Surtees,  Peal,W.  Hall, 
Savage,  Carrington. 


PARLIAMENTARY  REPORTS. 

SESSIONAL   FBINTED    PAPERS. 

Par.  No. 

DeUvered  on  Oe^TBtk  Febmofyj  1867. 
35  (1).  Bank  of  England— Supplementaiy  Return. 
03.  Dachj  of  Lancaater— Aooonnt. 
69.  Barracks,  Ac — Retarn. 
64.  Conunlttee  of  8«lee(ioii— 1ft  Report. 
Agrlcnltiural  Prodnce  in  Ireland— Return. 

Ddivered  on  the  Vltk  <it February ^  1867. 

62.  Baaka  of  Iirae,  Ac— Retorai. 

67.  Extra-parochial  Plaoea— Copy  of  CkMrreapoadence. 
19.  Bllla— Pettjr  Seoionf  (Ireland). 

20. Turnpike  Tnute  AboUtion  (Ireland). 

28, Carliile  Caaoaries. 

neUoered  on  iko  2SM  PAmarp  and  2nd  Mttrch,  1857. 
48.  Flogdag  (NaTj)— Retom. 

63.  Peraa  (Bxpeniei  of  ExpedttionV-Correspoadence. 

19  (3).  Harbour,  Ae.,  Bllli  (3,  Weaver  NaTisation)— Report  of  the 
Board  of  Trade. 


168.  Committee  of  Selection— 2nd  Report. 
30.  BilU-^ommiMioners  of  Sapplj  (Scotland). 
26. Grand  Juries  (Ireland). 

I  Ineloflure  Comminlon— 12th  Annual  Report. 

Copjholdi — 15th  Report  of  CommiMionen. 
Tithe  CommlMioa— Report. 


Sbssion  1856. 
436.  Orders  of  RemoTal— Return. 

DeUvered  on  the  Brd  March,  18R7. 
45.  Locid  Acta  (7  and  8,  Watohet  Harbour  and  Watchet  Harbour 
Tnut;  9,  Tilbni?,  Maldon,  and  Colchester  Railway:  10, 
Newry,  Warrenpoint,  and  Rostreror  Railvaj  ;  11,  Midland 
Great  Western  Railwaj  of  Ireland— Sligo  £xtensi<m;  13, 
North  Lerel  DraLnago ;  13,  Sunken  Vess^  Recorery  Com- 
panj) — Admiralty  Reports. 

MEETINGS  FOR  THE  ENSUING  WEEK. 
MON.   London  Inst,  7.    Rer.  H.  Christmaa,  "  On  the  History  and 
Antiquitiea  of  Heraldry;  and  on  some  other  branches  of 
British  ArchSBologj." 

Architects,  8.  Mr.  A.  Aahpitel,  **  On  the  diiftrent  the(»1es 
respecting  the  Forum  at  Rome,  particularly  those  of  our 
late  Member,  the  Commendatoro  Canina.** 

Geographical,  8|.  I.  Dr.  James  Campbell,  **  Remarks  on 
the  Geography  and  Hydrography  of  South-west  Africa.** 
II.  "  Notes  on  the  Outlet  of  the  Great  Zambed,"  from  the 
Journal  of  the  late  Capt.  Hyde  Parker,  R.N.  III.  Mr. 
Consul  Abbott,  "Journey  in  Persia  firom  Shlraa  to  Darab^ 
and  thence  westward  to  Hazeran." 
Tubs.  Royal  Inst.,  3.  Prof.  Huxley,  **0n  Physiolf^— Locomotion.** 

SyrcEgyptian,  7}.  Mr.  Samuel  Sharpe,  **  Oa  the  IdentUI- 
cation  of  the  Egyptian  and  Persian  Kings'  names  men- 
tioned in  the  Bible,  with  those  in  the  Hieroglyphic*  and 
Greek  Historians." 

Civil  Engineers,  8.  Mr.  R.  Armstrongt  "Oa  High-speed 
Steam  Narigation,  and  on  the  Relanre  Efficiency  of  the 
Screw  Propeller  and  Paddle  Wheels." 

Med.  and  Chirurg.,  8|. 

Zoological,  9. 
Wbd.  Literary  Fund,  2.    Annlrersary. 

London  Inst.,  3.  Mr.  E.  W.  Brayley,  **  On  Mineralogy  and 
Crystallography.'* 

Society  of  Arts,  8.  Major  H.  B.  Sears,  **  On  applianoes  far 
ftcilitatlng  Submarine  Engineering  and  Exploration." 
Part  II.  Submarine  Exploration. 

Geological,  8.  I.  Dr.  H.  fUconer,  "pn  the  Spedea  of 
Mastodon  and  Elephant  occurring  in  the  ftwsil  state  in 
England."  II  Mr.  Bollaert,  "  On  the  occurrence  (tf  some 
Mastodon  Bones  in  Chill.*' 

Graphic,  8. 

Ethnological,  8|. 

ArcluBological  Association,  8i. 
'  Tbuw.  Royal  Inst.,  3.    Prof.  Tyndall,  "  On  Sound.** 

Royal  Society  Club,  6. 

London  Inst.,  7.  Rer.  C.  Boutell,  **.On  the  Church  of  the 
Holy  Sepulchre." 

Antiquarlea,  8. 

Royu,  8|. 
Fu.    Astronomical,  8. 

Royal  Inat..  8| .    Prof.  Phillips,  **  Geological  Sketches  tonnd 
the  Malrdm  HUls." 
Sat.    London  Institution,  3.     Mr.  T.  A.  Malone,  **  On  Experi- 
mental Phyrica,  chiefly  in  Relation  to  Chemiatiy.'* 

Royal  Institution,  3.  Prof.  Phillips,  **  On  the  Limit!  Of 
Variation  in  the  State  of  the  Glob<>— Climate." 

Medical,  8. 


PATENT  LAW  AMENDMENT  ACT. 

APPLIOATIOITB  POR  PATBVT8  AlTD  PBOTSCTIOlf  ALLOWED. 

\Fr<m  Gazette,  February  27th,  1857.] 
Dated  26fA  December,  1866. 
3064.  Aimand  Jean  Baptiste  Louis  dc  Maroescheau,  Faria— Improve- 
ments in  the  modes  of  communicating  or  tranamitting  mo- 
tion to  propelling  apparatus,  englnea,  or  machinexy. 
Dated  20th  January,  1867. 
160.  FVederiok  Walton,  Haughton  Dale  MlUa,  Manchester—An  tan- 
prored  plastic  composition,  and  in  the  application  of  maohineiy 
Ibr  manuihcturing  the  same. 

Dated  Uth  Februaty,  1857. 
397.  John  Talbot  Pitman,  67,  Graccchurch-atreet— ImproTementa 
In  the  mode  of  making  metallic  hames  for  horses.  (A  ocm- 
munioation.) 
388.  John  Talbot  Pitman,  67,  Gracechurch-street— An  improved 
system  of  working  metallic  ores  and  their  products,  both 
metallic  and  mineral. '  (A  communication.) 

400.  William  Todd  and  Jacob  Todd,  Heywood,  Lancashire— Certain 

improrements  in  power  looms  fdr  weaiing. 

401.  William  George  Armstrong,  Newcastle- upon-Tyne— Improve- 

ments in  ordnance. 

402.  Richard  Dngdale  Kay,  Aoorington— An  improved  method  of 

using  or  applying  a  certain  colouring  matter,  either  singly  or 
in  oomblnation  with  other  colouring  matters,  to  woven  or 
felted  flkbrics,  yams,  or  threads,  either  in  the  white  or  dyed 
state.    (A  communication.) 

403.  John  Poole.  3,  Riley-street,  Chelsea— Improvements  in  nftty 

or  other  valves,  and  in  mechanical  appUanoM  thereto. 
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400. 


407. 

408. 
410. 
411. 
413. 
414. 

415. 
416. 

418. 
419. 


431. 


Jcbn  Macintosh,  Eniton-sqvare — Improrrementa  !n  tlie  maan- 
ftctare  and  discharge  of  projectiles. 

James  Saul  Hendy,  Essex-etreet,  Stnund — ^ImproremeBti  in 
chinmej  tops  or  cowls. 

George  Chappellpotts,  New  OzlSard-street— ImprorenieBta  in 
cleansinff  rtiilrt 

Dated  13tt  Febmatj,  1857. 

Joshua  Horton,  Jan.,  Brierlej-liill,  Staffordshire — New  or  im- 
prored  machinery  fbr  regulating  the  gener»ti<m  and  pressore 
of  steam  in  steam  boilers,  and  for  preventing  the  explosion 
of  steam  boilers. 

John  Langfbrd  and  Joseph  Wilder,  Birmingham— A  new  or 
improTed  signal  and  alarom. 

Peter  Hubert  Desrtgnes,  Lewisham — Improrements  In  ma- 
chinery for  preparing  flax,  hemp,  and  other  fibrous  materials. 

David  BsJcer,  Gisbro*  Alum  Works,  Yorkshire— ImproTements 
in  the  manniiscture  of  compounds  of  aluminaand  of  magnesia. 

William  WUkins,  Camberwall— ImproreDienti  In  flnsh&g  ap- 
paratus. 

Isaac  Blackburn,  Islington,  and  Bobert  Blackburn,  Edinburgh 
— Improrements  in  engines  or  implements  to  be  employed  In 
agriculture,  applicable  also  to  the  transporting  of  heavy  bodies 
to  the  traction  of  carriages,  and  to  the  conveyance  of  pas- 
sengers. 

Edward  Maynard,  Brooklyn,  Kings,  New  York— An  improve, 
ment  in  calks  for  the  shoes  of  animals. 

WUliam  Edward  Newton,  64,  Chancexy-Iane— Improved  ma- 
chinery for  turning  articles  of  irregular  forms  in  the  direction 
of  their  length.    (A  conomunication. ) 

Ellas  Bowoock,  Manchester— Certain  improvements  in  the 
maauikctaro  of  cords  to  be  used  in  skirts  and  petticoats. 

George  Gimson,StaIej.bridge — Certain  improvements  In  steam 
engines. 

Thomas  Wlngate,  Glasgow— Improrements  In  screw  propellers 
and  in  adjusting  the  same. 

Dated  I3tk  Februarp^  1857. 

CharleaWye  Williams,  Liverpool— Improvements  in  increasing 
the  draught  and  promoting  the  combustion  of  the  ftiel  In 
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aae. 

427. 
438. 

439. 

:4ao. 

431. 

433. 
434. 

435. 
436. 

437. 
438. 


William  Harry  Harrison,  Ty  Mawr,  Ponty  Pridd,  Glamorgan- 
shire— Certain  improvements  in  the  machinery  or  apparatus 
as  at  present  employed  for  raising  water  from  mines. 

William  Richardson,  6,  Ranelagh. grove,  PImlioo— Improve- 
ments in  the  use  of  iron  or  any  other  metal  by  itself,  or  in 
combination  with  other  materials  for  structural  purposes, 

Frederic  Henry  Sykes,  Cork-street,  PiceadiUy— An  improved 
apparatus  for  suppMng  or  feeding  boilers  with  water,  appli- 
cable  to  raising  and  forcing  liquids  for  other  purposes. 

D.  A.  I4anb,  Berwick-upon-Tweed — Improvements  in  water- 
closets,  and  in  apparatus  connected  therewith. 

William  Stettinius  Clark,  High  Holbom— Improvements  In 
machines  for  grating  substances.    (A  eammnnlcation.) 

Walter  flandell  Mappin,  Bh-mingham— A  new  or  improved 
method  of  constructing  doors  and  windows,  for  theprevention 
of  buiiglaxy,  which  method  of  construction  is  also  applicable 
to  other  articles  where  stmgth  is  required. 

Koel  Clavton  Smith,  Churton-«treet,  Plmlico— Improvements 
In  the  disc  engine. 

Marmaduke  William  Hallett,  St.  George's-road,  Ecdeston- 
•quare — Improvements  inapparatns  for  securing  window  and 
other  openings  in  buildings. 

John  Lawion  and  Stephen  Cotton,  Leeds— Improvements  in 
machinery  for  roving,  spinning,  or  twisting  flax,  cotton,  wool, 
and  other  fibrous  substances. 

Bichard  Houchin,Junr.,  Bridport-p]aoe,KewNorth.road,Hox- 
ton— Improvements  in  alarums. 

Titus  Robottom,  Atherstone,  Warwick — Improvements  in  lo- 
comotive engines  chiefly  adapted  for  the  purposes  of  common 
road  or  street  traction,  and  the  working  at  agricultural  im- 
pleuents. 

James  Cocker,  Liverpool— Improvements  in,  and  apparatus  for, 
the  mannfkctnre  of  wire,  part  of  which  improvements  is 
applicable  to  the  annealing  of  other  metallic  articles. 

John  Williams,  Port  Madoc,  Carnarvon,  N.W.— Improvements 
in  apparatus  for  lowering  and  stopping  anchor  chains  on 
hoard  ships,  and  for  other  similar  purposes. 
Dated  Utk  Febrmaty,  1657. 

Andrew  Barclay  Walker,  Liverpool — An  Improved  apparatus 
for  heatinr  fluids. 

Hamilton  Henry  Fulton,  and  Thomas  Bodlcy  Etty,  8,  Great 
Queen,  street,  Westminster— Improvements  In  the  generation 
ioA  application  of  steam  power  for  propelling,  hauling, 
driving,  or  conveying,  particularly  applicable  to  Ikzming  pur- 


439.  Alexander  Forrest,  Birmia|iliam — Improvements  la  the  esa 

stmction  and  oraameatadMH  of  belt  or  bead  fcstealngs,  lad 
other  dress  Atsteningi. 

440.  John  Cruikshank,  Princes-ead,  Tipton,  StaAndshire— An  im- 

provement or  improvements  in  rolUag  iron  aad  steel  wire. 

441.  Joseph  Firth,  Flush  Mills,  Heckmoadwike,  Yorkshire,  sal 

Joseph  Crabtree,  MilLbridge — ImproveaMBts  in  power  hNau 
for  weaving  foxKur  goods. 
443.  Archibald  Smith,  Princes-street — ^Improvements  In  machlBery 
for  the  manuflucture  of  wire  rope  and  other  regies. 

443.  James  Taylor,  (Jpper-street,  Islington— linproveBeats  in  ihi 

preparation  or  manufocture  of  manures. 

444.  Charles  Robert  Moate,  65,  OM  Broad-street— ImproveaMBti 

in  the  permanent  wav  of  railways. 

446.  William  Cooke,  Comhill— ImprovemflBta in appaiatns forna- 

tilating. 

Dated  I6tk  Feftrwnw,  1867. 

447.  William  Robinson  Jackson,  Baltimore,  U.S.— An  Improved 

railway  break. 
449.  John  Crawly,  Wood-street,  Chaapside— UBprovwneati  ia«ir 

larsand  wristbands. 
451.  William  Edward  Wiley,  34,  Great  Hamptoa-etreet,  Biimlnr 

ham— Improvements  In  the  manufoctare  of  metal  pens  aM 

penholders. 
486.  William  Clark,  53,  Chaacery-lane— Improivem«ntt  in  tfaemir 

nuiketure  of  railway  chairs.    (A  commnnlcatioa.) 
Dated  11  tk  FebmarVj  1857. 
467.  Henry  Greaa,  Liverpool— Aa  improved  atove  to  be  hcittd  liy 

gas. 
469.  John  Goodman,  29a,  Pall-mall— Improvcawnts  ia  appeatiH 

for  holding  together  letters,  music,  and  other  loose  sheeti. 

(A  communication.) 
461.  John  Bennett,  Birmingham— A  neworimprovadJointtefisUag 

rods,  the  rods  or  hsndles  of  paiasoia,  andfor  other  rods. 
463.  EmUe  Alcan,  Fore-street — Improveaoenta  in  machineiy  flor 

twisting,  doubling,  and  spinning  cotton,  silk,  and  other  fibrov 

materials.    (A  ooomiaiueation.) 
446.  Jean  Baptiste  Pascal,  Lyons— Aa  improved  eng^  with  ntuj 

piston  applicable  to  various  purposes. 
467.  Frederick  Burnett  Houghton,  Upper  Glonceiter-plaoe,  Dorset- 
square — Improvements  In  the  preparatkm  of  asaterlilii  wd 

In  the  maaulkctare  of  paper. 
469.  William  Young,  Queen-ftreet— Improvements  in  fire-plMM  or 

stoves. 
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FRIDAY,  MARCH  13,  1857. 


HONORARY  LOCAL  SECRETARIES. 

The  following  gentlemen  have  been  appointed 
honorary  local  secretaries  :— 

T.  Cooke  Ainsworfch,  Esq.,  Blackburn. 
Rev.  Dr.  Hame,  Liverpool. 


FOURTEENTH    ORDINARY    MEETING. 
Wednesday,  March  11,  1857. 

No  meeting  of  the  Society  was  held  this 
evening,  in  consequence  of  the  sudden  and  severe 
illness  of  Major  H.  B.  Sears,  whose  paper  "  On 
Appliances  for  Facilitating  Submarine  Engineer- 
ing and  ^  Exploration,"  Part  II.,  •'  Submarine 
Exploration,"  had  been  announced  to  be  read. 

Major  Sears  was  called  suddenly  to  Paris  on 
Friday  evening,^  on  urgent  business,  and  it  is 
feared  that  his  illness  was  aggravated  by  his 
hurried  journey  back,  in  order  to  fulfil  his  en- 
gagement with  the  Society. 


DEPUTATION  TO  LORD  PALMERSTON. 

A  deputation  from  the  Society  of  Arts  had  an 
interview  with  Lord  Palmerston  on  Wednesday, 
at  Cambridge  House,  to  present  the  subjoined 
Memorial  in  reference  to  the  Society's  Examina- 
tions. The  deputation  consisted  of  the  following 
gentlemen : —  ' 

Col.  Sykes,  F.R.S.,  Chairman  of  (lie  Council. 

The  Rev.  Dr.  Booth,  F.R.S.,  Treasurer. 

The  Right  Honourable  the  Lord  Mayor. 

William  Brown,  M.P. 

Frederick  North,  M.P. 

Benjamin  Oliveira,  M.P.,  F.R.S. 

Francis  Bennoch. 

C.  Wentworth  Dilke,  Vice-President 

Rev.  William  Elliott. 

Joseph  Glynn,  F.R.S. 

Peter  Graham. 

T.  Twining,  jun.,  Vice-PrendenL 

G.  Fergusson  Wilson,  F.R.8. 

Thomas  Winkworth. 

P.  Lo  Neve  Foster,  Secretary, 

Charles  Critchett,  Assistant-Secretarif, 

TO  TIIJE  RIOIIT  HONOURABLE  LORD  VIS- 
COUNT PALMERSTON,  FIRST  LORD  COM- 
MISSIONER of  BtT  MAJESTY'S  TREASURY, 

The  RKiVEcrrvL  Memorial  of  the  Council  of  the 

SOCIEI'Y   FOR  THE   ENCOURAGEMENT   OF  ArTS, 

Manufactures,  and  Comvebce. 

The  Council  of  the  Society  of  Arts  have  learned  that 
a  memorial  has  heen  presented  to  your  Lordship  hy  the 
President  and  Coimcil  of  the  Royal  Society,  embod3ring 
several  suggestions  as  to  the  most  effecttud  means  to 


promote  the  study  of  science,  and  to  advance  the  general 
intelligence  of  the  people. 

Among  the  recommendations  contained  in  this  me- 
morial, will  be  found  the  following : — 

1.  The  establishment  of  classes  in  Metropolitan  and 
Provincial  Schools,  in  which  the  elements  of  science  may 
be  taught  on  a  systematic  plan,  and  that  such  classes  bo 
promoted  by  government  grants  in  aid  of  local  funds. 

2.  The  establishment  of  Provincial  Lectures,  in  aid  of 
the  above  classes. 

3.  The  cstablisliment  of  Examinations. 

4.  The  formation  of  Provincial  Muscmns. 

6.  The  distribution  and  circulation  of  duplicate  speci- 
mens from  the  British  Museum  and  other  similar  Insti- 
tutions. 

6.  Th&  formation  of  Public  Libraries. 

7.  The  more  extensive  distribution  of  National  Publi- 
cations, bearing  upon  the  cultivation  and  advancement  of 
science. 

8.  The  augmentation  of  the  Parliamentary  grant  for 
the  reward  of  useful  discoveries  iu  SScienco  and  attain- 
ments in  Literature  and  the  Arts,  so  as  to  admit  of  good 
Service  Pensions  to  men  of  eminent  scientific  merit. 

9.  The  augmentation  of  the  annual  grant  of  £1 ,000 
to  the  Royal  Society,  whenever  special  reasons  may  bo 
assigned  for  this  increase.  t 

10.  The  forrasd  recognition  of  the  President  and 
Comicil  of  the  Royal  Society  as  a  body  authorised  to  ad- 
vise the  government  inter  alia,  on  the  measures  necessary 
to  be  adopted  for  the  more  general  diffusion  of  a  know- 
ledge of  physical  science  among  tlie  nation  at  largo. 

11.  The  alternative  proposed  of  substituting  a  Govern- 
ment Board  for  the  President  and  Council  of  the  Royal 
Society. 

12.  And  lastly,  that  such  of  the  above  recommenda- 
tions as  involve  an  expenditure  of  public  money,  miglit 
eventually  be  carrietl  out  by  appropriating  a  certain 
portion  of  the  fees  received  from  Patents ;  and  the  me- 
morial concludes  with  the  expression  of  the  opinion  of 
the  President  and  Council  of  the  Royal  Society,  that  no 
application  of  these  fees  could  l>e  desired  more  appropri- 
ate than  the  devotion  of  a  portion  of  them  to  the  en- 
couragement of  abstract  science,  to  whicli  practical  art 
is  under  so  many  and  such  important  obligations. 

The  foregoing  recommendations  of  a  body  of  such 
high  scientific  eminence  and  liistorical  celebrity  as  the 
Royal  Society  of  London,  formally  submitted  to  your 
Lordship,  receive,  with  but  one  or  two  exceptions,  the 
concurrence  of  the  Society  of  Arts.  Those  measures  for 
the  improvement  of  national  instruction  and  the  advance- 
ment of  science  which  the  Royal  Society  now  presses  on 
the  notice  of  her  Majesty's  government,  with  the  full 
weight  of  its  high  authority,  the  Society  of  Arts  has 
for  some  time  past  been  engaged  in  submitting  to  the 
practical  tests  of  a  varied  exi)erience.  Four  years  ago 
(Jan.  19,  1853)^  a  Committee  of  this  Society  was  ap- 
pointed by  the  Council  •*  to  inquire  and  rei>ort  how  far 
and  iu  what  manner  the  Society  of  Arts  may  aid  in 
the  promotion  of  such  an  education  of  the  people  as 
shall  lead  to  a  more  general  and  systematic  cultivation 
of  the  arts,  manufactures,  and  commerce — the  chartered 
objects  of  the  Society." 

This  Committee,  in  its  report  on  Industrial  Insti-uc- 
tion  (presented  April  26,  1853),  strongly  urgetl  on  the 
attention  of  the  Council  the  value  ot  class  teaching, 
and  the  importance  of  its  correlative,  periodical  exami- 
nation. 

"  We  have  received,"  say  the  Committee,  "  a  very 
large  amowit  of  decisive  testimony  in  favour  of  some 
system  of  examination  for  provincial  scliools  in  connec- 
tion with  a  central  body,  which  should  l)c  empowered 
to  crant  certificates  of  proficiency.  On  this  subject  the 
evidence  is  unanimous  and  decisive.  Several  of  our 
correspondents,  whose  opinions  are  entitled  to  the  gravest 
consideration,  attach  the  utmost  importance  to  a  prac* 
tical  testing  of  results  by  means  of  examination.    3ome 
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would  go  BO  far  as  to  say,  that  without  some  conserva- 
tive provision  of  this  kind,  no  organisation,  however 
perfect  it  may  be  at  first,  can  long  be  secured  from 
inefficiency  and  decay.  Amongst  others,  we  would 
direct  attention  to  the  important  testimony  of  Baron 
Liebig,  given  at  page  46  of  this  Report."'* 

To  carry  into  effect  the  recommendations  of  this  Com- 
mittee, the  Society  of  Arts  did  not  wait  until  funds 
should  be  placed  at  its  disposal,  but,  drawing  from  its 
own  limited  resources,  had  already  undertaken  to  submit 
to  trial  measures  nearly  identical  with  those  which  the 
Boyal  Society  has  now  deliberately  pronounced  to  be  the 
most  judicious  that  could  be  adopted.  The  Society  of 
Arts  IS  now  engaged  in  promoting  nearly  all  the  objects 
commended  to  the  attention  of  the  Government  in  the 
Memorial  of  the  President  and  Council  of  the  Boyal 
Society. 

The  Society  of  Arts  has  associated  with  it  no  fewer 
than  400  of  the  Mechanics'  Institutions  of  the  United 
Kingdom,  and  with  all  it  carries  on  a  mutually  bene- 
ficial correspondence.  In  these  associated  institutions, 
which  will  probably  become  the  provincial  schools  of 
science,  it  has  laboured  to  establish  class  teaching  and 
systematic  instruction;  and  the  Council  have  much 
satisfaction  in  stating  that  although  the  Society's 
scheme  of  examinations  is>  practically  before  the  public 
for  little  more  than  twelve  months,  a  marked  improve- 
ment has  already  taken  place  in  the  character  of  the 
class  instruction,  and  in  the  attendance  on  the  classes  at 
many  of  the  Institutions  in  Union,  while  in  others,  for 
the  first  time,  class  teaching  has  been  established  ex- 
pressly withreferenoeto  the  Societ]^  of  Arte  Examinations. 
Stimulated  by  the  hope  of  obtaining  distinction  at  these 
examinations,  younff  men  are  found  to  attend  the  classes 
with  remarkable  diligence  and  zeal.    This  system  of 

Ciriodical  examination  was  successfully  inau^rated 
st  June,  at  the  Society's  House  in  the  Adelphi,  when 
prizes  and  certificates  were  awarded  to  candidates,  some 
of  whom  have  since  obtained  official  appointments.  The 
Council  pro{XMe  to  have  the  examinations  conducted  on 
a  more  extensive  scale  this  year  in  London  and  Hud- 
dersfield.  Again,  this  year  a  special  prize  fund,  up- 
wards of  £500,  has  been  subscribed  by  the  promoters  of 
the  scheme,  and  this  independently  of  local  contribu- 
tions. Considerably  more  than  600  of  the  most  emi- 
nent manufacturing  and  commercial  firms,  and  great 
employers  of  labour,  whether  material  or  mental, 
throughout  the  country,  have  signed  a  formal  declara- 
tion of  confidence  in  the  examinations  and  certificates 
of  the  Society  of  Arts,  while  of  the  forty-five  exa- 
miners who  give  their  impaid  services,  and  who  consti- 
tute the  Society  of  Arts  Board  of  Examiners,  nineteen 
are  Fellows  of  the  Royal  Society.  The  examinations 
are  not  restricted  to  physical  science — they  Include  as 
well  mathematics,  physical  geography,  English  history, 
English  literature,  modem  languages,  and  drawuig. 
The  Society  of  Arts  so  far  as  the  funds  at  it4  disposal 
will  allow,  proposes  to  develop  its  scheme  of  examina- 
tions until,  taking  advantage  of  railway  facilities,  the 
local  centres  of  examination  shall  be  so  far  multiplied  as 
to  bring  t)ie  advantages  of  the  system  easily  wituin  the 
reach  of  all. 

With  regard  to  the  distribution  of  duplicates  from  the 
British  Museum  and  other  like  Institutions,  the  Society 
of  Arts  is  now  in  communication  with  all  the  Mechanics' 
Institutions  throughout  the  United  Kingdom,  with  a 
view  to  ascertain  their  opinions,  and  to  consult  their 
wishes  on  the  subject.  It  is  here  proper  to  state  tliat,  at 
the  present  time,  and  for  three  years  past,  the  Society  of 
xVrts  has  been  engaged  in  circulating  works  of  ai*t  among 
the  Institutions  associated  with  the  Society. 

As  to  the  establishment  of  provincial  lectures,  it  is  one 
of  those  educational  questions  with  which  the  Society  of 
Alts  has  had  to  deal  for  several  years  past ;  and  it  is  one 

*  Beport  on  Indastrial  Instmction,  p.  69. 


on  which  it  has  acquired  a  laige  amount  of  aocomulaied 
experience.  The  Society  has  afforded  aid  to  Institutions 
and  to  lecturers  alike,  by  publishing  copious  lists  of  Uc- 
turers,  and  by  giving  other  facilities.  The  Council  ire, 
however,  of  opinion  that  much  success  is  not  to  be  looked 
for  from  metropolitan  centralization  in  this  matter. 

As  regards  the  establishment  of  public  libraries,  iJie 
Coiucil  believe  that  Mr.  Ewart's  Act,  slightly  amended, 
so  as  to  give  power  of  appeal  to  a  poll,  and  its  provisicnu 
made  more  generally  known,  would  afford  aU  neoeseaiy 
«Dd  just  facilities  for  the  purpose. 

With  respect  to  the  suggestion  of  the  President  and 
Council  of  tne  Boyal  Society,  to  constitute  the  President 
and  Council  of  that  body  "  the  recognised  advisers  of  the 
Government  as  to  the  measures  to  be  adoirted  for  the 
general  diffusion  of  a  knowledge  of  physical  science 
among  the  nation  at  laige,"  and  the  proposal  not  only 
*' to  augment  occasionally  their  annual  parliamentaiy 
grant  of  £1,000,"  but  "  to  place  a  further  sum  at  their 
disposal  from  the  patent  fees,"  the  Council  would  obeenre, 
that  a  Committee  of  the  Society  of  Arts  (with  Sir  Joseph 
Paxton ,  its  chairman) .  investicated,  during  the  past  year, 
the  subject  of  the  surplus  received  from  patent  fees,  and 
came  to  t^e  oondusion  that  it  oup^ht  to  be  devoted  to  en- 
courage and  aid  the  progress  of  invention,  on  which  eo 
intimately  depends  the  advancement  of  the  arts,  manu- 
factures, and  commerce  of  the  country.  The  preciw 
mode  of  its  application  the  Committee  did  not  consider 
it  their  duty  to  point  out. 

Finally,  the  Council  of  the  Society  of  Art«,  beg,  with 
much  deference,  to  place  before  your  Lordship  and  her 
Majesty's  Qovemment  the  following  facts:  That  the 
Society,  incorporated  as  "  The  Society  for  the  Encourage- 
ment of  Arts,  Manufactures,  and  Commerce,"  has  been 
establicdied  for  more  than  a  century ;  that  it  has,  on  pub- 
lic objects  alone,  expended  upwards  of  £160,000  in  thai 
time;  ^at  it  has  been  the  originator  of  several  sodeiics 
of  great  and  acknowledged  usefulness  ;*  that  the  germ  of 
the  Great  Exhibition  was  developed  within  its  walls; 
that,  for  nearly  a  century  past,  it  has  occupied  its  own 
hired  house  in  the  Adelphi ;  that  it  has  never  been  ac- 
comodated with  anartments  provided  by  the  State;  that, 
during  the  whole  long  period  of  the  Society's  existence, 
it  has  neither  asked  nor  received  a  single  shilling  of  pub- 
lic money  for  any  j^urpose  whatever;  and  that  it  haa 
secured,  continues  to  retain,  and  will  labour  to  deserve, 
the  confidence  frankly  and  freely  reposed  in  it  by  the 
3Ieclianics'  Institutions,  as  also  by  the  commercial  and 
manufacturing  classes  of  the  country.  They  therefore 
respectfully  submit  to  your  Lordship,  that  the  Society 
of  Arts,  whether  tested  by  its  antecedent,  or  estimated 
by  its  pi-esent  labours,  is'  the  proper  body  in  whose 
hands  it  should  be  left  to  carry  out  tne  work  in  which  it 
is  now  actually  engaged,  embracing  those  measoret 
so  ably  indicated  by  the  Royal  Society,  for  the  pro- 
motion of  the  scientific  and  industrial  instruction  ot  the 
country ;  and  they  earnestly  pray,  should  it  be  in  the 
contemplation  of  her  Biajesty's  Government  to  make 
any  grant  in  aid  of  this  desirable  object-,  that  assist- 
ance may  be  afforded,  commensurate  with  local  con- 
tributions, to  the  classes  for  systematic  instruction  iu 
Mechanics'  Institutions,  but  so  as  not  in  any  way 
to  fetter  tlie  free  action,  or  to  compromise  the  inde- 
pendence of  those  bodies.  As  the  q>here  of  the  Society's 
operations  is  now  rapidly  expanding,  since  applications  to 
hold  periodical  examinations,  and  to  award  Certificates, 
have  already  been  received  from  York,  Birmingham, 
Huddersfield,  Leeds,  Nottingham,  Salisbuiy,  and  other 
provincial  centres,  they  further  pray  that  the  Society^ 
Arts  may  so  far  be  recognised  by  the  govemment,  and 
placed  in  such  a  position  as  wiu  enable  lis  Council  to 

•  That  many  of  the  Scientifie  and  litcmy  Institatioosofosr 
kingdom  in  various  sttb-dirisions  of  art  and  iciciiee,  have 
emanated  from  the  said  Society."-^ CAor^er  </  iHcorporatum 
of  (A«  Soeieig  ofArtt. 
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make  fiatisfactoiy  arrangements  to  develop  its  plan  for 
the  advancement  of  systematic  instruction,  by  the  help  of 
periodical  examination,  so  as  to  realise  the  expressed 
nope  of  a  large  majorityof  the  Institutions  of  the  king- 
dom, that  the  Society  of  Arts  shall  be  authorised  and 
empowered  to  carry  out,  for  their  benefit,  to  a  national 
success,  the  great  work  of  industrial  instruction  it  has 
deliberately  undertaken. 

W.  H.  SYKES,  Chairman. 

P.  LE  NEVE  FOSTER.  Seoretaiy. 


NEW  LIFE  BOAT.  , 


The  result  of  the  competition  for  a  prize  offered,  in  the 
year  1851,  by  his  Grace  the  Duke  of  Northumberland, 
for  the  best  model  of  a  life-boat,  was  a  boat  by  Mr. 
Beeching,  of  Great  Yarmouth,  which,  more  than  any 
of  the  280  competitors,  combined  the  essential  qualities 
of  a  life-boat.  The  Committee  of  the  National  Life-boat 
Institution  were,  however,  not  quite  satisfied  that 
further  efficiency  might  not  be  attained,  and  believing 
that  a  boat  of  a  safer  and  more  efiicient  character  might 
be  produced,  requested  Mr.  Peake,  Assistant-Master-Ship- 
wright in  H.M.  Dockyard  at  Woolwich,  who  had  been 
a  member  of  the  committee  appointed  by  the  Duke  oi 
Northumberland  to  decide  on  the  relative  merits  of  the 
models  and  drawings  competing  for  his  prize,  to  furnish 
a  design  for  a  life-boat,  which  might  combine  as  many 
as  possible  of  the  advantages,  and  have  as  few  as  possible 
of  the  defects,  of  the  best  of  the  models  examined  by 
them.  A  boat  was  accordingly  designed  by  Mr.  Peake, 
and,  by  the  authority  of  the  Lords  of  the  Admiralty, 
was  built  at  the  expense  of  the  Government,  at  Woolwich 
Dockyard.  Some  modifications  were  from  time  to  time 
made  in  her,  resulting  from  various  experiments,  and  a 
trial  of  her  in  a  gale  of  wind  at  Brighton.  This  boat,  to- 
gether with  others  on  the  same  design,  built  at  the  cost 
of  the  Duke  of  Northumberland,  the  President  of  the 
Institution,  was  placed  on  the  Northumberland  coast  in 
the  autumn  of  18o2.  The  result  of  the  trials  was  con- 
sidered liighly  satisfactory.  The  Committee  thereupon 
decided  to  proceed  with  the  building  of  other  boats  on 
the  same  plan ;  and  at  the  present  time  no  less  than  23 
of  these  boats  are  in  the  possession  of  the  Institution,  and 
stationed  on  the  coasts  of  the  United  Kingdom,  in  addi- 
tion to  3  which  have  gone  to  other  countries,  and  to  10 
which  have  been  built  for  liarbour  trusts  and  other  bodies 
on  our  own  coasts. 

These  boats  have,  for  the  most  part,  been  of  two  sizes, 
viz.,  27  feet  and  30  feet  in  length,  with  7}  to  8  feet  beam, 
and  rowing  from  8  to  12  oars,  double-banked,  their  weight 
avera^ng  two  tons.  As,  however,  boats  of  this  cUss 
and  size  have  been  found  too  heavy  to  be  managed  in 
some  localities  where  but  few  boatmen  are  to  be  obtained 
to  launch  and  man  them,  some  of  less  beam  and  weight, 
rowing  6  oars  single-banked,  but '  on  the  same  design  in 
other  respects,  have  been  built  under  the  denomination 
of  second-class  life-boats,  to  meet  the  necessities  of  such 
localities. 

Of  the  former  class  of  boats  those  most  recently  built 
by  the  Institution  have  so  far  undergone  a  further  modi- 
fication as  to  be  reduced  somewhat  in  beam,  and  to  have 
less  height,  and  greater  sliarpness  of  bow  and  stem,  in 
order  to  enable  them  to  be  rowed  with  greater  speed 
against  a  head  gale  and  heavy  sea.  They  are  also  built 
of  fir,  on  the  diagonal  principle  of  double  planking,  with- 
out timbers;  whereas  the  earlier  boats  wore  of  elm,  and 
denched  or  clinker-built. 

The  experience  of  three  or  four  winters*  use  enables  the 
committee  to  speak  confidently  of  their  success.  Several 
of  them  have  already  performed  valuable  services  by 
saring  the  lives  of  shipwrecked  ^rsons,  and  the  highest 
reports  have  been  received  respecting  them  generally  from 
those  who  have  been  intrusted  with  their  management. 
The  Committee  do  not  hesitate  to  pronounce  the  opinion 


that,  as  rowing  boats,  they  are  superior  to  all  others.  Of 
their  properties  as  sailing  boats  they  cannot  yet  speak  so 
positively,  as  nearly  the  whole  of  them  are  stationed  on 
those  parts  of  the  coast  where  sails  are  not  required.  At 
the  same  time  they  have  every  reason  to  believe  them 
equally  efficient  as  sailing  boats. 

The  Committee  say,  **  The  qualities  necessary  in  a 
life-boat  may  be  thus  summed  up :  — 

1 ,  Extra  buoyancy. 

2.  Self-relief  of  water. 
8.  Ballasting. 

4.  Self-righting. 
6.  Stability. 

6.  Speed. 

7.  Stowage-room. 

8.  Strength  of  build." 

1.  The  chief  peculiarity  of  a  life-boat,  which  dis- 
tinguishes it  from  all  ordinary  boats,  is  its  being  rendered 
unsubmergible,  by  attaching  to  it,  chiefly  within  board, 
water-tight  air-cases,  or  fixed  water-tight  compartments 
under  a  deck,  or  empty  casks.  This  property  in  one  or 
more  of  the  above  forms  is  common  to  all*  life-boats, 
although  some  possess  it  in  an  inadequate  degree,  or 
badly  distributea.  So  long  as  the  necessary  space  for 
rowing  and  working  the  boat  and  for  the  stowage  of  ship- 
wrecked persons  is  not  interfei^  with,  the  amount  of 
this  *'  extra  buoyancy"  cannot  be  too  gi^eat.  Especially 
it  is  essential  that  the  spare  space  along  the  sides  of  a 
life-boat,  within  board,  should  be  entirely  occupied  by 
buoyant  cases  or  compartments ;  as  when  such  is  tne  case, 
on  her  shipping  a  sea,  the  water,  until  got  rid  of,  is  con- 
fined to  the  midship  parts  of  the  boat,  where  it  to  a  great 
extent  seiTcs  as  ballast,  instead  of  falling  over  to  the  lee 
side  and  destroying  her  equilibrium,  as  is  the  case  in  an 
ordinary  open  boat.  Barrels  or  casks,  which  do  not  con- 
form in  shape  to  the  sides  of  a  boat,  but  leave  large  in- 
terstices to  be  occupied  b^  water,  are  not,  therefore, 
suitable  vehicles  for  providing  extra  buoyant  power;  yet, 
at  the  present  moment,  the  Liverpool  life-boats  and  some 
others  are  provided  only  with  empty  casks  as  buoyant 
power.  The  north  countrjr  or  Greathead  class  of  life- 
boats, of  which  those  at  Shields  may  be  considered  the 
type,  have  their  extra  buoyancy  provided  by  a  water* 
tight  dock  at  the  load  water-line,  the  space  between 
which  and  the  boat's  floor  is  formed  into  water-tight  air 
chambers;  water  tight  compartments  are  also  built  along 
the  sides  of  the  boat,  within  board,  sloped  from  the  gun* 
wale  to  the  deck,  thereby  effectually  excluding  any  water 
shipped  from  settling  on  one  side.  The  life-boats  of 
Messrs.  White,  of  Cowes,  have  their  buoyancy  increased 
by  similar  air-compartments  along  the  sides,  extending 
from  the  gunwale  to  the  boat's  floor,  but  without  any  en- 
closed space  under  a  deck.  The  large  sailing  life-boats 
on  the  Norfolk  and  Suffolk  coast  have  very  wide  detached 
air-boxes  or  tanks  strongly  made,  to  corres{X)nd  in  form 
with  the  boat's  sides,  and  extending  from  the  thwarts  to 
the  deck.  A  ^reat  amount  of  extra  buoyancy  is  also  in 
these  boats  derived  from  large  end  air  cases  built  across 
the  bow  and  stem,  and  occupying  from  8  feet  to  4 J  feet 
in  length  from  the  stem  and  stem  posts  togunwale  height. 
These  cases  are  chiefly  intended  to  provide  self-righting 
power ;  but  in  the  event  of  the  boat  being  stove  in,  and 
the  space  below  the  deck  being  filled  with  water,  they 
alone  have  sufficient  buoyancy  to  float  her.  The  life- 
boats built  by  Mr.  Beeching,  of  Great  Yarmouth,  and 
which  obtained  the  Northumberland  prize  of  £100,  are 
in  this  resqect  similarly  fitted  to  those  of  Mr.  Peake. 

2.  The  second  peculiar  characteristic  of  a  life-boat,  and 
which  is  closely  allied  to  the  preceding,  although  it  is 
not  possessed  by  all  life-boats,  is  the  capability  of  self- 
discharging  in  a  few  seconds  any  water  which  may  be 
shipped  by  the  breaking  over  of  a  sea,  or  by  a  boat  being 
suddenly  thrown  on  her  beam-ends.  This  power  is  ac- 
complished by  means  of  the  water-tight  deck  at  the  load 
water-line  and  a  sufficient  number  of  large  open  tubes, 
having  their  upper  orifices  at  the  surface  of  the  deck  and 
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their  lower  ones  at  the  boat's  floor,  pausing  through  the 
snice  between  the  deck  and  the  floor,  but  hermetically 
dosed  to  it ;  thus  providing  an  open  communication  be- 
tween the  interior  of  the  boat  and  the  sea,  yet  without 
snfTering  any  leakage  into  the  air-chambers  under  the 
deck.  In  some  life-boats  these  tulies  are  kept  always 
open ;  in  others,  plugs,  moveable  by  hand,  and  having 
lanyards  or  handles,  to  them,  are  fitted,  which  can  be 
withdrawn  on  water  bein^  shipped.  In  Mr.  Peake's 
boats  the  tubes  are  fitted  with  self-actins  valves,  which 
open  downwards  only,  so  that  they  will  Slow  any  water 
shipped  to  pass  downwards,  whilst*  none  beyond  a  trifling 
leakage  can  pass  upwards  through  them.  It  wiU  be  at 
once  readily  understood  that,  as  the  deck  is  placed  at  or 
above  the  load  water-line,  any  water  which  is  above  it 
will  be  above  the  outside  level  of  the  sea,  with  which  it 
has,  through  the  tubes,  free  communication,  and  that  in 
obedience  to  the  common  law  of  fluids,  which  binds  them 
'  to  a  uniform  level,  it  must  instantly,  by  its  own  gravity, 
descend  through  the  tubes  until  none  remains  a1x>ve  the 

,  surface  of  the  deck ;  or,  if  the  boat  be  very  deeply  loaded, 
until  the  level  of  the  water  outside  and  of  that  within 
the  boat  shall  be  the  same. 

This  quality  of  self-relief  of  water  can,  of  course, 
only  be  possessed  in  peifection  in  boats  with  a 
raised  water-tight  deck  at  or  above  the  load-water 
line.  The  Norfolk  life-boats  before  alluded  to  have 
holes  through  their  floort,  with  plugs  attached,  through 
which   they   will   relieve   themselves  to  the  outside 

^  level  of  the  sea,  or  through  ^hich  their  crews  can 
let  water  into  them  until  the  common  level  is 
obtained,  which  they  accordingly  do  whenever  they 
go  afloat  in  a  gale  ef  wind  and  heavy  sea.  They 
have  then,  literally,  several  tons  of  water  on  board,  but 
the  wide  side-cases  confine  the  greater  portion  of  it  to 
the  midships  of  the  boat,  where  it  then  serves  as  a 
loose  ballast;  the  boatmen  considering  it  safest  to  go 
off  undersoil  with  a  boat  deeplv  immersed.  These  boats 
will  therefore  only  ivirtially  relieve  themselves  of  water : 
they  are  splendid  boats,  and  their  crews  have  the  utmost 
confidence  in  them ;  but  we  think  in  this  respect  they 
might  be  improved  on.  Other  life-boats,  as,  for  instance, 
those  at  Liverpool,  have  no  relieving  holes  at  all,  and, 
if  filled  by  a  sea,  their  crews  have  no  resource  but  the 
primitive,  slow,  and  laborious  process  of  baling  with 
buckets ;  to  do  wliich  the  oarsmen  must  take  in  their 
oars,  and,  for  a  time,  disable  <heir  boat. 

3.  A  third  and  important  proi)erty  in  a  life-boat  is 
ballasting.  An  ordinary  open  boat  cannot  with  safety 
be  taken  into  a  heavy  sea  with  metal,  or  stone,  or  other 
ballast  having  greater  specific  gravity  than  water,  inas- 
much as  that  if  she  were  upset  or  filled  with  a  sea  she 
must  then  infallibly  sink.  As,  however,  a  life-boat  is 
provided  with  a  lar^e  amount  of  «r<ra-buo3*ant  power, 
she  may  with  impunity  have  a  considerable  amount  of 
ballast  of  any  description  within  her.  It  may  he  here 
obsen'ed  tliat  ballast  of  some  kind  is  very  contributive 
to  the  efficiency  of  a  life-boat.  Not  onl}-  must  it  add 
to  her  stability  and  thereby  to  lier  safety,  but  in 
iiroportion  to  the  heaviness  of  the  sea  does  weight 
become  necessary  to  insure  speed,  its  momentum  being 
requisite  to  withstand  the  blow  of  each  succeeding 
breaker,  and  to  carr}'  the  boat  through  it  as  it  strikes 
her;  in  the  same  manner  that  the  fly-wheel  of  a 
steam-engine,  or  other  machine,  regulates  and  econo- 
mises the  motive  power,  and  compensates  for  its  irre- 
gular or  intermittent  action.  The  north  country,  or 
Greathead,  life-boats  have  generally  no  ballast,  their 
great  breadth  of  beam  being  relied  on  for  stability ;  but 
some  of  them  have  water  let  into  a  tank,  constructed 
for  the  purpose  in  the  niidshii)s  of  the  boat  beneath  the 
deck.  Bcecniug*s  life-boats  were  also  ballasted  with  water 
on  the  same  principle;  but  through  a  difficulty  in 
securing  the  filling  of  the  tanks,  and  in  preventing  the 
escape  of  water  from  them,  serious  accidents  accom- 
pained  with  loss  of  life,  occurred  to  three  of  those  boats. 


Water-ballast  in  an  inclosed  tank,  if  properly  secured, 
is,  we  think,  better  than  loose  water,  sudi  as  we  have 
described  in  the  Norfolk  boata;  but  we  prefer  solid 
ballast  to  either,  as  it  can  be  more  advantageously 
placed,  and  is  more  manageable,  and  leas  liable  to  acci- 
dent. Mr.  Peake's  life-boata  are  ballasted  with  heavy 
iron  keels,  and  with  solid  wood  and  cork  ballast  stowed 
under  the  decks ;  which  latter,  in  the  event  of  their 
being  stove  in  and  the  space  under  the  deck  filling  with 
water,  would  then  form  extra  buoyancy  as  well,  thus 
serving  both  purposes. 

4.  A  fourth  property,  that  of  self-righting  if  upset,  is 
not  a  universal  pnnciple  in  life-boats,  although  it  must 
be  considered  a  most  important  one,  it  being  only  pos- 
sessed by  those  of  Mr.  Feake's  and  Mr.  Beeching's  con- 
struction. It  has  been  objected  to  by  some  boat-builders, 
from  the  impression  that  other  more  necessary  qualities, 
and  esi>ecia]Jy  that  of  stability,  must  be  sacrificed  to 
obtain  it.  This,  however,  is  a  fallacy ;  the  fact  being 
that  the  very  means  which  are  employed  to  produce 
self-righting  add  to  the  stability  of  a  boat,  and  improve 
her  in  other  rec^ts.  That  the  property  of  self-ric^hiing 
may  be  useful  is  proved  by  the  fact  that  on  the  only  two 
occasions  when  self-righting  boats  belonging  to  the  Na- 
tional Life-boat  Institution  have  upset,  the  crews  have 
been  enabled  to  get  into  them  again,  and  their  lives  have 
thereby  been  saved. 

The  self-righting  power  is  obtained  by  the  fol- 
lowing means: — Ist. The  boat  is  built  with  consider- 
able sneer  of  gunwale,  the  bow  and  stem  being  from  one 
foot  six  inches  to  two  feet  higher  than  the  sides  of 
the  boat  at  her  centre;  and  the  space  within  the 
boat  at  either  extremity,  to  the  distance  of  from  3  to  4} 
ft.  from  the  stem  and  stem  posts,  to  gunwale  height,  is 
then  enclosed  by  a  sectional  bulkhead  and  a  ceiling,  and 
so  converted  into  a  water-tight  air-chamber,  the  cubical 
contents  of  which,  from  the  thwarts  upwanis,  are  suffi- 
cient to  bear  tlic  whole  weight  of  the  ooat  when  she  is 
placed  in  the  water  in  an  inverted  position,  or  keel  up- 
wards. 2ndly.  A  heavy  iron  keel  (from  4  to  8  cwt.)  is 
attached,  and  a  nearly  equal  weight  of  light  wood  or 
cork  ballast  is  stowed'  betwixt  the  boat's  floor  and  the 
deck.  No  other  measures  are  necessary  to  be  taken  in 
order  to  effect  the  self-righting  jwwer.  When  the  boat 
is  forcibly  placed  in  the  water  with  her  keel  upwards,  ghe 
is  floated  unsteadily  on  the  two  air-chambers  at  liow  and 
stem,  whilst  the  heavy  iron  keel  and  Other  ballast  being 
then  earned  above  the  centre  of  gravity,  an  unutaMe 
equilibrium  is  at  once  effected,  and  the  weight  of  the 
iron  keel,  falling  over  on  one  side,  immediately  restores 
the  boat  to  her  prosier  position — in  other  words,  she  self- 
rights. 

5.  A  fifth  property  is  lateral  stability,  commonly  called 
stiffness,  being  tne  tendency  to  preserve  an  upright  posi- 
tion in  the  water,  and  proportionate  resistance  to  upset- 
ting. This  proiKjrty  is,  of  course,  held  in  common  by 
all  boats,  but  is  more  especially  essential  to  life-boats, 
they  being  more  cxix)sed  to  the  risk  of  upsetting  than 
any  others.  As  explained  under  the  head  of  haUaiting, 
it  is  obtained  in  life-boats  by  either  breadth  of  beam  or 
by  ballast.  In  Mr.  Peake's  boats  very  great  stability  is 
obtained  by  an  iron  keel  and  other  solid  ballast,  and  by 
flatness  and  length  of  floor,  with  moderate  beam  onl^]. 

6.  A  sixth  and  most  essential  property  is  speed.  With- 
out speed  or  capability  of  being  propelled  against  a  heavy 
sea  and  head  wind,  the  safest  boat  in  the  world 
would  l)e  useless,  as  she  could  not  be  conveyed  froni 
the  shore  to  a  wreck — frequently  against  a  series  of 
breakers  of  the  most  foi*midable  description.  Afl 
in  ordinary  boats,  propelled  by  oaw,  tne  greatcbt 
speed  can  be  obtained  by  sharpness  of  bow,  and, 
within  cei-tain  limits,  narroVness  of  beam.  Here,  hoi^'- 
ever,  the  similarity  ceases  ;  for  whereas  great  lightness 
is  an  advantage  in  perfectly  smooth  water  and  calni  wea- 
ther-—as  stated  under  the  head  of  Mtos(«ii^^weight  m 
essential  in  a  heavy  aea,  and  especSally  a  broken  sea,  in 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  M»«OB  13,  1867.  283 


JhW h\i  ; 


264 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  Maroh  18,  1857. 


which  the  light  boat  will  lose  her  way  or  be  beaten  back 
by  each  heavy  sea  as  it  strikes  her,  whilst  the  heavier 
boat  will  by  her  own  inertia  carry  her  way  through  or 
over  the  seas.  In  a  life-boat  height  of  bow  and  stem  is 
also  necessaiy  to  prevent  the  seas  from  breaking  over  and 
filling  the  boat ;  for,  if  sharpness  of  form  be  preserved 
quite  up  to  the  gunwale,  the  height  of  end  will  not  check 
a  boat's  way  so  much  as  will  a  sea  breaking  into  and  half- 
filling  her.  Speed  is  not,  however,  alone  necessary  to 
enable  a  life-boat  to  force  her  way  through  the  lines  of 
breaking  seas  which  form  an  almost  impassable  barrier 
between  a  lee  shore  and  a  wreck,  it  also  adds  greatly  to 
her  safety ;  for  if  she  lose  her  way  on  meeting  a  very 
heavy  broken  sea  or  roll,  she  may  not  only  be  beaten 
back  by  it,  but  be  thrown  end  over  end  or  broadside  to  it, 
and  be  upset ;  but  if  she  retain  her  way,  she  can  be  kept 
bow  to  the  sea  until  it  has  passed  her,  when  she  will 
again  f;ather  additional  speed  m  readiness  to  meet  with 
impunitv  the  succeeding  ^yave.  Judging,  however,  from 
the  received  reports  of  Mr.  Peake's  l>oat«,  the  committee 
have  no  doubt  that  they  are  equal  in  speed  and  power  to 
any,  and  superior  to  most  that  exist. 

7.  A  seventh  quality  is  stowage-room  for  passengers. 
It  is  of  course  desirable  that  a  life-boat  should  have  aa 
large  an  amount  as  possible  of  stowage-room,  as  ^e  might 
have  to  proceed  to  the  wreck  of  an  emig^nt  vessel,  or 
other  paasenffer  ship,  when  it  would  be  important  that 
she  should  take  on  board  a  lar^  number  of  persons  so  as 
to  rescue  the  whole  in  as  few  tnps  as  possible.  The  prin- 
cipal object  in  view  will  therefore  be  to  distribute  the  air- 
chambers,  forming  the  extra  buoyancy  of  the  boat,  in 
such  a  manner  as  to  occupy  no  more  than  can  be  helped 
of  any  space  which  would  be  available  for  the  stowage  of 
paasen^rs.  Life-boats  vary  much  in  this  respect.  It  is 
A  requirement  which  has  been  e^edally  stuaied  in  Mr. 
Peake's'boats. 

8.  The  eighth  and  last  quality  which  we  have  to  con- 
sider is  strength,  Ajb  a  life-boat  is  liable  to  be  thrown 
heavily  on  a  beach  by  the  sea,  or  to  be  knocked  witli 
violeuce  against  a  vessel's  side,  or  to  come  in  contact  with 
spars  or  broken  wrecks  floating  in  the  water,  she  of  neces- 
sity must  be  very  strongly  built:  in  this  respect,  the 
committee  consider  that  Mr.  Peake's  boats  will  bear  com- 
parison with  any  others. 

The  annexed  diagrams  show  the  general  form  and 
the  nature  of  tlMs  fittings  and  air-chambers  of  one  of  Mr. 
Peake's  life-boats,  30  ft.  in  length,  and  7  ft.  6  in.  in 
breadth. 

In  figs.  1  and  2,  corresponding  to  the  elevation  and 
deck  plans,  the  general  exterior  form  of  the  boat  is  seen, 
showing  the  sheer  of  gunwale,  length  of  keel,  and  rake 
or  slope  of  stem  and  stern-posts.  The  dark  dotted  lines 
in  fig.  1  also  show  the  position  and  dimensions  of  the  air- 
chambers  within-board  and  of  the  relieving  tubes, 

A  represents  the  deck. 
B,  the  relieving  tubes  (6  in.  diameter), 
c,  the  side  air-cases. 
D,  the  end  air-chambers. 

In  fig.  3,  the  exterior  form  of  transverse  sectioni  at  dif- 
ferent distances  from  stem  to  stem  is  shown. 
Fig.  4  represents  a  midship  transverse  section. 

A,  represents  sections  of  the  side  air-cases  already  des- 
cribed. 

B,  the  relieving  tubes,  bored  through  solid  massive 
chocks  of  wood,  of  the  same  depth  as  the  space  between 
the  deck  and  the  boat's  floor. 

c,  spaces  beneath  the  deck,  filled  Up  over  6  ft.  in  length 
at  the  midship  part  of  the  boat  with  solid  chocks  of  light 
wood,  or  boxes  of  cork,  forming  a  portion  of  the  ballast, 
as  before  described. 

D,  a  section  of  a  tier  belotv  the  deck,  having  a  move- 
able hatch  or  lid,  in  which  the  boat^s  cable  is  stowed, 
and  into  which  slII  leakage  beneath  the  deck  is  drained 
through  smadl  holes,  with  valves  fixed  in  them.  In  some 
of  the  later  boatsj  a  small  draining  tier  only  is  placed, 


having   a  pump  in  it,  by  which  any  leakage  can  bs 
pumpeii  out  by  one  of  the  crew  whilst  afloat. 

The  proportions  of  one  of  these  boats  are  as  follows  :— 

Length,  30  ft. 

Beam,  7  ft.  6  in. 

Depth  amidships,  3  ft.  4  in.,  exclusive  of  keel. 

Ditto,  from  boat's  floor  to  deck,  1  ft.  3  in. 

Ditto,  from  deck  to  thwarts,  1  ft.  3  in. 

Ditto,  from  thwarts  to  gunwale,  10  in. 

Length  of  end-cases  (i>),  4  ft. 

Width  of  side-cases  (c),  extreme,  1  ft.  6  tn. 

Fig.  3. 


BodjFlMU 


MMthip  Saction. 

The  festooned  lines  in  fig.  1  represent  exterior  life-lines 
attachcKl  round  the  entire  length  of  the  boat,  to  which 
persons  in  the  water  might  cling  until  they  could  be  got 
into  the  boat :  the  two  central  life-lines  are  festooned 
lower  than  the  others  to  be  used  as  stirrups,  so  that  a 
person  in  the  water  could  more  readily,  by  stepping  oo 
them,  get  into  the  boat,  which  is  a  very  difiicult  opera- 
tion, for  even  a  strong  man  to  effect,  with  heavy,  wet 
clothes  about  him. 


DECAY  OF  GUTTA  PERCHA. 

The  following  observations  on  the  state  of  the  under- 
ground wires  of  the  British  Electric  Telegraph  Com- 
pany, are  given  from  two  reports  of  Mr.  Edward  High- 
ton,  to  the  Directors  of  that  Company : — 

Having  understood  that  the  wires  south  of  Berkhamp- 
stead  had  failed  in  many  ^rts,  I  went  there  yesterday,* 
with  a  view  of  cndeavounng  to  ascertain  the  cause  of 
such  failure.  I  selected  for  examination  a  district  com- 
mencing about  a  mile  to  the  south  of  Berkhampstead.  I 
selected  a  length  where  the  wires  passed  near  the  roots 
of  oak  trees,  and  then  near  the  roots  of  ash  and  Italian 
poplars,  with  only  one  oak  tree  among  them.  I  found 
the  wires  and  wooden  boxing  had  faued,  and  had  been 
renewed  for  several  yards  in  passing  evei^  single  oak 
tree,  including  the  isolated  one  above-mentioned,  and  no 
where  else. 

I  had  the  earth  removed  from  the  wires  at  vanoas 
places,  and  selected,  in  particular,  those  spots  where  the 
newly  replaced  wires  and  boxes  joined  the  old  wires  and 
boxes,  t  found  boxing  laid  down  in  March  last  in  a 
state  of  decomposition — whilst  old  boxing,  pot  down  some 
two  or  three  years  ago,  and  within  seven  yards  of  the 
same,  was  perfect.  I  have  found  wires  perfectly  good, 
and  completely  rotten  within  seven  yards  of  each  other. 

•  September,  1866. 
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This  proved  the  action  to  be  local.  My  attention  was 
then  directed  to  the  probable  cause  of  the  decay. 

On  opening  the  first  part  where  the  wires  were  decayed, 
I  observed  a  remarkable  peculiarity  in  the  soil ;  I  de- 
tected, at  once,  a  whitish  looking  plant,  resembling  the 
spawn  of  the  mushroom,  or  some  other  fungus,  pervad- 
ing the  soil  and  filling  every  crevice ;  I  found  that  it  had 
utterly  destroyed  all  the  dead  roots  of  the  oak  and  plants 
in  the  edge.  Its  branches  spread  all  over  and  around 
the  wooden  trough,  covering  it  with  a  whiteness  re- 
sembling a  whitewash.  X  found  wherever  the  plant 
touched  the  gutta  percha  wires,  the  gutta  percha  was 
rotten.  I  find  that  the  wooden  troughs  laid  down  in 
March  last  in  the  vicinity  of  this  plant,  are  more  rotten 
than  troughs  within  seven  yards  of  the  same  (where  is 
no  trace  of  the  plant),  which  have  been  down  since  the 
commencement.  I  anticipate  the  whole  of  the  wires 
which  have  lately  been  laid  down  in  those  particular 
parts,  will  again  decay  in  a  short  period  of  time.  The 
breakaj^e  that  must  have  taken  place,  and  which  is  taking 
place,  in  spots  over  a  length  not  exceeding  one-third  of 
a  mile,  is  quite  enough  to  stop  all  telegraphing  between 
Manchester  and  London. 

On  my  first  noticing  this  peculiar  subterraneous  plant, 
I  thought  it  might  be  the  the  spawn  of  a  certain  fungus. 
I  inunediately  searched  for  funguses  under  those  oak 
trees  j  I  found  a  yellowish  green  fungus  luxuriantly 
growing  under  eveiy  single  oak  without  exception,  but 
not  one  under  an  ash  or  other  tree. 

Whether  the  vegetable  production  I  found  be  the 

rm  of  that  fungus  or  not,  I  pannot  say.  The  facts 
rved  to-day  would  almost  warrant  that  conclusion. 

But,  as  a  botanist,  my  impression  at  present  is,  that  it 
is  not  so,  but  that  it  is  an  entirely  different  plant ;  what- 
ever  the  plant  may^  be,  I  cannot  believe  that  any  vege- 
table product,  destitute  of  organic  life,  can  resist  its  de- 
composing action. 

The  plant  possesses  a  powerful  odour ;  after  breaking 
soil  a  few  inches  deep,  its  scent  can  at  once  be  detected. 
The  presence  of  the  plant  and  the  decay  of  the  wires  I 
found  coincident.  The  absence  of  the  plant  and  a  moit 
perfect  state  of  the  wires,  coincident  also.  Such  are  the 
results  of  my  examinations  of  yesterday.  With  the 
permission  of  the  Board  I  intend  to  pursue  these  in- 
vestigations. 

I  now  beg  to  forward  a  sample  of  the  fungus  growing 
under  every  oak  tree  where  the  wires  have  failed :  I  send 
also  a  sample  of  the  earth  with  the  decomposing  plant 
therein :  its  }ieculiar  scent  will  at  once  be  apparent :  I 
send  also  a  specimen  of  the  decayed  boxing  in  the  vicinity 
of  that  plant :  and  I  also  send  a  portion  of  a  root  acted 
upon  by  that  plant. 

In  conclusion,  I  beg  to  say  all  the  wires  examined  by 
me  yesterday,  were  fully  two  feet  deep. 


Since  my  last  report  I  have  carefully  examined  the 
spawn-like  appearance  which  I  found  in  the  ground  sur- 
rounding the  wires  near  Berkhampstcad. 

I  have  applied  to  it  microscopic  power  up  to  500,000. 

The  substance  presents  all  the  characteristics  of  the 
myoelltum  of  a  fungus,  but  of  what  particular  fVingus, 
by  name,  I  have  been  unable  to  ascertain. 

I  have  arranged,  however,  with  the  Royal  Horticul- 
tural Society,  to  have  the  case,  with  its  concomitant 
facts,  submitted  through  that  Society  to  the  most  emi- 
nent authoritv  on  ftmgi  in  Europe. 

I  have  again  examined  the  wires  near  Berkhampetead. 
I  found  the  wires  pasring  under  two  oak  trees  at  a  parti- 
cular spot  had  in  no  way  been  affected.  I  could  find  no 
trace  of  the  fruit  of  a  fungus  in  the  soil  around  those  two 
trees ;  around  every  other  oak  tree  in  the  neighbourhood, 
under  which  the  wires  had  decayed,  I  found  abundance 
of  the  fruit  of  fungi,  while  around  the  two  trees  above 
mentioned,  although  in  the  same  neighbourhood  there 
was  no  fruit  at  all  to  be  seen,  and  I  was  infonned  by  tiie 


men  who  had  opened  the  ground  that  there  had  not  been 
any  of  the  sp^wn-like  appearance  found  there. 

On  Tuesday  last  I  examined  the  wires  between  War- 
wick and  Birmingham ;  my  attention  was  fint  directed 
to  a  place  where  the  wires  passed  under  a  very  large  oak 
tree,  the  stem  being  sixteen  feet  in  circumference  at 
three  feet  from  the  ground,  and  the  branches  extending 
forty-five  feet  from  the  stem.  The  tree  is  known  in  the 
neighbourhood  as  Old  Parr's  Oak.  The  wires  under 
this  tree  have  decayed  and  have  been  renewed. 

I  searched  for  the  fruit  of  a  fungus,  and  immediately 
found  abundance  of  it,  and  apparently  of  the  same 
identical  kiiid  as  those  under  the  trees  near  Berkhamp- 
stead  where  the  wires  had  rotted.  I  then  had  the  soil 
renewed  and  examined  the  new  wires. 

I  found  the  wooden  lid  of  the  testing  box  decayed, 
and  covered  with  both  dead  and  living  mycellium  of  a 
fungus.  I  found  on  the  gutta  percha  of  the  wires  in  the 
two,feet  which  I  opened  two  portions  of  the  mycellium 
of  aVungus,  each  in  area  about  the  size  of  a  penny-piece, 
and  also  one  under  the  lid  of  the  test-box. 

I  have  the  evidence  of  two  of  the  Company's  work- 
men, and  also  of  a  person  living  near  the  spot,  that  the 
ground  when  opened  for  the  renewal  of  the  wires  was 
filled  with  a  substance  resembling  the  spawn  of  a  fungus. 
I  learn  from  three  different  witnesses  that  the  ground 
about  a  mile  from  Berkhampstcad  where  there  are  no  trees, 
but  dose  under  a  hedge  composed  of  hawthorn,  and  a 
shrub  commonly  call^  dogwood,  presented  the  same 
white-like  appearance,  and  that  the  same  appearance 
presented  itself  imder  every  oak  tree  when  the  wires  had 
decayed. 

There  is,  therefore,  abundant  evidence  that  where  this 
spawn-like  appearance  is  found  in  the  ground,  both  tho 
gutta  percha  and  tho  wooden  boxing  have  decayed, 
while  under  similar  circumstancs  the  same  kind  of  wires 
and  boxes,  when  the  spawn-like  appearance  was  absent, 
had  not  decayed. 

Believing,  therefore,  this  whitish  appearance  to  be 
the  mycellium  of  a  fungus,  my  next  inquiry  was,  if  so, 
what  Its  effect  would  be  upon  vegetable  matter,  such  as 
wood  and  gutta  percha.  I  referred  to  a  work  published 
only  a  few  weeks  ago,  and  imder  the  article  now  alluded 
to,  I  find  reference  made  to  eleven  English  and  foreign 
works  in  confirmation  of  the  statement  of  the  author. 

The  author  says: — "  The  decay  of  wood  is  often 
greatly  accelerated  by  the  growth  of  the  mycellium  of 
fungi,* which  seems  to  decompose  the  organic  compounds 
in  the  wood,  in  the  same  manner  that  yeast  does  those 
in  organic  liquids.  A  general  law  prevails  througout 
the  fungi,  tliat  their  nutrition  depends  exclusively  upon 
the  absorption  and  decomposition  of  oiganic  compounds, 
therefore  consisting  of  tne  performance  of  the  opera- 
tion of  fermentation  upon  tne  oi^nic  matters  upon 
which  they  feed." 

I  am  now,  however,  arransing  a  series  of  experiments, 
which  after  a  short  time  wiu  enable  me  to  speak  posi- 
tively upon  the  point. 

And  next  with  reference  to  the  decay  of  gutta  percha 
in  iron  pipes — 

I  have  as  yet  examined  but  two  places,  viz.,  one  at 
Knowle,  near  Birmingham,  the  other  at  Window,  in 
Buckinghamshire ;  at  Knowle,  I  found  the  wires  had 
been  renewed,  but  as  the  new  ones  were  in  good  con- 
dition, I  had  little  or  no  data  for  investigation ;  suffice  it 
to  say,  I  noticed  there  a  remarkable  peculiarity,  which  I 
found  existing  also  at  Mr  inslow. 

At  Winslow,  I  ascertained  that  there  were  only  46 
yai-ds  of  iron  pipinf^,  the  wires  passing  through  the  rest 
of  the  town  being  in  wooden  troughs.  I  found  the  old 
wires  in  a  state  of  decay  through  the  entire  lengths  of 
the  iron  pipings,  with  the  exception  of  one  inch  at  either 
end.  The  wires  in  the  wooden  boxing  in  the  immediato 
neighbourhood,  and  up  to  the  commencement  of  the 
iron  pipes,  as  perfect  as  they  were  when  first  laid  down. 
In  one  wire  at  Winslow  the  gutta  percha  was  so  de- 
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ca^od  and  cracked  that  the  internal  copper  wire  was 
viflible. 

The  decay  of  gutta  percha  in  iron  pipes  appears  at 
present  to  me  to  be  produced  by  a  cause  entirely  different 
from  that  under  the  oak  trees  alluded  to.  And  sJ though 
I  have  already  formed  my  own  opinion  as  to  the  cause  of 
this  decay,  I  would  rather  not  express  that  opinion  until 
I  find  it  verified  by  further  observations. 

I  also  examined  the  wii^es  near  Solihull,  which  had  re- 
placed the  old  wires  which  had  decayed.  The  soil  in 
which  the  wires  had  decayed  was  a  stratum  of  blue  marl, 
overljdng  red  clay,  tut  as  the  new  wires  and  boxing  were 
perfect,  I  had  no  data  for  the  investigation  of  the  cause 
of  the  decay  of  the  previous  wires. 

During  my  late  experiments,  I  have  not  found  any 
difficulty  in  completely  destroying  one  of  the  most  de- 
structive fungi  in  Europe,  without  doing  the  slightest 
injury  to  the  plant  on  which  it  was  growing. 

In  conclusion,  I  would  observe  that  there  appear*  to 
be  a  number  of  isolated  spots,  of  a  few  yards  in  length, 
only  where  the  gutta  percha  has  decayed,  while  at  each 
end  of  those  particular  spots,  and  in  the  intervening 
pans,  the  wires  are  as  perfect  as  one  could  possibly  wish 
them  to  be.  I  believe  all  the  cases  I  have  examined  are 
attributable  to  causes  which  may  bo  obviated  by  further 
scientific  investigation. 


WESTMINSTER  CLOCK  AND  BELL. 

Sib,— The  tone  of  Mr.  Denison's  last  letter  relieves 
me  from  the  task  of  continuing  to  notice  his  remarks. 

Hitherto  I  have  replied  to  these  letters  at  length, 
although  from  the  first  the  tone  has  not  been  inviting ; 
and  while  he  has  omitted  to  adduce  proof  in  support  of 
the  assertions  made,  and  resorted  to  epithet  instead,  I 
have  given  references  and  proof  for  the  statements  ad- 
vanced. My  last  reply  will,  however,  apixjar  ih  the 
Mechanics*  MagazinB  of  ilarch  14,  and  in  future  the  re- 
marks I  have  yet  to  make  on  the  Westminster  clock  and 
bell  will  not  be  lengthened  or  drawn  aside  from  the 
subject  by  any  measure  of  unsupported  abuse  to  which 
ho  may  descend. 

I  need  only  add  that  much  time  has  been  occupied, 
and  great  care  taken,  to  render  my  letters  as  accurate  as 
possible,  and  that  they  do  not  contain  any  statement, 
from  the  first  to  the  last,  in  which  inaccuracy  occurs,  even 
through  inadvertence. 

E.  T.   LOSEBY. 
B,  Fltsr07-temcc,  Keatlfh  Town,  March  4, 1867. 


ELECTRIC  TELEGRAPHS. 

Sib, — At  the  French  Exposition  of  1855,  several  newly 
invented  instruments  were  shown,  by  which  two  electric 
messages  could  be  sent  at  the  same  time  by  a  single  wire, 
in  corUrary  directions.  It  was  not  known  "then  that  two 
persons  may  send  from  the  same,  or  different  stations  des- 
])atchea  of  various  contents  at  the  same  time  in  the  same 
direction  ly  means  of  one  wire,  which  further  improve- 
ment has  since  been  invented  by  Dr.  A.  Bemstem,  in 
Berlin,  who  employs  for  this  purpose  an  instrument 
named  by  him  "  Despatch  Distributor." 

It  is  about  a  year  since  mention  was  made  of  this  in 
some  of  the  newspapers,  but  the  manner  of  carrying  out 
the  invention  only  became  known  in  May  last,  when  the 
specification  of  Dr.  Bernstein's  patent,  (taken  out  in  this 
oountiy,  in  the  name  of  F.  Duncker,  on  the  16th  Novem- 
ber, 1855,)  was  published,  and  a  small  apparatus  shown 
at  work  Uy  a  few  gentlemen,  but  it  was  taken  back  to  Ber- 
lin, not  being  intended  for  actual  work  on  long  lines  of 
wire.  From  communications  I  had  a  few  days  ago  from 
Berlin,  and  from  a  letter  written  by  Mr.  Altgelt,  the 
managing  director  of  the  Central  Telegraph  Station  in 


Berlin,  addressed  to  Dr.  Bernstein,  and  forwarded  by  the 
latter  to  me,  it  appears  that  the  first  experiments  made 
at  the  central  station  with  such  an  instrument,  wereveir 
favourable,  and  that  the  trial  was  repeated  somedAys 
later  on  the  Berlin-Stettin  line  by  uniting  two  wires  at 
Stettin,  and  joining  one  of  the  Berlin  ends  of  the  wire  to 
two  working  keys  or  contact  levers,  the  other  end  being 
joined  to  the  Despatch  Distributor,  which  trial  ^^as  equally 
8uccessf\il ;  and  proved,  that  despatches  of  various  con- 
tents sent  by  two  keys  could  be  kept  separate  and  delivered 
imprinted  by  the  application  of  Morse's  instrument,  on 
two  separate  slii)s  of  paper. 

A  new  instrument  nas  since  then  been  constructed  for 
two  messages  in  one  direction,  and  so  arranged  that 
messages  in  the  contrary  direction,  may  also  be  sent.  Mr. 
Altgeit  was  instructed  by  the  general  Direction  of  the 
Prussian  telegraphs  to  examine  and  try  this  new  appara- 
tus, which  was  connected  on  the  10th  October  with  the 
telegraph  wires  used  in  the  town  and  at  the  central 
stations.  The  official  report  of  Mr.  Altgelt,  was  already 
then  so  favourable,  that  the  general  Direction  of  the  tele- 
graphs determined  to  have  ftirther  trials  made  by  con- 
nection with  the  government  lines,  which  liave  since  then 
repeatedly  taken  ^lace,  and  Mr.  Altgelt  has  certified  his 
complete  satisfaction,  and  that  the  few  alterations  pre- 
viously required  in  the  mechanical  arrangements,  parti- 
cularly in  the  construction  of  the  keys  having  been  suc- 
cessfully accomplislied  by  the  inventor,  the  latest  exi^eri- 
ments  have  proved  that  the  most  correct  printing  of  two 
messages  by  Morse's  instruments  ma}' now  lie  done,  when 
in  combination  with  Dr.  Bernstein's  De8i)atch  Distributor, 
so  that  the  adoption  of  the  invention  on  the  Prussian 
government  lines  is  no  longer  doubtful,  and  uegociations 
for  the  acquisition  of  it  are  now  in  progress. 

Dr.  Bernstein's  invention  is  not  only  equally  applica- 
ble to  submarine  telegraphs,  but  in  particular  suitable 
for  these,  and  as  the  advantage  of  doing  double  or  more 
work  in  a  given  time,  and  saving  the  expenses  of  a 
number  of  wires,  i$  very  great,  there  appears  to  be  eveiy 
probability  that  the  invention  will  ere  long  have  to  Ih) 
adopted  in  this  country,  if  not  sooner,  at  any  rate  wlien 
the  telegraph  lines  in  other  countries  are  able  todcb-patch 
two  or  more  messages  by  Dr.  Demsteln's  keys,  wliich 
would  arrive  in  the  greatest  confUsion  unless  a  de^ 
patch  distributor  was  here  to  receive  and  deliver  them 
separately. 

The  practicability  has  now  been  prbved,  and  persons 
may  convince  themselves  of  the  same  at  the  Berlin 
Central  Station,  where  tlie  apparatus  constructed  fur  two 
messages  is  worked,  but  the  same  principle  ma^*  l^e 
carried  out  for  three,  four,  or  more  messages,  by  a  single 
wire,  which  is  fully  explained  in  the  Patent  Specifica- 
tion. This,  and  the  drawings  belonging  thereto,  and 
the  certificate  of  Mr.  Altgelt,  the  managing  director  of 
the  Central  Telegraph  Station  in  Berlin,  I  have  de- 
posited at  my  leather  manufactory'.  No.  4,  Lant-btreet, 
Borough,  for  the  inspection  of  any  one  intei^ted  in  tele- 
graphic improvements;  and,  if  further  informatiou  is 
desired,  letters  left  there,  addresdcil  for  this  puqiose  to 
Dr.  Bernstein,  or  to  Mr.  Altgelt,  for  his  practical 
opinion,  will  be  for^yarded  by  mo  to  Berlin,  and  will,  1 
have  no  doubt,  meet  with  prompt  replies. 

I  am,  &c. 

C.  A.  PRELLER. 
Ko.  5,  Aberdeen-terrece,  Blackheath,  S.E. 


ImteMngs  jirf  Institntions* 

» 

Lewes. — The  following  lectures  have  Ixjen  delivenxl 
at  the  Mechanics'  Institution  during  the  Autumn  Session 
of  1856:— Sept.  24,  Kev.  Dr.  Booth,  F.R.S.,  "On 
the  most  Effectual  Means  of  Promoting  the  Education 
of  the  People ;"  Oct.  29,  Mr.  C.  Balfour,  "  Poets  of  the 
People; "  Oct.  16,  Rev.  John  Barlow,  F.B.S.,  V.P.,  and 
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Sec.  B.I..  "  Alumimum  the  Metal  of  COay ;"  Oct.  28, 
It.  W.  Blencowe,  Esq.,  M.A.,  "  On  Some  of  the  Moral 
and  Physical  Changes  that  have  taken  place  in  the  English 
People ;  "  Nov.  6,  Rev.  W.  de  St.  Croix,  "  The  Motive 
Powers  of  Animals ;"  Nov.  20,  Geo.  Dawson,  Esq.,  M.A., 
•*  Admind  Sir  J.  Drake;"  Nov.  24,  Rev.  W.  H.  Chann- 
ing,  U.S.,  ••  The  Common  Destiny  of  Great  Britain  and 
America ;"  Dec.  4,  Mr.  John  Cunningham,  assisted  by 
Miss  Pftyne  and  Miss  Cole,  "  Mosical  Entertainment;" 
Dec.  18,  Mr.  Charles  AspuU  Wells,  "  Pneumatics." 

RoYSTON.— At  the  Institute,  on  the  10th  Feb.  and  3rd 
March,  Bobert  Hunt,  Esq.,  F.B.S.,  author  of  "  The 
Poetry  of  Science,"  delivered  two  lectures,  one  entitled 
**  Sermons  in  Stones,"  the  other  "  Books  in  the  Bunning 
Brooks."  The  former  lecture  embraced  considerations  of 
phenomena  determining  Bock  Formation,  dec. — ^the  latter, 
Water  and  its  physical  condition.  Mr.  Hunt's  lectures 
were  most  attentively  listened  to  by  audiences  that  ap- 
})eared  to  enjoy  the  lucid  expositions  of  scientific  diffi- 
culties with  which  they  were  favoured  by  the  lecturer. 


MEETINGS  FOB  THE  ENSUING  WEEK. 

Mo2f.   SUUfttcal,  3.    AnniTertwy. 

London  Init.,  7.    Rer.  H.  Chxittnuf ,  "  On  the  HUtoiy  and 

AnllquitiM  of  HenOdiy;  and  on  lonM  other  braacbes  of 

Britbh  Aroh»oloc7.** 
Chemical,  8. 
Tubs.  BojalLut.,8.  FroC  Hnxle/,  "  On  the  Prindplei  of  Katwal 

HiJtoiT.*' 
Ciril  Engineer*,  8.    Dlscnision  upon  "  High  Speed  Steam 

NaTlgation  and  the  ReJatire  EMOBoey  of  the  Screw  Pro- 

peUer  and  Paddle  Wheelf  .*' 
Llnnaan,  8.    I.  Dr.  Cobbold,  **  On  a  tpedee  of  Medmsm  new 

to  Britain."  II.  Dr.  Thomae  Thom«on,  **  On  the  straotiire 

of  the  leedi  of  SarimgUmia  and  Canya*" 
Pathologlcid,  8. 
StotbtioaL  8.  Dr.  Fanr, "  On  the  Fay  of  the  Mlnlctan  of  the 

Crown.*^ 
Wkd.  Rojal  Soc.  Lit.,  4|. 

Boelotj  of  Arte,  8.  Dr.  LethebT,  ^  On  the  Economy  of  Food." 
Thou.  Rojal  Init.,  3.    Prot  Tjndall,  **  On  Soond." 
Rojal  Sode^  Club,  6. 
Nnmiimatic,  1, 
Antlqaarioe,  8. 
PhUological,  8. 
RoTal,  8|. 
FBI.    Bojal  Iniatatlon,  8|.  Mr.J.  W.Brett, ** On  the Sabmarine 

Telegraph.*' 
BATt    Asiatic,  2« 

B^ral  InaUtatlon,  3.     Prof.  FhilUpa,  **  On  the  Limlt«  of 

VariaUon  in  the  Btote  of  the  Olobe—intemal  Heat." 
Bojal  Botanic,  3|. 
Medical,  8, 


85.  FiBhezy  Board  (Scotland)— Copy  of  Beports. 

78.  National  Oalleiy— Retom. 

79.  Poor  Law  Saperintendenta  (Scotland)— Retun. 

63.  Dncby  of  CornwaU— Aeeonnt  of  Booelpte  and  Disbonenieiiti. 

68.  Small  Anna— Return. 

81.  East  India  Railwayi— Return. 

83.  East  India  (Law  ExpenietW Return. 

83.  Committee  of  Selcctton— Special  Report.  ^  _    .   , 

69.  Railway  and  Canal  Bills— Report  of  the  Board  of  Txade  (por- 

rocted  pages). 
4.  Bills— Impriionment  for  Debt. 

34. Grand  Juries  (Ireland)  Act  (lS36)-*Amendmient. 

37. Inocime>tax. 

Turnpilce  Trusts  (England  and  Wales)^General  Report  of  the 
Secretarj  of  State. 

Delivered  tke  6<*  Marek,  1857. 
409.  (Session,  1856).    Railwajs  (number  and  deseriptlon  of  persons 
emploTcd)— Return, 

Delivered  ike  IfUk  March,  1867. 
19.  Harbour,  Ac.,  BUls  (18,  Ely  Tidal  Harbour  and  BaUwaj)^ 
Board  of  Trade  Report. 

85.  SilTcr  Coinages  (Calcutta,  Ac.)— Retun. 

90.  Committals  (Metropolis)— Abstract  of  Return. 

91.  Clril  Serrices    A  statement  of  the  Estimatea. 

93.  Rerenue  Departments— A  statement  of  the  Estimates. 

RallwaTs  of  the  United  BUtes— Report  bj  Capt.Donf  tas  GaltOO. 
Delivered  tke  111*  Marck,  1857. 

80.  Swansea  Cemetery— Correspondence. 

84.  Public  Debt,  Ao.— Accounts. 
96.  Exchequer  Bills— Account. 

86.  Bills— Industrial  Schools  (amended). 

38. EodesiasticalJarisdlotion. 

39.  — -  Customs  Duties. 

41. Copyholds,  Ac.,  Commission  Continuance. 

42.     I    ■  I  Munidpal  Corporations  Act  Amendment. 


PABLIAMENTABY  BEPOBTS. 

SESSIONAL   PRINTED    PAPERS. 
Par.  No. 

Delivered  on  ike  3rd  Marek,  1867. 
46.  Incumbered  Estates  Court  (Ireland)— Return. 
41.  East  India(Territorial  RoTenues  ana  Disbursements-^Acooonts. 
29.  BUls— Registration  of  Long  Leases  (Scotland). 
32.      ■  ■  ■  Sa^gs  Bants. 

Delivered  tm  Hk  Murck,  1857. 

73.  Rerenue  Departments— Estimates. 

Delivered  om  ike  5<*  Marek,  1867. 

13.  Harbour,  Ac.,  Bills  (4.  EUe Harbour;  5,  Fraserburgh  Harbour; 
6,  Great  Yarmouth  Britannia  Pier;  7,  Lowestoft  apd  Burgh 
St.  Peter  Ferry  and  Roads ;  8,  Swansea  Harbour  Trust  and 
Swansea  DodL  Company ;  9,  Briton  Ferry  Docks ;  10,  Norfolk 
Estuary ;  11,  Sunken  Vessels'  Recorery  Company ;  13, 
Swansea  Docks ;  13,  None  Valley  Drainage  and  Narigation 
Improrement)— Board  of  Trade  Reports. 

69.  Railway  and  Canal  Bills— Report  of  the  Board  of  Trade. 

74.  Committee  of  Selection— 3rd  Report. 

75.  Railway  and  Canal  Bills— Report  of  the  General  Committer— 

(Groups). 
Wrecks  and  Casualties— Abstract  of  Returns. 

Delivered  onike^ik  Morck,  18K7. 
51.  East  India  (Judicial  Establishments,  Ao.>— Papers. 
60.  East  India  (Opium)— Returns. 

73.  LIrerpool  Port— Abstract  of  Receipt  and  Disbursement  of  Dock 
and  Light  Duties. 

Delivered  omtkeltkamd  9ik  Uttrck,  1857. 
19.  Harbour,  frc..  Bills  (14,  North  Lerel  Drainage;  16,  Wear- 
mouth  Bridge,  Ferries,  and  Approaches;  16,  victoria  (Lon- 
don) Docks ;  17,  Watchet  Harbour  Tniit  and  Watchet  Har- 
boor)— BoMd  of  Tnde  Bepoiti. 


PATENT  LAW  AMENDMENT  ACT. 

APrUOATIOXB  FOB  PATKNTB  AKO  PBOTBOTIOR  IIXOWBD. 

[From  Oaaettet  Mareh  6(A,  1857.] 

Dated  tUt  November^  1 656. 
2768.  Alexander  Clark,  Gate-street,  Lincoln's.  inn-flelds—ImproTe- 
ments  in  the  application  and  construction  of  rerolTlag  window 
shutters  and  blinds,  and  metal  window  sashes. 
Dated  2htd  JoniMiyv,  1857. 
190.  Richard  Archibald  Brocman,  166,  Fleet^treet— Improrements 
in  the  preparation  of  oil  for  lighting,  and  in  lamps,  wicks, 
and  chimneys.    (A  communication.) 

Dated  27<*  Jamuurw,  1857. 
241.  Darid  Toolow  Stewart,  Glasgow— Improwments  in  monldiag 
or  manuflMituring  cast-iron  pipes. 

Dated  12a  Fekmarif,  1857. 
400.  William  Bridges  Adams,  1,  Adam-street,  Adelphl^ImprOTe- 
ments  in  bidldings  and  other  structures. 
Dated  Wk  Atetfory,  1657. 
446.  Jean  Uarie  Letestu— Improrements  in  signals. 
448.  William  Edward  Newton,  66,  Chanceiy-lane— ImproTod  ma- 
chinery for  manufusturing  nuts  and  washers.   (A  ooramaal- 
cation.) 
460.  Thomas  Neweomb,  10,  Cowley-place,  Commerelal*<oad— Im- 

prorements  in  machinery  for  manuflmtfuring  nails. 
462.  Joseph  Quick,  Junr.,  and  Alexander  Fraser,  Sumner-ctreet, 
Southwark— ImproTements  in  apparatus  for  regulatlag  the 
drawing  off  and  Uie  supply  of  water  and  other  fluids. 

453.  Alexander  Parkes,  8,  Bath-road,  Blnnlngham— Imptorementa 

in  the  mannfttcture  of  nails. 

454.  John  Henry  Johnson,  47,  Llncoln's-4nn.fleIds— ImprOTements 

in  machinexT  or  apparatus  for  the  manufocture  of  pasteboard. 

(A  conununicatlon.) 

Dated  lltk  Februarift  1857. 
456.  Thomas  Ball,  3,  HTde-street,  Bloomsbuiy— An  improred  port- 
able oren  for  bulns  bread  and  other  articles  of  food,  in  the 

camp,  the  field,  or  Uie  house. 
458.  Cnwrles  Cowper,  30,  Southampton  buildings,  Chanceiy-lan^i- 

Improvements  in  making  drains,  and  in  machinery  for  that 

purpose.    (A  communication.) 
460.  William  Bnrslem  and  John  Buralem,  Cheadle,  Cheshire— An 

improved  picker  to  be  used  in  power  looms  for  wearing. 
462.  Thomas  WithnsU,  Manchester— Improrements  in  the  manu- 

focture  of  copper,  brass,  or  other  metallic  rollers  or  cylinders. 
464.  Ilarbr  Barber.  Belgrare,  Leloestershlre— Improrements   in 

knitting  madiinery. 
406.  Augustus  Kaltwasser,  5,  Qrore-street,  Camden- town— An  im- 

prorement  in  the  action  of  horisontal  pianofortes. 
468.  Bobert  Barlow  Cooler,  Nottingham— An  improrement  in  the 

manulbctnre  of  knitted  Ihbrus.  • 

470.  John  Nayior,  Wlnterton,  near  Brigg,  Lincolnshire— Improve- 

ments  in  horse  hoes. 

Dated  IHtk  Febnuny,  1857. 

471.  Charles  de  Bergue,  Dowgate-hlll— Certain  improreDMnU  In 

marine  steam  engines. 

472.  Jacob  Green,  Philadelphia,  U.S.— Improrements  in  fhmaces 

for  burning  combustible  gases  under  pressure  in  the  manu- 
ikcture  of  glass,  iron,  and  other  metals. 

473.  Hector  Christie,  Saiford—ImproTvmeats  in  flniihing  and  poUah- 

lag  tiumdf  and  yuni. 
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4Y4.  Robert  Beit,  BlrmiBghMn— An  improTmeiit  orimpiovaiiaita 

Ib  illwtnlT*ytii?i*. 
4T6.  Jtihn  Rrlaadi,  WMttttCtoii— ImproTcmflnta  in  Muealbiff  wire. 
476.  Jnllen  Blanc,  59,  Rna  St.  LooU,  Batlgnqllw,  near  Pari*— Im- 

provementi  In  making  Inwd  and  uaoolta.    ( A  oommonlca- 

tlon.) 

478.  John  Moule,  Saatelght-plaee,  Hafiknoj^nad— Improred  appa^ 

latiu  to  Yue  naed  Iter  tmmlng  PTrotaohnlc  oompoaltkuu  or 
preparation!  ft>r  prodndng  artuicial  Ughta  of  Tariou  ooloan. 

479.  DaTid  Cheetham,  Bochdal»— InytroTements  In  machineij  or 

appantm  for  prepating,  fpinnlng,  and  reeUng  eoiton  and 

other  flbroQi  nateriali. 
4M.  Bamnal  Qjer,  Briatol— Certain  fanproTHnents  In  ihlpt'wlnd- 

laasei,  capataas,  bompklns,  glni,  and  cranes. 
481.  Lools  L6on  Ftaoher,  ft.  Petite  Bne  Taranne,  Parla— Zmprore- 

mentc  in  i^paxatai  Ibr  the  mannltotuie  of  tgrpe  and  other 

artielee  vied  in  letter  proM  printing. 
Dated  1911  JTiAiiMif.  1867. 
484.  DavU  JAojd  Prioa,  Beanlbrt,  Breeknookahlre— Improremeata 

In  electrical  apparatof  tot  glTing  aignals,  and  appUanoee 

connected  thevewith. 

486.  William  HalMU  and  William  Hi^vrtt,  Boij.  LancadilM— 

An  improvedealfaeting  **  tempu/'  to  be  emplojed  in  power 
lOQHiia  hv  weaving. 
488.  Janei  AbenetlnrTweitainatar— An  improved  mode  of  oon- 
•tmcting  breahwater*  in  deep  water. 

487.  Jamea  Creole,  Winok.worth-plaoe,  Hoitoa— ImpHWimenta  in 

looma  for  wea^g  elaatic  and  oUier  fltbrica. 

488.  Thomai  Clajton,  Maneheater— ImpMrementa  in  machineiT  or 

apparatu  fkir  ornamenting  and  emboaring  wood,  leather, 
paper,  and  other  riinHwr  artielee. 

489.  WUUain  Clark,  63.   Chancery-lane— Impcorementf    in  the 

mannihetnte  of  eheet  gbw.    (A  eommnnieatioB.) 

490.  Jamea  Lord,  3,  Brierl7.«tteet,  Rochdale,  and  William  SoothUl, 

Stock-road,  Rochdale— Improrementa  in  iteam  boUen  Ibr 
the  more  effectual  conanmption  of  amdke,  wherebj  a  great 
laTing  of  coal  will  be  eflbcted. 

491.  Henry  Yoong  Davtaeett  Soott,  Brompton  Banacke,  near  Chat- 

ham—An  ImproTcd  mannfltctnre  of  cement. 
493.  Peter  Cato  and  Joeeph  Bettelej,  Lirerpool— Improrementf  in 

the  maeti»  jardi,  and  apan  nrahipaor  millng  Tesiels. 
Dated  20tk  Februar^t  1867. 
493.  William  Oakee,  Stoekton-on«Teea,  Durham— ImproTMBantf 

In  tl»e  mannftetnre  of  iron. 
496.  Edwaid  EdWBidf,  Abenbniy-fkwge,  Wrazhaok— Impiomnentf 

in  the  mannlhctare  of  chalni  Ibr  cablei  and  other  pnrpoies. 
496.  John  Oriat,  Iilington— Improvementa  in  maah  tuna  and  in  ap- 

paratna  to  be  empl^red  therewith,  which  appantna  ia  auo 


applicable  to  the  he«Ung  and  keeping  op  of  a  oontinnoui 

cuenlation  of 

nected. 


of  llqvida  in  any  Tciiel  to  whieh  it  m^y  be  eon- 


497.  Blehaid  Archibald  Brocnan,  168,  Fleet-atiMi— ImprovemeBts 
In  iteam  digging  appantof  ndtaUe  Ibr  dnining  and  excavat- 
ing pnrpceei,  parte  of  which  are  applicable  to  reaping.  (A 
ccrnmnnication.) 

499.  John  Combe,  Leeoa— Improvementc  In  the  oonatnwtion  and 
driving  of  power  looma  in  the  fbnnation  of  •hnttlei,  and  in 
the  winding  and  arrangementa  of  weft,  parte  of  which  im- 
pvovementc  are  applicable  to  other  porpoBea. 

MOl  Frederick  Charlee  Jenne,  Qreiham  atreet— An  lmptqv<ed  mann- 
Ihctore  of  artUMal  leather. 

iOl.  Joeeph  Olover  and  John  Bold,  jonr.,  Liverpool— ImpMreoents 
coniifting  of  Mtended  wea  of  photogm^ij  aa  applied  to 
dials,  taUete,  and  pletaref. 

603.  Wilhehn  Zlpter  and  Johann  Peter  Klein,  Biah^  Gallda,  Atu- 
tria— Improved  machineiy  cr  i^pamtoa  to  be  wed  in  the 
I  of  woollen  doth. 


Dated  31«l  Febnutr^t  1857. 

604.  Elkan  Adler,  133,  High  Holbom— Improvementf  In  spring 
bed  bottoms,  said  bottoms  being  applicable  to  other  descrip- 
ti<ms  of  fomlture. 

006.  Alexander  Theophilns  Blakely,  Tonbridge-wells— Improve- 
ments in  ordnance. 

606.  John  Eloe  and  Samuel  Hartley,  Mancheater— Improvementa 

in  machinery  fbr  moulding. 

607.  Joseph  Fielding,  Aahton-under-Lyne— An  Improved  apparatus 

applicable  to  steam-pipes  or  flinders  used  Ibr  heatUig  and 
drying,  which  said  apparatus  may  be  similarly  cmj^oyed 
wherever  steam  Is  used  Ibr  such  purposes. 

608.  John  Whitehead,  Preston— Improvements  in  boUers. 

609.  Francis  Hay  Thomson,  Glasgow— Improvements  in  the  manu- 

Ihcture  <tf  iron. 

610.  John  Heniy  Johnson,  47,  Lincoln*s*inn-flelds— Improvements 

in  rabining  machines.    (A  ccmmunlcatlcn.) 

611.  John  Barber,  Manchester— Improvements  in  compound  printing 

manndrills. 
618.  John  Bflddleton,  Hyde,  Cheshlrc,  and  William  Stent,  FUrikld, 

near  Manchester— rmprovements  in  railway  chairs,  and  in 

the  Joining  of  rails  Ibr  railways. 
614.  John  Turner,  Syresham,  Northamptonshire— Improvements  in 

the  process  of  manulhotwing  bread,  and  la  the  component 

parts  of  the  same. 
614.  Ylotor  Touche,  14,  Rathboae-plaee,  Oxibid-atieei— Improve* 

meats  In  the  manulbcture  of  paper  from  bast  or  bast. 
616.  John  WlUlams,  WIgglnton,  Oiftndshlro— Improrements  In 

common  road  vehicles. 
616.  Mldiael  Oronae,  649,  Oxibcd-etreei— An  Improved  avDintoa 

ftw  giving  tti44]||j  to  lllbbOi4indoaittb^      ^'^ 


617.  Geoice  Phillips,  Hammeiwaitb— Improveanenta  la  atatiflBaiy 

eaUnets,  and  In  envelopes  to  be  used  therawitli. 

618.  William  Qossage,  Widnee— ImprovemenU  in  thn  mamuAwtve 

of  soda  and  potash. 

619.  Augusta  Quidde  and  Charlee  Mayet,  Bhdn,  GnUcIn,  Awlria- 

Certain  Improvements  in  propelling. 

Dated  23rd  F^ntarg,  1867. 
621.  William  Footman,  34,  Rodney-street,  PentonviUo— Further 

utilldng  the  illuminating  properties  of  gaa,  bj  impewvemeati 

In  burners  and  shades  or  rellectcn. 
633.  Joseph  James  Bannlstar,  Bonthwark— An  Improved  watch  aai 

property  protector  pocket. 

626.  Francis  Coniliane  La  Croix,  Kew  York— An  Improvement  to 

reducing  and  reefing  the  topaalla  of  vessda. 

627.  James  Edward  Sheaiman,  PiaUleo— Improtmaeata  In  aaddlH 

and  collars  for  horses  and  other  *»^iip*i*- 
639.  William  Edward  Newton,  66,  Chancefr-laao— An  Improved 

Ibmace  ftr  locomotive  and  other  boUers.    (A  owmnnnim- 

tlon.) 
631.  Jacques  Henri  Marie  Maiaslat,  Faria-ImptovemoiU  la  dAhU^ 

maehineiy  for depoaitiagnain and  manure. 
633.  Laurent  Lanrot,  33,  Rue  f&taias  St.  George'a,  Pnrl»-«e](k- 

rating  the  dlffbrent  solid  Iht^  (acides  gvas)  adda  ftom  ths 

liquid  6itty  ones, 

636.  John  Milnes,  Sutton  Mill,  KiUwidc,  Torkahlra.  and  William 

Thompson,  Sutton  Mill— Improvements  in  looma  florweaviag. 
Dated  341*  Fekraaewy  1867. 

637.  Richard  Archibald  Broomaa,  166,  Fleet-etreet — Improvcaseati 

In  under  skirts  or  petticoats.    (A  oommunloatloa. ) 

638.  Joseph  Betteley,  Liverpool— Improvements  In  machlnay  Itar 

lifting  and  working  anchon,  cables,  and  other  weights  oa 

ahlpboard. 
641.  Alexander  Parites,  Birmingham— Improvements  In  seperaii^ 

tin  from  tin-plate  soap,  and  tin  or  line  frona  other  surCucs 

of  iron. 
643.  John  Hemy  Johnson,  47,  Llaecln1s4nn-6eldn— Improvemeats 

in  flwteningB  Ibr  dress  and  other  purposee.    (A  oonununica- 

tlon.) 

646.  AlexaaderMltdMll,  Peterhead,  N.B.—ImproviemonU  in  hsr. 

poonguns. 

Dated  361*  Airwafy,  1867. 

647.  William  Wood,  MonkhlU-hooso,  near  Pontefkwet,  Yorkshlie- 

Improvementa  in  msffhlnery  or  apparatus  uaod  In  the  maaa- 
fiicture  of  carpets  and  other  pile  Ibbilcs. 
James  Fenton,  Low  Moor,  near  Bradted—Aa  improved  me- 
thod of  connecting  the  Md  pipes  of  loeosaottTe  cnghies  aad 
tenders. 

^..  Laurent  Plaud,  39,  Rue  de  l*Behlquler.  Paris— Improvemeati 
in  Tentilating  and  preventing  InwMlatUNis  in  ooni  miniw 

663.  Louis  Emile  Osslan  DegrandTPmti— Certain  tanproved  lentica- 
lar  riaases  for  lighting  and  inflecting  or  reAnellag. 

666.  John  Heniy  Johnson,  47,  Lincoln^Mnn  fields— Improvemeati 

In  appanutusor  Instrumoits  Ibr  measvlagdiataaoes  and  ele- 
vations.   (A  <Mpwimqntfgf|ffn  \ 

667.  Moees  Haym  Pleeiotto,  8,  Crosby- aquMV—Imprafmneats  to 

preparing  flax,  hemp,  and  other  fibrous  substances. 
669.  Auguste  Godet,  Capne.  de  Marines,  Bordeaax— bnprovcnenti 
in  reefing  saito. 
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FRIDAY.  MARCH  20,  1857. 


NOTICE  TO  CANDIDATES. 

PersoDB  who  intend  to  o£fer  themselves  as 
Oandidates  at  the  Society's  Examinations  in 
June  next,  in  London  and  at  Huddersfield,  are 
desired  to  take  notice  that  no  one  will  bo  ad- 
mitted to  the  Examinations  who  shall  not  have 
sent  in  his  "  Return  paper*'  to  the  Secretary  of 
the  Society  of  Arts,  before  Monday,  the  20th  of 
April  next 


EXHIBITION  OP  INVENTIONS. 

The  Society's  Ninth  Annual  Exhibition  of 
Inventions  will  be  opened  on  Monday  next,  the 
28rd  instant  The  Exhibition  wiU  be  open 
every  day  till  the  23rd  of  May,  from  10  a.m.  to 
4  p.m.,  and  is  free  to  the  members  and  their 
Mends.  Members,  by  tickets  or  by  written 
order  bearing  their  signature,  may  admit  any 
Btimber  of  friends. 


FIFTEENTH  ORDINARY  MEETING. 
Wednesday,  March  18,  1857. 

The  Pifteenth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 
nesday, the  18th  inst,  Professor  Owen,  F.R.S., 
in  the  chair. 

The  following  Candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 


BUckmore,  Martia 
Field,  William 
Forater,  W.  £. 
FreatOD,  W.  A. 
Garland,  Bev.  Oeor^e 


Holland,  William 
Ludlam,  Heniy 
MozoQ,  Tbomaa 
Plammer,  Beojamin,  jan. 
Shapoott,  George  Parkman 


Smith,  Tbomaa  Hosdell. 
The  Paper  read  was : — 

ON  THE  ECONOMY  OF  FOOD. 

By  Dr.  Letheby,  Professor  of  Chemistry  in  the  College 
of  the  London  Hospital,  and  Officer  of  Health  for  the 
City  of  London. 

The  statistics  of  crime,  disease,  mortality,  and  even 
of  the  general  prosperity  of  a  country,  are  intimately 
associated  with  all  that  concerns  the  supply  of  food  to 
the  people ;  the  question,  therefore,  of  the  economy  of 
food,  by  which  I  mean  the  facts  of  its  production,  dis- 
tribution, and  proper  appropriation,  is  of  great  import- 
ance, for  it  alike  commands  the  attention  of  the  philan- 
thropist, the  philosopher,  and  tiie  statesman. 

I  regret  that  the  time  at  my  disposal  this  evening  will 
not  permit  me  to  enter  upon  those  parts  of  the  subject 
which  concern  the  production  of  food  and  its  supply.  I 
moat  confine  myself,  as  closely  as  possible^  to  those  facta 
whidi  have  been  dearly  made  out  respecting  the  proper 
apraopriation  of  it. 

Hardly  20  years  have  elapsed  since  chemists  and  phy- 
siologists bc^n  to  turn  their  attention  to  the  composition 
of  food,  and  the  uses  of  its  several  constituents  ;  but  in 
the  course  of  that  time,  the  labours  of  Prout,  Liebig, 


Dumas,  Boussingault,  Playfair,  Johnston,  Mulder, 
Lehmann,  Persoz,  Bernard,  Payen,  and  others,  have 
developed  a  body  of  facts,  which,  although  of  gigantic 
proportions,  may  yet  be  comprehended  in  a  very  sim- 
ple expression,  namely,  that  the  various  alimentary 
subst&nces  made  use  of  by  man  and  animals,  contain  at 
least  four  classes  of  constituents,  each  of  which  per- 
forms its  own  assigned  function  in  the  living  animal 
economy.  If  the  substance  contains  nitrogen,  it  usually 
serves  for  the  nourishment  of  tissue,  and  is  called  plastic 
or  nitrogenous ;  if  it  is  deficient  in  nitrogen,  but  has  an 
excess  <?  carbon  or  hydrogen,  it  then  undeigoes  combus- 
tion in  the  bod^,  and  is  called  the  non-nitrogenous  or 
respiratory ;  if  it  is  fatt^  in  its  nature,  it  performs  the 
double  duty  of  maintaining  animal  warmth,  and  of 
assisting  in  the  assimilation  of  nitrogenous  compoimds ; 
and,  lastly,  if  it  is  saline  in  its  quality,  it  goes  to  build 
up  the  solid  textures  of  the  animal  frame,  and  also  does 
the  important  work  of  carrying  new  materials  into  the 
system  and  old  ones  out  of  it.  Man  and  animals  are 
alike  in  this  paiticular — that  they  cannot  live  upon  food 
which  does  not  contain  all  these  classes  of  constituents. 
Experience,  and  common  instinct  tell  us  also,  that 
these  classes  must  be  associated  in  due  proportion.  In 
fact,  a  survey  of  the  diffe^rent  kinds  of  food  made  use  of 
by,  different  nations,  and  of  the  peculiar  habits  of  feed- 
ing which  characterise  particular  classes  of  individuals, 
wul  show  that  there  is  ever  an  instinctive  struggle  to 
bring  together,  and  to  maintain  in  right  proportion,  these 
several  constituents  of  food.  This  fact  has  been  so 
forcibly  expressed  by  a  recent  writer,  the  late  Mr.  John- 
ston, tnat  I  shall  offer  no  apology  for  freely  quoting  him. 
A  glance  at  the  table  before  you  will  show  that 

Table  I. 
NUTRITIVE  VALUE  OF  FOODS. 


Subctaaca,  100 
parti. 


HnauuiMilk 
CowiMilk 
Skimmed  Milk... 
Batter  Milk 
Beef  And  Mutton. 
Veal.... 
Fooltrj 
Bacon. 
CheeN(Chedder) 
„  (Skimmed) 
Butter.... 


*•••••  •••■••••• 


•««••••••••• 


Eflp 

M^iteofEgg. 
YolkofBgg.. 
White  Flflh.... 


Salmon  •...*■■  .m 

Eel 

Wheat  Flour... 
Barlej-meal ... 
Oat-meal........ 

Bjo-meal 

Indlan-meaL... 

Rioe    

Harrioot.......... 

Peaa 

B«an« 

]>ntUi. 

Wheat  Bx«ad 
Bjre  Bread.... 

Potatoes 

Green  Vegetables 
Arrow-roots. 


■••••••«••««••• 


I 

89 
86 
87 
87 
73 
77 
74 
20 
36 
44 
16 
74 
78 
62 
79 
78 
80 
16 
16 
16 
16 
14 
14 
19 
13 
14 
14 
44 
48 
74 
86 
18 


.5 


S^l 


36 

4.6 

4.6 

4.6 

19.0 

19.0 

21.0 

0.8 

29.0 

46.0 

14.0 

20.0 

16.0 

19.0 

17.0 

10.0 

11.0 

lOM 

12.0 

9.0 

9.0 

7.0 

23.0 

2X0 

24.0 

29.0 

9.0 

6.3 

2.0 

2.0 


4.2 
6.0 
6.0 
6.0 

•  •• 


••• 


70.0 
70.0 
62.0 
66  0 
66.0 
76.0 
46.0 
68.6 
44.0 
44.0 
49.0 
46.0 
23.0 
4.0 
82.0 


i 


3.0 

4.1 

2.7 

0.6 

6.0 

1.0 

3.0 

70.0 

30.0 

6.0 

83.0 

10.6 

30.0 
1.0 
4.0 
8.0 
2.0 
3.4 
6.0 
2.0 
8.0 
0.3 
3.0 
3.0 
1.4 
1.6 
1.0 
1.0 
0.2 
0.6 


2 

3 


0.2 

0.7 

0.7 

0.7 

2.0 

0.6 

1.2 

1.3 

4.6 

6.0 

2.0 

1.6 

1.6 

1.3 

1.2 

1.4 

1.3 

1.7 

3.0 

3.0 

1.8 

1.7 

0.3 

3.6 

3.0 

3.6 

2.3 

3.3 

1.4 

0.7 

0.7 


I 


4 


11.4 

14.8 

11.6 

6.0 

12.0 

2.4 

7.2 

168.0 

72.0 

14.4 

199.0 

25.0 

72.0 
2.4 
9.6 
19.2 
74.8 
76.8 
76.4 
70.8 
84.2 
76.7 
62.2 
62.8 
47.4 
47.6 
51.4 
46.4 
23.6 
60 
83.0 


3.6 

4.6 

4.5 

4.5 

19.0 

19.0 

21.0 

0.8 

29.0 

46.0 

... 

14.0 

20.0 

16.0 

19.0 

17.0 

10.0 

11.0 

10.0 

12.0 

9.0 

9.0 

7.0 

23.0 

22.0 

24.0 

29.0 

0.0 

5.3 

3.0 

2.0 


HK 


14.9 
19.a 
16.0 
10.6 
31.0 
21.4 
128.2 
168.8 
01.0 
169.4 
99.0 
39.0 
20.0 
88.0 
21.4 
96.C 
29.2 
85.8 
86.8 
88.4 
79.8 
93.2 
83.7 
76.S 
84.8 
71.4 
76.6 
60.4 
63.7 
26.6 
7.0 
82.0 


In  this  Table  the  carboniferous  matter  is  calculated  as  starch ;  10 
oTlkt  being  egnal  to  24  oTstaroh. 

different  kinds  of  food  contain  different  proportions 
of  the  four  proximate  principles  to  which  I  have 
referred ;  and,  if  we  regard  human  milk  aa  the  type 
or  model  of  what  our  food  should  be,  it  will  be  seen 
that  whenever  we  partake  of  any  aliment  that  ia  natu- 
rally deficient  in  one  or  more  of  these  principles,  we 
endeavour  to  increase  it  by  art,  as  by  using  it  with  some 
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other  food  which  is  rich  in  the  defective  subetanoe.  Our 
white  meat,  for  example,  is  deficient  in  fat;  we,  therefore, 
eat  bacon  with  veal,  with  liver,  and  with  fowl,  or  we 
capon  the  latter,  and  thus  increase  its  natural  fat.  We 
use  melted  butter  with  most  kind  of  fish,  or  we  fry  them  in 
oil;  whUe  the  herring,  the  salmon,  and  the  eel, are  usually 
iat  enough  in  themselves,  and  are  dressed  and  eaten  alone. 
It  is  with  a  view  to  similar  adjustment  that  we  mix 
eggs  and  butter  with  sago,  tapioca,  and  rice ;  that  we 
add  oil  and  the  yolk  of  an  egg  to  salad ;  that  we  boil 
rice  with  milk,  and  eat  cheese  with  maocaroni.  The 
Bune  instinct  has  determined  the  use  of  vegetables  with 
meat,  and  butter  with  bread.     Bacon  and  preens,  like 

Sork  and  peas-pudding,  is  a  comunction  of  viands  which 
oes  not  owe  its  popularity  to  old  habit  or  the  mere  taste 
of  the  epicure ;  and  so  with  a  dish,  common  in  Ireland, 
under  tiie  name  of  Kol-cannon ;  the  potatoe,  which  is 
poor  in  gluten,  and  the  cabbage,  which  is  usually  rich  in 
this  ingredient,  are  mixed  togeUier,  and  thus  they  approach 
the  composition  of  wheaten  bread,  but  both  of  these 
flubstances  are  deficient  in  fat ;  add,  therefore,  a  little 
hacon  or  fat  nork  to  the  mixture,  and  you  have  a  Kol- 
cannon,  which  has  all  the  good  qualities  of  the  best 
Scotch  oatmeal,  and  to  many  it  is  more  savory  and 
palatable.  Again,  the  mixture  so  usual  in  Ireland  and 
Alsace,  of  butter-milk  or  curdled  milk  and  potatoes,  and 
the  combination  of  rice  and  fat  which  makes  the  diet  of 
eastern  nations ;  even  the  little  dab  of  butter  upon  tlie 
poor  man's  potatoe,  and  the  bit  of  dieese  that  ne  eats 
vriih  his  bread  for  dinner,  are  matters  not  of  luxury  but 
of  necessity,  and  the}'  show  how  by  long  experience  we 
have  at  last  learnt  to  a^ust  the  proximate  constituents 
of  food,  so  as  best  to  maintain  the  health  and  vigour  of 
the  body.  "  But  when,  through  force  of  circumstances, 
or  through  a  distorted  taste,  the  natural  instinct  for  such 
adjustment  cannot  be  gratified,  or  is  foolidily  thwarted, 
the  health  is  endangered,  the  constitution  ffradually 
altered,  the  temperament  modified,  life  shortened,  families 
extinguished,  and  whole  races  of  men  swept  from  the 
face  of  the  earth.*' 

There  is  a  law  of  nature,  therefore,  which  regulates 
these  things ;  and,  to  use  the  words  of  Liebig,  "it  is 
the  elevated  mission  of  science  to  bring  this  law  home  to 
our  minds ;  it  is  her  duty  to  show  why  man  and  ani- 
mals require  such  admixture  in  the  constituents  of  their 
food  for  the  support  of  the  %dtal  functions,  and  what  the 
influences  are  which  determine,  in  accordance  with  the 
natural  law,  changes  in  the  admixture. 

**  The  knowledge  of  the  law  elevates  man  in  regard  to 
an  important  function  which  he  possesses  in  common 
with  the  lower  aninuds,  above  the  level  of  those  beings 
which  are  destitute  of  reason,  and  supplies  him,  in  the 
regulation  of  those  bodily  wants  which  are  essential  to 
his  existence  and  prosperity,  with  a  protection  whidi  the 
lower  animals  do  not  require,  because  in  them  the  com- 
mands of  the  instinctive  law  are  not  opposed  or  over- 
powered by  the  allurements  of  sense  or  by  a  perverted 
and  resisting  will." 

The  recognition  of  this  law,  and  the  practical  applica- 
tion of  it  to  the  dietaries  of  a  community,  are  obviously 
of  great  advantage,  for  not  only  would  they  tend  to  in- 
crease the  health  and  strength  of  the  population,  but 
they  would  also  effect  a  great  economy  in  the  general 
use  of  food.  That  there  are  difficulties  which  stand  in 
the  way  of  such  an  application  cannot  be  doubted ;  in 
fact,  the  natnial  peculiarities  of  individuals,  to  say 
nothing  of  the  differences  of  occupation,  and  the  ever- 
varying  quality  of  the  food  itself,  is  enough  to  create  a 
doubt  as  to  the  possibility  of  its  general  application 
until  the  proj^reas  of  our  science  has  gone  far  beyond  its 
present  position.  Nevertheless,  there  are  certain  well- 
acknowledged  facts  at  our  disposal  which  may  serve  as  a 
temporaxT  guide  to  practice. 

A  healthy  vigorous  man  consumes  annually  about 
7(Hlbs.  of  solid  matter  in  his  food,  and  yet  the  weight 
of  his  body  remains  constant.    This  laige  amount  of 


food  has  therefore  not  contributed  to  the  bulk  of  his 
frame,  but  has  evidently  been  expended  in  the  manifesta- 
tion of  force.  It  is  true  that  during  the  whole  tinie 
portions  of  his  system  have  been  constantly  undei^ing 
change — that  they  have  been  worn  out  by  labour  and  as 
constantly  repaiieid  by  food ;  but  to  disentangle  the  sub- 
ject from'all  such  complicated  phenomena,  it  is  evident 
that  the  ultimate  destiny  and  purpose  of  the  food  has 
been  the  development  of  force.  Ought  we  not,  therefore, 
to  have  some  .knowledge  of  the  relations  between 
them?  In  other  words,  mive  we  not  here,  as  in  physics, 
the  means  of  ascertaining  the  relations  between  cause 
and  effect. 

Experiments  on  healthy  men  have  shown  that  the 
daily  consumption  of  the  two  principle  elements  of  food 
— ^namely,  carbon  and  nitrogen,  are  about  5,600  grains 
of  the  former,  and  125  of  the  latter.  These  are  con- 
tained in  a  diet  composed  of  12oz.  of  beef  and  20oe.  of 
bread,  with  about  half  an  ounce  of  butter.  Aooord- 
ing  to  some  authorities,  this  quantity  of  food  has,  for  an 
<»dinary  machine,  a  thermotic  power  capable  of  raiang 
fourteen  millions  of  pounds  one  foot  high ;  but  we  find 
that  when  it  is  consumed  in  the  animal  machine,  and 
that,  too,  under  the  most  advantageous  circumstances, 
the  power  is  not  more  than  three-and-a-half  miUions  of 

C»unds  to  the  height  of  a  foot.  Even  this  is  excessive 
hour ;  for,  to  judge  from  the  work  done  by  an  active 
labourer,  or  by  a  strong  criminal  at  the  treadmill,  it 
rarelv  exceeds  two  millions  of  iwunds ;  in  fact,  the  last 
worthy  only  lifts  about  one  million  of  pounds  to  the 
height  of  a  foot  every  day. 

Looking,  therefore,  at  the  mechanical  power  of  food 
in  the  human  body,  it  is  clear  that  a  lar;^  amount 
of  motive  force  is  othent-ise  disposed  of  than  in  the  out- 
ward manifestations  of  work.  Much  of  this  is  doubtless 
used  in  the  various  massive  and  molecular  movements  of 
the  internal  structures,  each  of  which  demands  an  ex- 
penditure of  power  which  cannot  be  rightly  estimated.  The 
beating  of  the  heart,  the  movements  of  respiration,  the 
friction  of  the  circnlating  fluids,  and  the  peristaltic  action 
of  the  viscera  are  examples  of  these.  In  the  exercise  of  the 
brain  there  is  also  an  expenditure  of  force,  and  the  loss  of 
animal  heat  by  radiation  is  also  a  loss  of  power ;  and  little 
is  known  of  these  various  deficiencies  beyond  the  fact  that 
in  the  aggregate  of  the  day's  work  they  amount  to  from  ^ 
to  ^th  of  the  entire  force  of  the  body.  Assuming,  how- 
ever, that  a  ration  of  food  containing  5,600  giains  of 
carbon  and  126  of  nitro^n  is  capable  of  developing 
enough  available  power  m.  the  human  system  to  raise 
a  weight  of  one  million  pounds  a  foot  hi^,  we  have 
then  a  standard  of  working  power  by  which  we  may 
estimate  the  labour  value  of  the  several  dietaries  now 
in  use, 

Another  point  of  importance  in  the  economy  of  food 
is  the  question  that  relates  to  the  proportioos  of  the 
several  constituents  of  food  that  ougnt  to  be  associated 
in  order  that  the  work  of  alimentation  may  be  propeily 
performed ;  for,  as  I  have  already  said,  experience  has 
shown  that  there  is  a  natural  law  which  regulates  the 
demand  for  the  plastic,  the  respiratory,  the  fatty  and 
saline  elements  of  food ;  and  whenever  if  happens 
that  either  of  these  is  deficient  or  in  excess,  the  pro- 
cess of  alimentation  is  soon  interfered  with,  and  the 
functions  of  the  whole  8>'8tem  deranged.  Human  milk, 
whidi  may  be  regarded  as  a  model  food,  furnishes  an 
indication  of  how  much  of  these  principles  should  be 
taken  together.  From  that  we  conclude,  that  the  pro* 
portions  which  are  best  suited  for  the  wants  of  the  ani- 
mal system,  are  one  part  of  the  plastic  to  about  three  of 
the  respiratory,  and  in  the  case  of  the  physiological 
ration  to  whidb  I  have  alluded,  viz.,  the  12  ozs.  of  beef 
and  20  of  bread,  with  half-an-ounce  of  butter,  theea  are 
the  proportions  in  which  they  are  combined :  but  an  ex- 
amination of  the  table  which  I  have  drawn  up,  win 
show  that  these  proportions  rarely  occur  in  any  single 
aliment.    Hence,  the  necessity  for  assodating  differail 
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aurtides  of  food  so  as  to  obtain  the  results  indicated  in 
the  standard.   Acting  on  the  supposition  that  the  nitro- 

.^enous  elements  are  the  most  important,  attempts  have 
been  made  to  represent  the  equivalent  values  of  food 
according  to  the  proportions  of  these  substances  contained 
in  them,  but  au  such  attempts  have  failed  to  acquire 

.  a  pnctical  character  because  oi  the  circumstance  that  the 

I  {Ht)portions  of  the  other  proximate  principles  are  never  con- 

.  stant.    (See  Tables  I.  and  II.) 

Table  II. 

.IfiUritioe  tquivalenU — calculated  accorditig  to  the  amountt 
of  nitrogen  in  the  dry  eubetancea  ;  human  mUk  being  100. 


YeseUble. 

Animal. 

JUoe 

..    81 
..    84 
..  100 
..  106 
..  106 
..  119 
..  125 
..  138 
..  142 
..  166 
..  239 
..  276 
..  288 
..  320 

Human  Milk 

Cows'  Milk 

Yolk  of  Egg 

Ovsters 

Cheese 

Eel 

Mussel 

Ox-liver 

Pigeon 

Mutton 

Salmon 

Lamb 

White  of  Egg 

Lobster 

Skate 

100 

Potatoes 

237 

Jdaize 

305 

Bye 

Badish 

...  306 
.    831 

Wheat 

..    434 

Barky 

Oats 

...  628 
570 

White  Bread 

Black  Bread 

Peas 

...  766 

...  773 

776 

Lentils 

838 

Haricots.... 

845 

Beans 

.    859 

...  869 

Veal 

Beef 

Pork 

Turbot 

...  873 
...  880 
...  893 
...  898 

Ham , 

...  910 

* 

Herring 

...  914 

If,  in  fact,  it  were  desirable  to  tabulate  substances 
according  to  the  proportion  of  their  plastic  or  nitro- 
genous constituents,  then  the  figures  in  the  eighUi 
ooloumn  of  my  table  would  represent  the  per  centage 
nutritive  powers  of  such  substances;  but  if  it  were 
j«quired  to  tabulate  them  according  to  their  value  as 
.respiratory  foods,  then  the  seventh  column  would 
be  indicative  of  their  strebgth ;  while  the  tabular 
.arrangenient  expressive  of  their  total  per  centage  amount 
of  nutritive  power  would  be  expressed  in  the  last  column. 
^  verjr  little  attention  to  the  proportions  of  the  several 
nutritive  elements  as  expressed  in  this  table  will  indi- 
cate the  kinds  of  combinations  that  shoidd  be  effected 
in  order  to  secure  the  proper  proportions  of  the  model  or 
ph3'siological  standard.  But  here  also  the  application 
of  science  must  be  controlled  by  practice,  for,  as  Poggiide 
observes,  the  nutritive  power  ot  alimentaiy  substances 
depends  also  on  their  strength,  their  oohesion,  aitd  their 
•di^^estibility,  and  frequently  a  substance  ridi  in  alimentary 
jMinciples,  but  difficult  of  digestion,  nourishes  less,  and 
produces  less  strength  than  another  matter  easily  dis- 
.flolved  by  the  digestive  juices.  Thus,  meat  nourishes 
inuch  more  than  cooked  white  of  egg,  although  these 
two  substances  possess  the  same  composition.  If  we  add 
to  flour  one-third  its  weight  of  water,  it  is  found  that 
we  shall  not  produce  the  same  physiological  effects  as 
with  bread  which  contains  the  same  principles.  Gelatine 
is  more  nitrogenous  than  meat,  and  yet  numerous  experi- 
ments have  proved  tliat  dogs  die  after  several  weeks  of 
tiiifl  exclusive  regimen,  whereas  witli  meat  alone  they 
live  much  longer.  Again,  the  nitrogenous  principles  of 
the  corticle  layers  of  corn,  as  the  bran  of  wheat,  rye, 
barley,  oats,  &c.,  are  refractory  to  the  action  of  the 
digestive  organs  of  man.  And,  lastly,  it  lias  been  proved 
again  and  again  by  experiment,  that  an  artificial  mixture 
of  the  several  constituents  of  bread  and  beef  have  not 
Ahe  nutritive  value  of  the  natural  substances.    It  is  im- 


portant, therefore,  that  all  our  theoretical  results  should 
be  carefully  controlled  by  practice. 

This  leads  me  to  the  question  of  the  actual  proportions 
in  which  these  substances  are  associated  in  the  several  pub- 
lic dietaries  of  the  country.  (Vide  Table,  following  page.) 

The  smallest  amount  of  food  on  which  a  healthy 
man  can  exist,  and  tliat  only  for  a  short  time,  is 
the  punishment  diet  in  prisons  of  a  poimd  of  bread 
a-day  with  water.  This  furnishes  8*2  parts  of  respi- 
ratory, and  1*4  of  plastic.  It  is  manliest,  even  from 
theory,  that  these  amounts  of  nutriment  are  not 
sufficient  to  maintain  the  integrity  of  the  system.  A 
man,  therefore,  placed  on  such  a  diet  soon  begins  to  feed 
on  himself  and  to  lose  weight ;  in  the  course  of  three 
days  he  will,  on  an  average,  loee31bs.  in  weight ;  and  in 
most  of  the  prisons  where  a  man  is  under  long  punish- 
ment, as  for  example,  over  two  weeks,  he  has  full 
rations  every  fourth  day.  If  these  were  not  furnished  to 
him^r-his  system,  though  perfectly  inactive  as  regirds 
bodily  work,  would  get  thoroughly  out  of  repair.  But 
little  less  nutritive  is  the  diet  supplied  at  the  County 
and  Borough  Gaols  of  England  to  the  prisoner  who  is  to 
be  confined  for  a  period  of  not  more  than  seven  days. 
His  daily  rations  of  bread,  meat,  and  milk,  contain  only 
about  2  ozs.  of  plastic  matter  and  12*4  of  respiratory. 
Next  in  the  series  are  the  dietaries  of  the  County  and 
Borough  prisons  when  the  prisoner  is  confined  for  more 
than  two  months  and  is  not  kept  at  hard  labour.  These 
furnish  about  16  ozs.  of  solid  respiratory  matter,  and 
3*1  of  plastic.  In  the  Scotch  prisons  the  amounts  are 
19  ozs.  of  the  former,  and  3*4  of  the  latter ;  while  in 
the  Irish  gaols,  it  is  20*5  and  3*4.  When  the  prisoner 
is  employ^  at  hard  labour  the  dietar}'  in  the  English 
prisons  is  3*5  ozs.  of  plastic  and  18*2  of  respiratory  ;  in 
the  Irish,  it  is  3*6  and  22*0;  and  in  the  Scotch,  it  is 
4*6  and  27*0.  The  Unions  of  England  employ  dietaries 
which  are  exceeding!}'  variable,  but  the  daily  average  of 
them  is  2*8  ozs.  of  plastic  and  14*2  of  respiratory.  This 
is  somewhat  less  in  nutritive  value  than  the  dietaries 
furnished  to  destitute  debtors ;  for  the  average  of  these 
is  3*1  ozs.  of  plastic  matter  and  16*3  of  respiratory,  so 
that  the  poor  man  who  who  has  to  seek  parish  relief 
after  the  hard  struggle  of  a  long  li£e,  is  actually  worse 
provided  for  than  he  who  by  cai'eless  or  improvident 
nabite  has  become  the  inmate  of  a  prison.  And  worse 
still,  the  convict  whose  crimes  have  made  him  a  curse 
to  society,  and  whose  labour  while  in  prison  does  not 
produce  above  two  pound  ten  a-year,  i&  carefully 
tended  in  a  comfortable .  home,  and  has  daily  a  rich 
diet  of  3*6  ozs.  of  solid  nitrogenous  matter,  and 
18*4  of  rei^irator}'.  In  short,  as  the  table  will  show, 
the  day's  ration  of  an  unfortunate  inmate  of  a  Union 
is  only  about  33J  ozs.  in  weight,  while  that  of  the 
debtor  is  38  ozs.,  and  that  of  the  convict  is  nearly  48  ozs. 
Such  a  contrast  in  the  comforts  of  the  three  classes  is 
remarkable,  and  we  cannot  fail  to  see  in  it  an  encourage- 
ment to  crime;  in  fact,  when  an  nmnmal  want  presses 
upon  the  poorer  classes,  the  effect,  of  this  temptation  is 
seen  in  the  crowding  of  the  public  gaols.  So  dearly  was 
this  shown  during  the  late  famine  in  Ireland,  that  it 
became  the  subject  of  legislative  interference.  I  would 
not  urge,  however,  that  the  diet  of  the  criminal  should 
be  much  reduced,  but  rather  that  the  food  of  the  pauper 
sliould  be  increased;  for  to  judge  from  the  results  of 
piactice,  as  well  as  from  the  indications  of  theory,  it  does 
not  appear  that  an  individual  can  sustain  himself  at 
ordinary  labour  on  a  diet  that  contains  less  than  4  ozs. 
of  nitrogenous  matter  and  13  of  respiratory.  An  apt  il- 
lustration of  this  is  given  by  Dr.  Cnristison,  in  a  recent 
report  on  this  subject.  The  prison  diet. at  Perth,  for 
long  terms  of  imprisonment,  consists  of  19  ozs.  of  car- 
boniferous matter  and  6  of  nitrogenousr-in  all  26  ozs., ac- 
cording to  Dr.  Christison's  scale.  Now  it  was  not  only 
found  unsafe  to  reduce  this  amount  for  ordinary  sedentary 
occupations,  but  it  was  found  also,  that  prisoners  could 
not  work  for  any  length  of  time  upon  it;  for  when 
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the  men  were  employed  in  pumping  water  for  the  prison 
Qfle,  they  soon  gave  way  under  it.  An  addition  of  8  ozs. 
of  meat  and  6  of  bread  was  found  necenary,  and  then 
they  all  worked  vigorouriy  and  cheerfully.  Again,  the 
calamities  which  befel  our  soldiers  in  the  Crimea,  show 
that  the  dietaries  of  working  men  cannot  be  safely  re- 


duced berond  the  physiological  standard.  To  use  the 
woMs  of  *Dr.  Christison,  any  scientific  person  conversant 
with  the  present  subject  could  have  foretold,  as  a  certain 
consequence,  sooner  or  later,  of  their  dietary,  that  the 
British  troops  would  fall  into  the  calamitous  sUte  of 
health  which  befel  them  in  the  Crimea. 


Tablb  m. 
DIETABIES  AND  THEIR  NUTRITIVE  VALUES. 


Weekly  Coksumption  in  Oukcbs. 

Daily  ditto. 

Bretdor 
Biienlt. 

Heat. 

PoUtoe. 

MmI, 
Jtc 

Milk. 

Cheeie. 

Butter. 

Carbon- 
iferoof. 

Nitro- 
genoiu. 

Total  folid 
natriment. 

Phvsioloflrical 

140 

112 

121 
172 
168 

112 
80 
76 

66 
66 
64 

66 

66 
166 
161 
112 

90 
114 

98 

112t 

168 

112 

140 

168 

112t 

140 

820 

122 

280 

84 

•  •  > 

7.8 
14.6 

... 

7.6 

10 

... 
• .. 
•.• 

•  a. 
... 

16 
86 
16.6 
14 
28 
62 

112 

84 

112 

112 

112 

140 

96 

•  •• 

126 

••• 

.•• 

... 

8.2 

68.4 

... 
162 
176 

192 
192 
219 

•«• 

•  •• 

62 
112 
61 
82 
68 
66 

112 
66 
66 

••• 
66 

•  •• 

64 

•.• 
28 

... 

... 

28 

22.8 
27.2 

28 

73 

100 

70 

60 

70.6 

119 

168 
22 
12 
17 

16 
14 

•  •• 

•  •• 

4* 

66* 

168* 

•.• 
28 

224 

•  •• 

•  •• 

89.6 
16.4 
41.6 

176 
176 

70 
170 
170 

210 
210 

21 
12.8 

84 
106 

14 
7 

■•■ 
... 
•.. 
••• 
... 
... 
..• 
... 
224 
210 

«•  • 

•  •• 

•  •• 

8.6 
1.6 

... 
... 
... 

... 
... 

... 

•«• 
•.. 
..• 
.*• 
6.2 
•*• 
7 
... 

••• 
•.• 

•  .a 

•  a. 
aaa 
aa* 
... 

12 

a., 
a.. 

3.6 

•  •• 

... 

•  •> 

•  •• 

•■» 
... 
... 

... 
... 

a.. 

»»• 
a.a 
... 
.  .. 
1.1 

3.6 
1.8 
8Ji 

... 

■  aa 

a.a 

•  a« 

•  »» 

a.a 
a*. 

4 

aa. 

49 

12.7 
8.2 

12.4 
16.7 
18.2 

11.2 
19.0 
27.0 

19.6 
20.6 
22.0 

22.2 
27.8 
16.8 
18.4 
14.2 
11.1 
18.2 
12.1 

14.6 
19.4 
16.6 
22.2 
80.7 
17.7 
17.8 
18.6 
87.1 
42.2 

4.0 
1.4 

2.2 
8.1 
8.6 

1.9 
8.4 
4.6 

2.9 
8.4 
8.6 

8.8 
4.7 
8.1 
8.6 
2.8 
2.8 
4.0 
3.6 

4.8 
4.8 
4.9 
6.6 
8.8 
6.0 
6.2 
7.7 
7.0 
8.8 

16.7 
9.6 

14.6 
18.8 
21.7 

18.1 
22.4 
31.6 

22.4 

28.9 
26.6 

26.8 
32.6 
19.4 
22.0 
17.0 
18.4 
17.2 
16.6 

19.8 
24.2 
21.4 
27.8 
84.6 
22.7 
28.0 
26.8 
44.1 
61.0 

Prison  Punishment 

E.CountyandBoroughGaols— 
Under  7  davs 

Not  hard  m>our..rt.tt...-'- 

Hard  labour.. ..t.r-ttt-. 

Scotch  Prisons — 

Under  8  davs 

Not  hard  labour 

Hard  labour r,..,^..^,. 

Irish  Prisons — 

Under  1  month 

Hard  labon''.T"....rti-T- -r-. 

Militaiy  Prisonih- 

Under  84  davs 

Over  84  davs 

Destitute  Debtors 

Convict  Prisons.........^....... 

Unions  (Adults) 

Unions  (Children) 

'  TiUnatic  Asvlums... ............ 

Public  Hospitals 

Army — 

Crimea........ 

Home .»... 

Madras  ...... »-T"T.Tr.T..TT"t 

nOmtiaV.Ba  .••..•■•■■  ...a.  ...a  •• 

Field  (India) 

Navv... •.... 

NavisatcM'  (Crimea) 

Navisator  (Home) 

Berwickshire  labourer 

Yorkshire  labourer 

Ib  tUs  Table  onlj  the  most  Important  artiolea  of  diet  aie  mentioned,  althovgh  the  othen,  ezeeptlBf  beer,  aplrlCi,  tea,  and 
lalealated  in  the  daU^  oonramptton.    (*)areratl<nuofrioe,  aad(t)anof  Uicoit.    GmeliflGalcnlatedatxateofQoa.  mealperplat. 


In  the  military  prisons  of  England  the  dietaries  for 
long  imprisonments  furnish  4*7  ozs«  of  plastic  matter, 
ancr27*8  of  respiratoiy,  while  the  food  of  the  prisoner 
who  is  confined  for  a  period  of  less  than  84  days,  con- 
tains 8*8  ozs.  of  plastic  matter  and  22*2  of  respiratory. 
With  this  diet  the  prisoners  generally  lose  weight ;  in 
ftct,  out  of  a  total  number  of  3,420  prisoners  that  where 
disdiarged  Anom  the  military  prisons  in  1864,  there  were 
2,962  that  had  lost  an  average  weight  of  7  lbs.  9  ozs. 
per  man ;  only  804  had  gained  in  weight,  and  they  ac- 
quired an  increase  of  2  lbs.  and  18  ozs.  per  man  ;  the 
rest  had  not  altered  in  weight  at  all. 

The  ration  of  the  British  soldier  varies  with  circum- 
stances. Thus  the  home  ration  contains  4*8  ozs.  of  plastic 
matter  and  19*4  of  respiratoiy.  At  Madras,  it  con- 
tains 4*9  of  the  former  and  16*6  of  the  latter;  at 
Bombay,  it  is  6-6  and  22*2 ;  while  the  field  rations  in 
India  contain  80-7  ozs.  of  respiratoiy  and  3*8  of  plastic. 
The  rations  in  the  Crimea  were  only  14*6  oas.  of  Uie  former 


and  4*8  of  the  latter.  This  amount  of  the  plastic  mate* 
rial  is  the  same  as  that  contained  in  the  soldier's  rations 
when  at  home  or  )n  the  colonies ;  but  it  is  oonmderably 
less  than  the  Bombay  rations,  where  the  soldier  has  not 
the  necessity  for  the  food  which  his  great  exertions  de* 
manded  in  ih»  Crimea.  The  dietaries  of  sailors  contain 
6  ozs.  of  nitrogenous  matter  and  17-7  of  carboniferous. 

As  a  contrast  to  these  which  may  be  regarded  as 
dietaries,  which  just  serve  the  purposes  of  ordinaiy 
existence,  I  may  refer  to  the  dietaries  of  hard  working 
men.  The  troop  of  navigators  which  performed  the  task 
of  making  the  railroad  in  the  Crimea,  was  daily  supplied 
with  20  oz.  of  bread,  20  ozs.  of  meat,  2  ozs.  of  peas,  2  ozs. 
of  rice,  If  ozs.  of  sugar,  1  oz.  of  coffee,  and  4  ozs.  of  mm 
per  man.  These,  exclusive  of  the  rum  and  coffee,  contain 
6*2  ozs.  of  plastic  matter,  and  17*8  of  respiratoiy ;  and  the 
men  used  large  quantities  of  food  in  addition,  which  they 
purchased  on  the  spot.  A  navigator's  weekly  consump- 
tion when  at  home,  is  20  lbs.  of  bread  6  lbs.  of  meat. 
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8  lbs.  of  potatoes,  12oz8.  of  cheese,  4  oass.  of  butter,  1  oz. 
of  tea,  4  0Z8.  of  coffee,  8  ozs.  of  coooa,  and  2^  gallons 
of  beer,  besides  about  4  lbs.  of  Aresh  vegetables,  and 
Bondiy  diams  of  roirit ;  excluding  the  beverages,  these 
rations  give  a  daily  supply  of  7*7  oi.  of  plastic  matter 
and  26'8  of  respiratory.  A  Berwickshire  reaper,  according 
to  Dr.  Ghristison,  consumes  about  the  sameamountof  these 
materials ;  for  his  rations  contain  7  ozs.  of  plastic  matter 
and  87*1  of  respiratory.  But  the  largest  feedei  of  all  is 
the  Yorkd^  labourer,  who  consumes  daily  about  8*8  ozs. 
of  nitrogenous  food,  and  42*2  of  carboniferous.  Theee 
ought  to  ftmiish  the  eq(nivalent  in  labour  of  three  million 
three  hundred  thousand  pounds  lifted  one  foot  high. 

The  dietaries  of  our  public  hospitals  are  generally  of 
three  kinds,  viz.,  low  aiet,  middle  diet,  and  fHill  diet. 
The  last  of  these  contains  8*5  ozs.  of  plastic  matter  and 
12*1  of  respiratory.  A  middle  diet  is  little  mor^than 
half  the  strength  of  the  former,  at  least  in  respect  of  the 
plastic  elements ;  and  in  a  low  diet  there  is  hardly  ^  of 
the  nourishing  material. 

The  dietaries  of  lunatic  asylums  are  very  variable,  but 
the  average  of  them  is  shown  in  the  table ;  and  it  will 
be  seen  that  a  day's  rations  for  a  man  contains  4  ozs.  of 
nitrogenous  matter  and  18*2  of  carboniferous.  In  a 
seneral  way  the  dietaries  of  women  are  about  one-seventh 
kss  than  those  of  men,  and  the  dietaries  of  children  ought 
not  to  be  much  less  than  those  of  women.  At  a  large 
Institution  in  this  metropolis,  where  many  diildren  at 
all  ages  are  regularly  maintained,  the  dietary  contains 
2*6  ozs.  of  plastic  matter  and  12*4  of  respirato^ ;  while 
that  which  has  been  recently  sanctioned  by  the  Poor  Law 
Commissioners,  as  Uie  dietary  for  the  use  of  children  in 
workhouses,  famishes  2*3  ozs.  of  plastic  matter  and  11*1  of 
respiratory.  * 

in  taking  a  general  survev  of  the  dietaries  in  use  at 
different  estabushments,  I  have  been  struck  with  their 
st«at  variations  of  quality  and  nutritive  value.  Taking 
for  example  the  County  and  Borough  Gaols  of  Eng- 
land, the  daily  allowances  of  food  vary  to  the  extent  of 
many  ounces.  At  Monmouth,  for  instance,  the  day's 
imtions  is  8  ozs.  of  bread,  14  ozs.  of  oatmeal,  8  ozs.  of 
Indian  meal  and  a  pint-and-a-half  of  milk ;  while  at 
Brecknock,  it  is  24  ozs.  of  bread,  8-4  ozs.  of  meat,  16  ozs. 
of  potatoes,  and  2  pints  of  gruel.  The  same  kind  of  dia- 
erepancy  exists  in  the  dietaries  of  unions,  hospitals, 
convict-prisons,  and  lunatic  asylums.  It  is  therefore  of 
the  utmost  consequence  that  some  fixed  principles  should 
be  decided  on  for  the  direction  of  so  important  a  matter. 
In  the  case  of  our  gaols,  the  criminal,  who  is  always 
well  acquainted  with  the  discipline  of  the  several  Englidi 
prisons,  will  be  apt^  in  the  practice  of  crime,  to  make  his 
selection  of  those  localities  where  there  is  secured  to  him 
a  comfortable  and  nourishing  diet.  Such  inducements 
have  a  very  pernicious  tendencv,  and  it  is  highly  de- 
niable that  they  should  be  abolished.  Indeed,  with  a 
very  slight  knowledge  of  the  resources  of  different  places. 
It  would  be  easy  to  fix  upon  a  scale  of  dietaries  that  would 
be  applicable  to  all  occasions. 

I  do  not  mean  by  this,  that  it  is  possible,  in  the  present 
•tate  of  our  knowledge,  to  construct  tables  that  shall  at 
OQoe  indicate  the  nutritive  or  alimentary  equivalents  of 
different  substances,  so  that  failhig  in  the  supply  of  one, 
we  shall  be  able  to  make  it  good  b;^  the  substitution  of 
another.  This,  as  I  have  already  said,  is  impracticable ; 
ftir  the  relations  between  the  several  proximate  consti- 
toents  of  different  foods  are  very  inconstant ;  and  If  we 
irere  to  ask  how  much  of  meat,  bread,  rice,  and  potatoes 
may  be  substituted  for  each  other,  to  supply  the  2,000 
grains  of  nitrogenous  matter  which  are  daily  expended  on 
an  adult  human  body,  the  theoretical  answer  is  24  ozs. 
of  the  first,  61  of  the  second,  66}  of  the  third,  and  228A 
of  the  fourth ;  but  these  quantities  contain  very  unequal 
proportions  of  carboniferous  matter,  and  hence  their  effects 
on  the  animal  system  is  also  very  unequal,  to  say  nothing 
of  the  fact,  that  in  the  act  of  appropriating  them  difierent 


amounts  of  labour  would  be  demanded  from  the  di- 
gestive oivans.  8o  also,  in  endeavouring  to  construct 
a  table  of  nutritive  equivalents,  for  the  carboniferous 
matter  contained  in  different  foods,  attention  must 
be  paid  not  merely  to  the  relative  proportions  of  fat, 
stareh,  and  saccharine  material,  but  idao  to  the  res- 
piratory powers  of  these  substances ;  for  it  is  known  iha^t 
10  parfii  of  fat  have  the  value  of  24  of  starch,  or  25  of 
cane  sugar,  or  26  of  fruit  sugar,  or  27  of  spirit,  or  77  of 
lean  fl^ ;  and  experience  shows  us  that  these  are  the 
proportions  in  which  they  may  be  substituted  for  each 
other.  A  nation  of  hunters,  and  those  who  go  naked  and 
are  exposed  to  great  losses  of  temperature,  consume  large 
quantities  of  respiratory  food ;  and  if  it  so  happens  that 
the  food  is  supplied  in  its  least  effective  form,  namely, 
as  lean  flesh,  the  quantity  disposed  of  is  enormous.  The 
Hottentots,  the  Bushmen,  and  the  inhabitants  generally 
of  Southern  Africa  are  notorious  for  the  large  amoimt  of 
food  they  consume.  According  to  Barrow,  they  are  the 
greatest  gluttons  on  the  face  of  the  earth.  **  Ten  of  our 
Hottentots,"  he  says,  **ate  a  middling-sized  ox,  all  but 
the  hind  legs,  in  three  days ;  but  they  had  very  little 
sleep  during  the  time,  and  had  fasted  the  two  preced- 
ing days.  With  them  the  word  is  to  eat,  or  to  sleep. 
When  they  cannot  indulge  in  the  gratification  of  the 
one,  they  generally  find  relief  in  fl3nng  to  the  other ;" 
and  the  same  authority,  in  speaking  of  the  Bosjesmens, 
says  they  are  as  voracious  as  vultures.  "  The  three 
who  accompanied  us  to  our  waggons  had  a  sheep 
given  to  them  about  five  in  the  evening,  which  was 
entirely  consumed  by  them  before  the  noon  of  the 
following  day.'*  And  those  who  have  read  the  accounts 
given  by  Captain  Parry,  and  others,  of  the  gormandising 
powers  of  the  Esquimaux,  are  familiar  with  the  enormous 
quantities  of  food  they  can  dispose  of.  Sir  John  Ross 
states  that  it  amounts  to  201bs.  of  flesh  and  oil  daily ; 
and  Captain  Sir  W.  E.  Parry  once  tried,  as  a  matter  of 
curiosity,  how  much  food  an  Esquimaux  lad  scarcely 
full-grown  would  consume.  In  24  hours  he  had  41bs.  and 
4oz.  of  hard  frozen  sea  horseflesh  in  the  raw  state,  the 
same  quantity  of  it  boiled,  lib.  and  12oz.  of  bread  and 
bread-<]ust,  besides  a  pint  and  a  quarter  of  rich  gravy  soup, 
a  tumbler  of  strong  grog,  three  wine  glasses  of  raw  spirits, 
and  nine  pints  of  water.  But,  as  the  late  Dr.  Pereira 
observed,  the  most  marvellous  account  of  a  gorman* 
dising  power  is  that  published  bv  Captain  Cochrane,  in 
his  '*  Narrative  of  a  Pedestrian  Journey  through  Russia 
and  Siberian  Tartary."  He  says  that  the  Russian 
Admiral  Saritcheff  was  told  that  one  of  the  Zakuti  con- 
sumed in  24  hours  the  hind-quarter  of  a  largd  ox,  201bs. 
of  fkt,  and  a  proportionate  quantity  of  melted  butter  for 
his  drink.  To  test  the  truth  of  this,  the  Admiral  gave 
him  a  thick  porridge  of  rice,  boiled  down  with  Slbs.  of 
butter,  weighing  together  281b6.,  and,  although  the 
glutton  had  alrewly  breakfi^ted,  yet  did  he  sit  down  to  it 
with  great  eagerness,  and  consumed  the  whole  without 
stirring  fit)m  the  spot;  and  except  that  his  stomach 
betrayed  more  than  ordinary  Ailness,  he  showed  no  sign 
of  inconvenience  or  injury.  Captain  Cochrane  also  states 
that  a  good  calf,  weighing  about  2001bs.,  may  serve  four 
or  five  Zakuti  for  a  meal.  He  adds,  that  he  has  himself 
seen  three  of  them  consume  a  reindeer  at  one  meal,  and 
that  a  Zakuti  or  Tingouse  will  easily  devour  401bs.  of 
meat  a  day. 

After  such  fkcts  as  these,  it  is  not  difficult  to  be- 
lieve the  assertion  of  Liebig,  that  if  we  were  to  go  naked, 
like  certain  savage  tribes,  or  if  in  hunting  or  fish- 
ing we  were  exposed  to  the  same  degree  of  cold  as 
the  Samoyedes,  we  should  be  able  to  consume  half  of  a 
ealf,  and  perhaps  a  dozen  of  tallow  candles  into  the  ]»r- 
gain  daily,  as  warmly-dad  travellers  have  related  with 
astonishment  of  these  people.  In  fact,  the  cooling  of  the 
body,  by  whatever  cause,  creates  a  demand  for  respiratory 
food,  and  he  will  best  meet  the  requirements  of  the 
case   who  uses   food   rich   iu    carboniferous    matter. 
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Hence  it  is  that  the  iohabitanta  of  northern  climates 
find  a  sustaining  power  in  fats  and  oils,  which  is  not 
possessed  by  any  other  kind  of  food ;  and  Sir  Jolui 
Iloss,  in  urging  this  on  the  attention  of  Arctic  travellers, 
says,  that  the  use  of  such  food  is  the  true  secret  of  life 
in  those  frozen  regions,  and  that  the  natives  cannot  subsist 
without  it,  for  thev  become  diseased  and  die  with  a  more 
meagre  diet.  It  is  manifest,  therefore,  that  the  amount 
of  respiratory  matter  contained  in  food  is  quite  as  im- 
portant for  consideration  as  that  of  plastic ;  and  in  all 
our  endeavours  to  give  a  practical  tendency  to  the 
theoretical  results  of  science,  attention  must  be  paid 
to  the  more  solid  facts  of  experience,  for  he  who  con- 
■tructs  a  table  of  nutritive  equivalents,  without  regard 
to  all  the  constituents  of  food,  tliat  is,  to  the  chemi- 
eal  composition  of   it   in   its   totality,  fails  to  give  a 

I  practical  value  to  his  lalK)urs.  Even  in  the  case  of  the 
east  important  of  all  the  nutritive  components  of  food, 
namely,  the  saline  elements,  it  is  not  a  matter  of  small 
imporunce  as  to  whether  they  are  present  in  right  pro- 
portion or  not,  for  they  are  contained  in  all  the  tissues 
and  fluids  ot  the  body,  and  serve  the  purpose  of  giving 
solidity  to  the  structures,  and  of  acting  as  means  of  con- 
veying nutriment  into  the  system,  and  of  carrying  the 
wasted  materials  out  of  it.  They  are,  therefore,  among 
the  prime  agents  of  alimentation  and  secretion.  Of  all 
these  elements  common  salt  is  the  most  im^rtant. 
Nearly  half  of  the  saline  matter  of  our  blood  is  com- 
posed of  it;  and  though  the  food  generally  contains 
enough  of  this  com))ound  to  supply  the  wants  of  the 
system,  yet  it  is  sometimes  deficient  of  it,  and  then  the 
necessity  for  a  special  supply  is  manifested  by  a  craving 
which  must  be  appeasea ;  in  fact,  the  use  of  salt  as  a 
condiment  has  always  been  clearly  recognised,  and  has 
entered  into  the  composition  of  eveo'  dietary.  In  some 
districts,  where  it  is  scarce,  it  becomes  a  valuable  arti- 
cle of  commerce,  and  even  human  life  is  bartered  for 
it.  Among  the  Gallas,  for  example,  on  the  coast  of 
Sien-a  Leone,  the  brother  will  sell  his  sister,  and  the 
husband  his  wife,  for  salt;  and  even  in  the  more  civi- 
lised parts  of  Europe  it  is  made  the  subject  of  a  tax, 
which  Liebig  truly  says,  is  the  most  odious,  the  most 
unnatural,  and  the  most  disgraceful  to  human  reason. 
Animals,  urged  by  an  instinct  that  is  often  superior  to 
the  boasted  intellect  of  man,  perceive  the  necessity  for 
a  free  use  of  it.  They  will  travel  for  miles  to  reach  the 
salt  lake  or  the  briny  spring,  where  their  wants  can 
be  supplied ;  and  from  the  accounts  given  by  travellers, 
it  appears  tliat  in  man^  places  where  salt  is  not  easily  pro- 
cured, the  domestic  animals  perish  for  want  of  it.  Warden 
says,  that  this  is  the  case  in  the  northern  districts  of 
Brazil,  where  the  animals,  deprived  of  salt,  cease  to  be 
prolific,  and  then  die.  The  experiments  of  Boussingault 
upon  cattle,  have  also  shown  how  im{H}rtant  is  the 
function  of  salt  in  nourishing  the  system.  He  found 
that  when  cows  were  deprived  of  it  they  got  out  of  con- 
dition, the  liair  became  rough  and  was  matted  together, 
bald  patches  appeared  upon  their  bodies,  and  the  tem- 
perament of  the  animals  became  cold  and  phlegmatic. 

The  other  saline  constituents  of  food  are  likewise  of 
importance.  Even  the  kind  of  salt  contained  in  the  water 
we  drink  may  determine  the  kind  of  food  that  can  be  most 
economically  appropriated.  "  Ireland,"  says  Mr.  John- 
ston, '*  presents  us  with  a  case  in  which  this  state  of  things 
appears  to  exist.  The  potato  has  become  in  a  sense  the 
national  food  of  Ireland.  This  root  contains  larger  propor- 
tions of  potash  and  soda,  but  much  less  of  lime  and  other 
mineral  ingredients  than  either  wheat  or  oats,  which 
are  the  staples  of  English  and  Scottish  life ;  but  the 
•  greater  jiart  of  the  land  is  covered  with  a  broad  lime- 
stone formation,  which  impregnates  with  lime  the 
spring  and  other  water  employed  for  domestic  purposes, 
so  that  the  mineral  contents  of  what  they  drink 
sapplv  the  natural  deficiency  in  what  they  eat.  In  this 
way  it  will  appear  that,  the  reasons  for  the  adoption  of 
a  peculiar  national   diet   ma}*  lie  much  deeper  than 


political  economy  can  generally  go.  It  maj*  depend 
upon  refined  chemico-physiological  and  chemioo-geo- 
logical  relations,  the  discovery  of  which  we  may  be 
very'  long  indeed  in  arriving  at." 

The  presence  of  a  magneeian  salt  in  the  waters  of  cer- 
tain districts  of  Europe  seem  to  have  an  influence  in> 
producing  disease.  According  to  the  recent  investiga- 
tions of  Dr.  Grange,  there  are  two  maladies,  namdy, . 
goitre  and  cretinism,  which  appear  in  all  climates,  and 
among  people  of  all  habits ;  everywhere,  in  fact,  are 
they  observed  but  upon  the  sea-shore,  and  there  is 
but  one  circumstance  common  to  all  countries  in  which 
these  affections  are  found,  namely,  that  the  soil  is  com- 
posed of  magnesian  rocks.  In  rWioe,  Germany,  Eng- 
land, and  Sardinia,  endemic  goitre  is  found  only  in 
the  districts  of  the  magnesian  limestone,  where  the 
waters  contain  an  excess  of  magnesian  salts.  As  other 
examples  of  tlie  importance  of  the  saline  elements  in 
food,  I  may  refer  to  the  misdiievous  effects  of  tho^ 
foods  which  have  been  robbed  of  their  natural  saline 
matters,  and  to  the  results  of  an  experiment  made  by 
the  French  academecians,  who  fed  a  dog  daily  on  half- 
a-pound  of  boiled  flesh,  that  had  been  previously 
soaked  in  water  and  pressed ;  in  the  course  of  43  days 
the  animal  had  lost  one  quarter  of  its  weight,  and  after 
oo  days  its  emaciation  was  extreme. 

These  facts  indicate  the  necessity  for  considering  all 
the  proximate  constituents  of  food,  and  of  giving  to  each 
its  proi)er  value  in  the  theoretical  construction  of  a 
dietaiy. 

Again,  it  is  of  primary  importance  that  the  choice  of 
a  diet  should  not  be  dependent  as  much  on  tlie  conveni- 
ence of  supply  as  on  the  requirements  of  the  system.  It 
is  a  remarkable  fact,  however,  that  these  in  nature  are 
generally  associated.  Hence  it  is,  that  man  in  all  parts 
of  the  globe  finds  in  the  produce  of  his  own  land  ample 
and  effective  means  of  gratifying  his  wants.  The  cerula 
of  Europe,  as  wheat,  barley,  oats,  and  rye,  constitute 
the  staple  articles  of  diet  with  us ;  while  nee  is  the  most 
important  food  of  Eastern  nations,  making  the  chief  ali- 
ment of  at  least  a  hundred  millions  of  persons.  Maize  is 
the  principal  food  used  by  the  Americans,  and  by  the 
inhabitants  of  southern  Europe,  and  of  the  Danubian 
I'rovinoes ;  and  everywhere  the  pulses  or  leguminous  seeds 
are  cultivated  for  their  rich  nitrogenous  qualities.  In 
the  high  table  lands  of  Chili  and  Peru,  the  prolific 
quinoa  forms  the  most  available  food ;  while  here  and 
there  under  a  tropical  sun,  the  banana,  the  plantain,  and 
the  sago  palm,  are  the  ready  means  of  supi^}*!!!^  our 
wants.  All  these  substances  exhibit  peculiarities  oi 
composition  which  render  them  esi^ecially  valuable  in 
the  localities  where  they  are  produced,  and  it  will  be 
seen  by  the  table  that  their  nutritive  powers  are  veiy 
dissimilar.  Wheat  comes  nearest  in  its  proximate  com- 
position to  the  type  of  what  our  food  should  be,  henoe  it 
IS  the  most  commonly  used.    Barley  contains  less  nitro- 

Cous  matter  than  wheat,  and  its  nitrogenoos  element 
not  so  much  the  quality  of  gluten  as  of  albumen. 
Barley,  therefore,  is  unfit  for  the  production  of  bread, 
but  it  makes  gooiil  porridge.  Bye,  which  is  the  food  of 
Northern  nations,  makes  a  dark  coloured  bread,  which 
has  a  disagreeable  odour,  and  a  sour  taste,  but  it  is 
highly  nutritious,  and  keeps  much  longer  than  the 
bread  from  wheat.  Oats  make  a  substantial  diet,  which 
is  particularly  well  suited  for  those  who  work  bard. 
It  18  the  principal  food  of  the  poorer  classes  in  this 
country  and  in  Scotland,  and  is  generally  used  as  por* 
ridge,  or  as  cakes,  because  the  bread  from  it  is  not 
light  or  spongy.  It  contains  a  great  deal  of  fatter 
matter  as  well  as  gluten,  and  is  therefore  so  veiy  nutri- 
tious. Barleymeal,  which  is  frequently  substituted  by 
fraudulent  dealers  for  oatmeal,  is  not  nearly  so  nou- 
rishing, and  is  a  fraud  not  merely  on  the  poor  man'a 
pocket,  but  also  on  his  system.  Maize,  or  Indian 
meal,  like  oatmeal,  contains  a  lai^ge  quantity  of  £st^ 
but   it   is   deficient   in   gluten,  and   will   not    mak*; 
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bread  withoat  the  addition  of  wheat   floor.     It  is, 
however,  an  agreeable  diet,  and  is  easy  of  digestion. 
When  mixed  with  sugar  and  baked  into  caJces,  it  forms 
the  food  named  Tassmanane  by  the  Delaware  Indians, 
who  use  it  on  their  longest  journeys.    Rioe  is  the  least 
nutritious  of  all  the  cereals,  for  it  is  greatly  deficient  in 
fat  and  in  nitrogenous  matter.    It  cannot  be  made  into 
bread,  but  is  best  cooked  with  butter,  milk,  and  eggs,  in 
the  form  of  pudding.    So  slight  is  its  nutritive,  that 
even  birds  will  starve  upon  it.    Indeed,  Poggiale  found 
that  strong  fowls  in  good  health  were  rapidly  reduced  by 
it  in  a  few  days.    One  bird  lost  2,510  grams  in  twelve 
days,  and  another  lost  nearly  4,000  g^ins;  while  birds 
fed  in  a  similar  way  with  wheat  rapidly  increased  in 
weight.    It  has  been  pretended  that  rice  is  the  only 
aliment  of  the  natives  of  India,  but  in  reality  it  is 
associated  with  kari,  which  is  a  mixture  of  meat,  fish, 
and  vegetables.    Quinoa  has  nearly  the  same  composi- 
tion as  oatmesj ;  and  the  dhurra,  or  dhooria,  of  India, 
Egypt,  and  Africa,  is  much  like  that  of  wheat.    The 
exact  nutritive  powers  of  banana,  the  plantain,  and  the 
sago  palm  are  not  known,  but  when  in  dry  powder  thev 
have  somewhat  the  nutritive  value  of  rice.    And  with 
regard  to  the  leguminous  seeds,  they  are  all  rich  in 
plastic  or  flesh-forming  matter.     A  large  quantity  of 
this  matter  is  easy  of  solution,  and  hence  the  meal  of 
these  substances  makes  good  soup,  but  it  cannot  be 
formed  into  bread.    The  gram  of  the  East  is  selected  by 
travellers  when  they  make  their  journeys  across  the 
desert,  because  of   its  light  weight  and   its  nutritive 
power.    The  lentil  is  the  chief  constituent  of  an  expen- 
inve  diet  called  ervelenta.    Potatoes  are  far  from  being 
nutritious,  although  they  constitute  a  large  proportion 
of  human  food,  and  if  the^  are  not  taken  in  conjunction 
with  some  substance  rich  in  nitro^nous  matter,  they  are 
hardly  capable  of  supporting  existence,  though  when 
mixed  ynik  flour  ana  baked  into  bread,  or  eaten  with 
batter-milk,  cheese,  or  meat,  they  constitute  a  good 
respiratory  diet.  -There  is  a  remarkable  similarity  in  the 
composition  of  the  dry  meal  of  rice,  potatoe,  and  plan- 
tain ;  and  the  people  who  make  use  of  these  substances 
as  their  chief  articles  of  diet,  are  characterised  by  a 
swollen  condition  of  the  abdominal  region.    This  is  the 
case  with  the  Hindoos,  the  Chinese,  the  Negroes  who  feed 
on  plantain,  and  the  Irish.    In  each  case  the  stomach 
must  be  enormously  gorged,  in  order  that  the  necessary 
amount  of  nitrogenous  matter  may  be  supplied  to  the 
system.    All  the  true  starches,  or  arrowroots,  are  wholly 
deficient  in  plastic  matter,  and  cannot,  therefore,  be  used 
as  flesfa^forming  foods—they  are  only  valuable  as  respi- 
ratory aliments.    Fat  also  is  devoid  of  nitrogen,  but  it 
serves  a  very  important  purpose  in  the  animaleconomy, 
by  promoting  the  alimentation  of  rich  plastic  food, 
liohmann,  who  has  paid  much  attention  to  this  sub- 
ject,  says,  "  I  was  long   since  led,  from  theoretical 
grounds,    to   regard    fat  as    one    of  the  most  active 
agents  in  the  metamorphosis  of  animal  matter;   and 
this   subjective  conviction   has    since   been   converted 
into  objective  proof  by  numerous  experiments  regarding 
the  fermentation  of  milk,  namely,  that  this  process  cannot 
be   excited   by  albuminous   bodies  in   saccharine    or 
amylaceous  fluids,  excepting  with  the  co-operation  of 
fat.    I  next  ascertained  that  a  certain,  although  small, 
quantity  of  fat  was  indispensable  to  the  metamorphosis, 
and  solution  of  nitrogenous  articles  of  food  during  the 
process  of  gastric  digestion.    Elsasser  has  confirmed  the 
fact  by  observation  that,  in  experiments  on  artificial 
digestion,  the  solution  of  articles  used  in  food  is  consi- 
derably accelerated  by  means  of  fat." 

It  is  probable,  also,  that  fat  assists  in  the  assimilation 
or  appropriation  of  aJbuminous  matter  after  it  has  left 
the  stomach  and  has  got  into  the  general  circulation,  but 
of  this  we  have  no  positive  proofs.  Muscular  flesh  or 
meat  contains  all  the  proximate  elements  necessary  for 
prolonged  and  complete  nutrition;  and  no  artiflcial 
mixture  of  these  elements  will  serve  the  same  purpose 


for  any  length  of  time.  Majendie,  in  his  experiments, 
found  that  raw  flesh  from  sheep's  heads  would  pre* 
serve  the  health  of  dogs  for  months,  but  three  times 
the  quantity  of  chemic^y-prepared  fibrine  mixed  with 
albumen  and  gelatine  would  not  support  life.  There 
is,  therefore,  something  in  the  oi^nio  combina- 
tion of  these  substances  in  meat  which  renders  it 
so  perfect  an  aliment.  Meat,  however,  requires  an 
addition  of  respiratory  food,  and  that  to  the  extent  of 
nearly  twice  its  own  weight ;  we,  therefore,  associate  it 
with  bread,  potatoes,  and  rice.  The  albumen  of  eggs  is 
still  more  nitrogenous,  and  requires  fat  or  some  other 
rich  carboniferous  material  to  bring  it  down  to  the 
normal  standard  of  a  good  diet.  The  same  also  is  true 
of  blood,  which  contains  a  lai^ge  quantity  of  albumen, 
and  in  preparing  it  for  food,  as  in  the  case  of  blade 
puddings,  it  is  associated  with  rioe  or  barley,  and  plenty 
of  fat.  Blood  also  contains  the  saline  elements  of  food 
in  lai^  proportion,  and  if  it  were  not  that  it  is  prone  to 
undergo  decomposition,  and  that  it  g^iyes  a  disagreeable 
look  to  meat,  and  makes  it  hard  on  cooking,  it  would  be 
advisable  not  to  draw  it  from  the  animal  at  the  time  of 
slaughtering.  In  case  of  veal,  the  nutritive  power  of  the 
meat  is  considerably  reduced  by  the  too  perfect  extractioa 
of  the  blood.  Fish  approaches  veal  in  its  nutritive  power, 
but  it  is  much  more  easy  of  digestion,  especially  when 
it  is  not  of  the  oily  kind,  and  is,  therefore,  a  favourite 
article  of  diet  with  the  dyspeptic  and  the  invalid.  Lastly, 
milk  may  be  taken  as  the  natural  standard  of  food,  for 
it  is  the  only  material  on  which  an  animal  can  feed  con- 
tinuously. It  doubtless  contains  the  plastic  and  respira- 
tory matters  in  those  proportions  which  are  beat  suited 
for  the  wants  of  the  system,  and  the  onl^  drawback  to  its 
use  with  adults  is  the  occasional  indigestibility  of  the  but- 
ter contained  in  it.  When  deprived  of  this  by  churning  or 
skimming,  or  when  mixed  witn  farinaceous  compounds,  it 
agrees  well  with  the  stomach,  and  is  veiy  nutritious.  The 
curd  of  milk  or  cheese  is  the  nitrogenous  portion  of  this 
fluid,  and  is,  therefore,  rich  in  plastic  matter.  When 
associated  with  bread  and  butter,  it  forms  a  staple 
article  of  diet.  Old  cheeses,  which  are  in  a  state  of  de- 
composition, arethougl^t  to  promote  digestion,  by  setting 
up  a  molecular  change  among  the  contents  of  the 
stomach. 

Experience  has  shown  that  there  are  certain  articles  of 
food  which  are  not  particularly  nourishing  in  themselves, 
but  which  serve  some  very  important  purposes  in  the 
animal  economy.  This  is  the  case  with  tea  and  cofiee; 
in  fact,  the  use  of  a  vegetable  infusion,  containing 
astringent  matter  and  an  active  principle,  rich  in  nitro- 
gen, has  been  almost  universal  among  mankind  fh)m  the 
earliest  times.  To  use  the  words  of  Mr.  Johnston,  '*  the 
practice  has  prevailed  equall^r  in  tropical  and  in  arctio 
regions.  In  Central  Amenca,  the  Indian  of  native 
blood,  and  the  Creole  of  mixed  European  race,  indulge 
alike  in  their  ancient  chocolate.  In  Southern  America 
the  tea  of  Paraguay  is  an  almost  universal  beverage. 
The  native  North  American  tribes  have  their  Apalla- 
chian  tea,  their  Oswega  tea,  their  Labrador  tea.  and 
many  others.  From  Florida  to  Georgia  in  the  United 
States,  and  over  aU  the  West  India  Islands,  the  natu- 
ralised European  races  dp  their  favourite  cofiee ;  while, 
over  the  Northern  States  of  the  Union,  and  in  the 
British  provinces,  the  tea  of  China  is  in  daily  and  con- 
stant use. 

All  Europe,  too,  has  chosen  its  prevailing  beverage ; 
Spain  and  Italy  delight  in  chocolate ;  France,  and  Cher- 
many,  and  Sweden,  and  Turkey,  in  cofiee;  Russia, 
Holland,  and  England,  in  tea — ^whilst  poor  Ireland 
makes  its  warm  drink  of  the  husks  of  the  cocoa,  the  re- 
fuse of  the  chocolate-mills  of  Italy  &nd  Spain. 

All  Asia  feels  the  same  want,  and  in  different  ways 
has  lonf^  Ratified  it.  Coffee,  indigenous  in  Arabia  or 
the  adjoining  countries,  has  followed  the  banner  of  the 
Prophet,  wherever  in  Asia  or  Africa  his  false  fitith 
has  triumphed.    Tea,  a  native  of  China,  has  spread 
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spootaneously  over  the  hill  country  of  the  Hunala^-as, 
the  table  lands  of  Tartary  and  Thibet,  and  the  plains  of 
Siberia ;  has  climbed  the  Altais,  overspread  all  Russia, 
and  is  equally  despotic  in  Moscow  as  in  St.  Petersburgh. 
In  Sumatra,  the  coffee  leaf  yields  the  favourite  tea  of  the 
dark-skinned  population ;  while  Central  Africa  boasts  of 
the  Abyssinian  chaat  as  the  indigenous  warm  drink  of 
its  Ethiopian  people.  Everywhere  unintoxicating  and 
non-narcotic  beverages  are  in  general  use  among  tribes 
of  every  colour,  beneath  every  sun,  and  in  every  condi- 
tion of  life.  The  custom,  therefore,  must  meet  some 
universal  want  of  our  poor  human  nature  !  In  fact,  an 
unthought-of  chemical  instinct  has  guided  meA  in  the 
selection  of  these  beverages  long  before  any  chemical 
kno\^'ledge  existed  of  the  substances  contained  in  them. 
**  What  constitutional  cravings,  common  to  us  all," 
says  Johnston,  "  have  prompted  to  such  singular  re- 
sults ?  Through  how  vast  amount  of  unrecorded  ex- 
periences must  these  results  have  been  arrived  at ! "  And 
to  bring  this  home  to  our  individual  experiences, 
who  has  not  felt  the  exhilirating  influences  of  a  warm 
cup  of  good  tea  or  coifee  ? 

The  physiological  action  of  these  beverages  appears 
to  be  of  a  somewhat  singular  quality,  for  while  they 
excite  the  brain,  they  calm  the  nervous  system  generally, 
and  though  they  pi*oduce  a  state  of  wakefulness  and 
activity,  yet  they  also  induce  a  species  of  languor  and 
repose.  Lehmann,  who  has  inquired  much  into  their 
phyuological  effects,  has  ascertained  by  experiment,  that 
coffee  greatly  diminishes  the  wear  and  tear  of  the  sys- 
tem ;  it  oils  the  machinery  as  it  were,  and  checks  the 
waste  of  friction ;  for  those  who  use  it  find  that  during 
active  exereise  the  destruction  of  tissue  is  prevented, 
and  that  there  is  less  demand  for  food ;  in  fact,  with 
a  maximum  of  work  to  perform,  and  a  minimum  of 
food  to  accomplish  it,  he  will  best  sustain   his    vital 

Siwer  who  has  resorted  to  a  cup  of  tea  or  coffee, 
ence  its  value  as  a  means  of  economising  food,  and 
hence  its  importance  to  the  poor  labouring  man ;  for 
it  is  a  striking  tact,  as  my  great  authority  observes, 
that  the  poorest  and  humblest  amongst  us,  who  has  his 
own  little  earnings  to  spend,  devotes  a  small  part  of  it 
to  the  purchase  of  tea  or  coffee.  He  can  barely  buy 
bread  and  milk,  or  potatoes  and  salt,  yet  the  cup  of  tea 
or  coffee  is  preferred  to  the  extra  potatoe  or  the  somewhat 
larger  loaf,  and  if  thereby  his  stomach  is  less  filled, 
his  hunger  is  equally  stayed,  and  his  comfort  both 
bodily  and  mental  wonderfully  increased.  Besides  the 
mere  brickwork  and  marble,  so  to  speak,  by  which  the 
human  body  is  built  up  and  sustained,  there  are  rarer 
forms  of  matter  upon  which  the  life  of  the  body  and  the 
comfort  of  animal  existence  depends.  This  truth  is  not 
miworthy  the  consideration  of  those  to  whom  the 
management  of  our  public  institutions  is  committed; 
and  it  is  not  an  important  question  to  solve,  whether  the 
lessening  of  the  general  bodily  waste  which  would  follow 
the  consumption  of  a,  daily  allowance  of  coffee  or  tea, 
would  not  cause  a  saving  in  bread  and  meat  at  least 
equal  to  the  cost  of  the  luxury ;  and  with  respect  to  the 
poor  inmates  of  our  Unions,  it  surely  cannot  be  a  mis- 
placed humanity  to  minister  to  so  innocent  a  craving  of 
the  almost  worn-out  body. 

Another  point  of  much  importance  in  the  economy  of 
food  is  that  which  relates  to  the  preparation  of  it  by 
cooking,  &c.,  for  the  results  of  inquiry  show  that  the 
])rocesses  of  cooking  and  otherwise  preparing  alimentary 
substances,  have  much  to  do  with  their  digestibility  and 
nutritive  value.  The  exi)erimcnts  of  Beaumont  and 
others  have  proved  that  overdone  meat  takes  a  much 
longer  time  for  digestion  than  iliat  wliich  is  just  suffi- 
ciently cooked;  indeed  the  r«il  olg'ects  of  cooking  are  to 
soften  the  intercellular  matters  of  food,  to  set  by  coagula- 
tion the  fluid  albuminous  constituents,  and  to  develop 
flavours  which  the  raw  aliment  does  not  jwssess.  The 
temperature  at  wliich  this  may  be  effected  is  not  very 
high;  for  a  heat  of  from  loO«  to  IGO**  of  Fahrenheit 


is  sufficient  not  only  to  solidify  the  juices  of  flesh,  but  also* 
to  destroy  their  sanguinous  appearance.    In  the  prooeas 
of  cooking,  therefore,  the  temperature  should  never  ex- 
ceed this  point.    The  researches  of  Liebig  have  thrown 
a  light  upon  this  subject,  and  have  endowed  it  with  i 
practical  and  physiological  importance.    He  has  demon- 
strated that  we  cannot  have  at  the  same  time  a  savoaiy 
bouilli  and  a  rich  broth.    If  it  be  desirable  to  obtain  one, 
we  must  without  hesitation  make  a  sacrifice  of  the  other; 
and  he  has  furnished  us  with  rules  for  the  management  of 
meat  in  either  case.    AVhen  it  is  required  that  the 
boiled  meat  should  possess  the  greatest  possible  amoont 
of  nutriment  and  flavour,  it  must  be  treated  in  sodi  i 
manner  as  to  fix  all  the  constituents  w^ithin  the  mas. 
It  is,  therefore,  to  be  suddenly  plunged  into  boiling 
water,  which  will  at  once  coagulate  the  albumen  of  th» 
surface,  and  so  lock  up  the  minutest  pores  through  which 
the  juioe  of  the  meat  would  otherwise  escai^e,  and  then 
if  the  temperature  be  reduced  to  about  160,  and  main- 
tained at  that  point  until  the  joint  is  uniforml]^  heated 
throughout,  it  will  be  thoroughly  done,  and  will  hav& 
the  softness,  flavour,  and  elasticity  of  the  most  delicate 
viand.    In  the  process  of  roasting  the  meat  should  first 
be  placed  very  near  to  a  sharp  fire.    This,  as  in  the  last 
case,  will  set  the  albumen  of  the  surface ;  then  it  should 
be  withdrawn  to  such  a  distance  as  \i'ill  secure  its  being 
heated  throughout  to  a  temperature  of  1 60^.  When,  how- 
ever, it  is  desirable  that  a  rich  broth  should  be  prepared, 
we  must  use  those  means  which  will  secure  the  extraction 
of  all   the  nutriment.     The    meat    is    to    be   finely 
chopped  and  digested  in  its  own  weight  of  cold  water^ 
After  having  macerated  for  a  few  horn's,  it  is  to  be  slowly 
heated  to  ebullition,  and  then,  by  gently  boiling  for  a 
few  minutes,  the  albumen  is  coagulated,  and  the  broth 
separates  as  a  clear  fluid.    It  omy  requires  the  proper 
addition  of  a  little  seasoning  and  burnt  onions  to  be  con- 
verted into  a  delicious  broth ;  and  by  further  evaporation 
at  a  low  temi)erature,  it  becomes  concentrated,  and  at 
last  leaves  behind  a  brown  extract,  which  possesses  all 
the  flavour  of  well  cooked  meat.    This  extract,  when 
dissolved  in  about  30  parts  of  water,  and  flavoured  with 
salt,  yields  at  any  moment  a  most  excellent  soup.    All 
the  shreddy  fibres  of  the  meat  which  have  been  separated 
by  this  process  are  tough,  tasteless,  and  altogether  want- 
ing in  nutritive  power ;  in  fact,  the  residue  of  the  flesh  of 
different  animals  cannot  be  distinguished  from  each 
other,  for  all  the  peculiarities  of  their  flavour  have  been 
extracted  in  the  broth.  This  confirms  the  view  of  Proust, 
that  the  peculiar  constituents  of  broth  exist  ready  formed 
in  the  flesh.    The  proportions  of  extract  vary  from  |  per 
jier  cent,  for  beef  to  1 J  per  cent,  for  veal.      A  prolonged 
ebullition  will  extract  more  of  the  gelatinous  matter,  but 
will  not  increase  the  nutritive  i)Ower  of  the  liquor ;  in 
fact,  gelatine  imparts  no  taste  to  broth,  and  the  experi- 
ments of  the  French  academicians  have  proved  that  it  is 
altogether  wanting  in  nutritive  power.    Hungry  dogs 
turn    from   it  witli  loathing,  and  if,  under  the  im- 
pulses of  hmiger,  they  are  comiielled  to  eat  it,  they 
soon  become  emaciated,  and  die  with  all  the  symptoms 
of  starvation.     M.  Donne  tried  the  effects  of  jelly  upon 
himself,   and  though  he  took  daily  from  300  to  nearly 
800  grains  of  the  ar>'  gelatine  in  the  form  of  a  sweet 
aromatised  jelly,  yet  in  six  days  he  had  lost  2lb8.  in 
weight,  and  during  the  whole  time  he  was  tormented 
with  hunger,  and  suffered  from  great  faintness,  which 
nothing  but  a  good  dinner  would  remove. 

Again,  the  Investigations  of  Liebig  demonstrate  that 
the  process  of  salting  meat  is  very  improper,  for  the  brine 
extracts  the  juices  of  the  flesh,  and  so  removes  most  of  the 
important  constituents ;  in  fact,  salt  junk,  and  the  hard 
beef  of  the  Xavy  have  long  been  known  as  foods  o(  very 
inferior  value,  and  as  being  the  cause  of  scuny  and  other 
starvation  diseases. 

It  is  a  matter  of  national  imporiance  how  we  can 
best  preserve  food  without  depriving  it  of  its  nntritive 
power,  for  by  so  doing  we  not  only  guard  against  the 
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dauflers  of  famine,  but  we  also  facilitate,  even  in  times 
of  plenty,  the  equal  distribution  of  food.  From  thoearliest 
times  attention  has  been  directed  to  this  subject,  but  it  is 
only  since  the  date  of  our  first  Arctic  exploration  that  any- 
thing of  a  really  practical  character  has  been  made  out. 
Then  it  was  thatthe  processes  now  so  extensively  practised 
were  first  put  into  operation ;  and  as  soon  as  the  value  of 
the  preser\'ed  food  became  known  it  was  employed,  not 
merely  for  those  purposes,  and  in  those  climates  for 
which  it  was  originally  intended,  but  for  a  far  more 
extensive  object  in  all  parts  of  the  world.  And  now,  at 
the  tropics  and  at  the  poles,  wheresoever  man  finds  a 
habitat,  there  he  has  the  means  of  supplying  his  wants. 
Thousands  of  tons  of  preserved  meat«  and  vegetables  are 
annually  exported  from  this  country  to  our  distant  colo- 
nies, where  food  is  scarce  or  perishable,  and,  conversely, 
there  are  many  of  our  far-off  possessions  where  the  surplus 
food  of  a  scattered  population  is  made  available  for  the 
wants  of  those  wlio  are  at  home. 

This  is  not  the  time  for  discussing  the  rationale  of 
the  processes  which  are  followed,  but  I  may  say  that 
they  are  founded  upon  two  principles,  namely,  the  ex- 
clusion of  atmospheric  air,  and  the  perfect  desiccation  of 
the  substance.  The  former  is  usually  applied  in  the 
preser\'ation  of  animal  substances,  and  the  latter  of 
vegetable.  Both  of  them  however  are  most  easy  of  ap- 
plication, and  their  value  cannot  be  overrated.  In  the 
case  of  vegetables,  the  preparations  of  Masson,  ChoUet 
£dwarda  and  Makepiece  are  all  that  can  be  desired: 
and  the  preserved  meats  of  Ritchie  and  McCall,  Gam- 
ble, and  others,  have  done  good  ser^'ice. 

In  the  prei>arations  of  the  various  flours  or  mealii  of 
grain,  it  is  still  a  question  wliether  there  is  any  advan- 
tage in  removing  the  husk  or  the  bran.    It  is  true  tliat 
it  contains  a  very  lai*ge  per  centage  of  nitrogenous  mat- 
ter, but  the  real  question  is  whether  this  matter  is  assimi- 
lable or  not.    Johnston,  Liebig,  and  many  others  assert 
that  it  is,  and  they  therefore  recommended  that  whole 
meal  should  be  used  as  food ;  indeed,  the  remarks  of  Liebig 
on  this  subject  are  very  emphatic.     The  separation  of  the 
bran  from  the  flour,  he  says,  is  a  matter  of  luxury  only, 
and  is  injurious  rather  than  beneflcial  as  regards  the 
nutritive  power  of  the  bread.    In  ancient  times,  down 
to  the  period  of  the  Emperors,  no  bolted  flour  was  known. 
In  man^'  i>arts  of  Germany,  especially  in  Westphalia, 
the  entire  meal,  including  the  bran,  is  baked  into  the 
brown  bread  called  Pumpernickel,    and  there    is   no 
country  where  the  digestive  organs  of  the  population  are 
in  a  better  condition.    On  the  other  hand,  Poggiale,  who 
\a  a  great  authority  on  this  subject,  declares  tliat  the 
only  use  of  bran  is  to  retain  food  in  the  alimentary 
canal.    Its  composition  shews  that  39  per  cent,  of  it  are 
wholly  unassimllable,  and  this  he  has  proved  by  giving 
it  to  aogs,  wliich  lose  weight  by  it.     He  has  even  found 
the  bran  unchanged  in  the  matter  discharged  from  their 
bodies;    nay  more,  he  has  aftenvards  collected  it  and 
given  it  to  other  dogs,  and  then  to  fowls,  so  that  it  has 
passed  through  the  systems  of  three  animals  success! vel;^, 
and  yet  it  lias  remained  unchanged.    Still,  however,  it 
is  an  admitted  fact,  that  a  little  bran  in  food  favours 
assimilation,  and,  therefore,  Poggiale  recommends  that 
about  four  i)er  cent,  of  it  should  bo  retained.     A  too 
light  bread,  given  to  a  robust  young  man  who  is  exjwsed 
to  hard  labour,  does  not  satisfy  the  cravings  of  hunger, 
and,  although  he  may  be  well  nourished,  he  does  not 
feel  that  comfort  and  fulness  of  the  body  which  a  coarser 
diet  produces;   a  small  admixture  of  bran,  therefore, 
Avith  the  food,  may  take  off"  the  attention  of  the  stomach 
by  engaging  it  in  a  somewhat  severe  labour.    I  have 
been  told  by  Mr.  ^lilner,  who  is  the  medical  sui^erin- 
tendent  of  the  convict  prison  at  Wakefield,  that  when 
the  Scotch  prisoners,  who  are  accustomed  to  a  poor  and 
heavy  diet  of  oatmeal,  are  passed  into  the  English  pri- 
Bon8,'where  the  dietary  is  comparatively  rich,  they  gene- 
rally suffer  for  a  time  from  a  sinking  sensation  of  hunger, 
as  if  the  stomach  felt  the  necessity  for  its  wonted  labour. 


Many  ingenious  contrivances  have  been  suggested  for 
incroasmg  the  nutritive  power  of  wheat  flour;  one  of 
these  has  received  the  attention  of  practical  men.  It  is 
the  invention  of  M.  D'Arblay,  and  is  a  means  whereby 
in  the  process  of  grinding  the  flour,  the  meal  may  be 
separated  so  as  to  contain  more  or  less  than  the  average 
amount  of  gluten,  and  by  the  admixture  of  rivitts,  or 
the  hard  wheat  of  Sicily,  Russia,  Sardinia  and  Austria,, 
the  per  centage  of  gluten  may  be  greatly  increased.  Flour 
of  this  description  is,  I  am  told,  largely  imported  into 
this  country,  for  increasing  the  nutritive  power  of  oor 
poorer  varieties. 

Another  means  of  improving  the  alimentary  value  of 
wheat  is,  by  mixing  it  with  rich  soup  or  extract  of  meat. 
This  constitutes  the  patent  process  of  Mr.  Borden,  whose 
biscuits  contain  al)out  32  per  cent,  of  flesh-forming  matter;: 
in  fact,  a  pound  of  biscuit  contains  theextrs^t  of  5  lbs.  of 
meat  mixed  with  half-a-pound  of  flour.  An  ounce  of 
this  grated  into  a  pint  of  water,  and  then  boiled  and  sea- 
soned, makes  an  excellent  soup. 

Other  modes  of  increasing  the  nutritive  power  of  vege- 
tables, are  founded  on  the  removal  of  their  less  valuable 
respiratory  compounds.  By  the  fermentation  of  potatoes, 
as  IS  practised  in  Germany,  the  saccharine  and  starchy 
matters  are  converted  into  spirit,  which  is  easily  sepa- 
rated by  distillation,  and  then  the  i*esidue  or  dross  con- 
tains all  the  gluten  of  thepotatoe  in  an  unchanged  form,, 
and  is,  therefbre,  valuable  as  fodder  for  cattle.    It  might 
even  be  mixed  with  the  food  of  man,  as  an  addition  to  the 
plastic  elements.    A  similar  process  is  followed  in  this 
country  by  Mr.  Drey,  who.  manipulating  with  beet-root 
and  mangel-worzel,  obtains  a  high  per  centage  of  spirit 
and  a  valuable  nitrogenous  fodder. 

In  this  country  many  thousand  of  cwts.  of  flour  are 
annually  used  in  the  manufacture  of  starch ;  and,  as  the 
process  is  usually  followed,  all  the  rich  gluten  is  lost ; 
but  by  a  contrivance,  originated,  I  believe,  by  Mr. 
Orlando  Jones,  and  practised  by  Ihirand  and  others,  the 
gluten  is  extracted  from  the  flour  by  an  alkali,  and  it- 
then  precipitated  in  an  edible  form,  so  that  it  can  be 
mixea  witn  flour  and  made  into  bread.  This,  in  the 
economy  of  food  alone,  is  a  valuable  application  of* 
science. 

I  regret  that  1  have  not  time  to  discuss  the  question  or 
the  relative  digestibility  of  different  foods,  for  this,  in  an 
economical  point  of  view,  is  clearly  of  the  greatest  im- 
portance. Already  the  labours  of  Gosse,  Beaumont^ 
Schultz,  LaUemand,  Blondlot,  Bidder,  and  Schmidt,, 
have  exposed  a  number  of  valuable  facta,  which  might  b» 
made  the  basis  of  practical  good.  The  general  tendency 
of  them  has  been  to  show  not  only  that  different  articles 
have  different  de^ees  of  digestibility,  but  also  tliat  the 

Srocesses  of  cooking  and  preparing  them  have  much  to 
o  with  their  nutritive  power.  The  flesh  of  game  ancP 
of  youn^  animals,  and  meat  that  is  rather  hi^h,  are  more- 
easily  digested  than  tliat  of  others ;  so  it  is  with  the  flesh 
of  the  heart,  and  of  the  viscera  generally.  This  is  due* 
to  the  more  tender  condition  of  that  investing  tendonoua 
matter  which  surrounds  every  fibre  of  muscle,  so  that 
the  gastric  juice  quicklpr  permeates  and  dissolves  such 
tissues.  A  dish  of  tripe  is  an  example  of  a  loose  albumi- 
nous tissue,  which  is  easily  dissolved.  In  one  hour  it  is 
generally  gone  from  the  stomach,  whereas  a  meal  of 
beef  or  mutton  will  remain  from  three  to  four  hours. 
The  sarcolemna  of  salted  meat  is  always  hardened,  and 
hence  those  foods  require  a  long  time  for  digestion,  and 
frequently  disagree  with  the  stomach.  The  true  condi- 
ment for  such  a  diet  is  a  little  vinegar,  which  has  the 
power  of  softening  the  tendonous  structure,  and  of  giving 
access  to  the  digestive  fluids.  Pickles  and  cold  beef  are 
therefore  associates  in  science  as  well  as  in  experience. 

A  last  point  for  consideration  is  the  effect  of  over  or 
under  feeding  on  the  animal  system.  Too  much  respi- 
ratory food  favours  the  development  of  fat,  and  often 
checks  the  proper  nutrition  of  the  muscular  tissues; 
hence  it  is  tliat  rice  feeders  and  potato  eaters,  and  those 
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who  indulge  in  fennented  liquors,  are  often  Uoatod  in 
tiieir  appeannoe,  and  are  not  capable  of  prolonged 
exertion,  l^e  brewer'ft-drayman  is  a  bad  subject  for  the 
wardsofaho^ital,  for  though  he  usually  has  all  the 
appearance  of  a  man  possessed  of  great  mnscolar  strength 
vid  vital  endoiance,  yet  it  is  not  so  in  reality,  for  the 
muscular  tissues  have  been  encroached  upon  by  fat,  and 
the  general  power  has  been  weakened  by  an  undue  in- 
fluence of  the  respiratory  element.  Most  of  the  animals 
in  our  menageries,  from  a  too  liberal  allowance  of  ree- 
piratofy  food,  die  from  fatty  degeneration. 

When  the  plastic  constituents  of  food  are  in  excess, 
th«  system  becomes  excited,  as  if  from  the  development 
of  force,  and  a  savage  disposition  is  often  the  conse- 
quence. A  nation  of  animal  feeders  is  always  a  nation 
of  hunten,  for  the  use  of  a  rich  nitrogenous  diet  de- 
mands an  expenditure  of  power,  and  a  large  amount  of 
physical  e^Oertioa.  Accumulation  of  the  nitrogenous 
elements  in  the  blood  is  often  a  prolific  source  of  diseaae : 
in  fact,  very  recently  attention  has  been  drawn  to  the 
diseases  of  over-fed  convicts. 

On  the  other  hand,  a  deficiency  of  food  quickly  leads  to 
the  breaking  up  of  the  animal  frame.  Plague,  pestilence 
and  famine,  are  always  associated  in  the  public  mind, 
and  the  records  of  every  country  show  how  closely  they 
are  related.  The  medical  history  of  Ireland  is  remark- 
^le  for  the  illustrations  of  how  much  mischief  may  be 
occasioned  by  a  general  deficiency  of  food.  Always  the 
habitat  of  fever,  it  every  now  and  then  becomes  the 
very  hot-bed  of  its  development.  Let  there  be  but  a  small 
failure  in  the  usual  imperfect  supply  of  food,  and  then 
the  lurking  seeds  of  pratilence  burst  into  frightful  acti- 
vity. The  famine  of  the  present  century  is  but  a  too  for- 
dble  illustration  of  thia,  for  it  produced  epidemics 
whidi  had  not  been  witnened  in  this  generation,  and  it 
gave  rise  to  scenes  of  devastation  and  misery  which  are 
not  surpassed  by  the  most  appalling  of  the  middle  age. 
The  principal  form  of  the  scourge  was  known  as  the  con- 
tagious famine  fever,  and  it  spread,  not  merely  from 
end  to  end  of  the  countiy  in  whidi  it  had  originated,  but, 
breaking  through  all  boundaries,  it  crossed  the  broad 
ocean,  uid  made  itself  painfully  manifest  in  localities 
where  it  was  previously  unknown.  Thousands  fell  under 
the  virulence  of  its  action,  for  wheresoever  it  came  it 
■truck  down  a  seventh  of  the  people,  and  of  those  whom 
it  attacked  one  out  of  nine  perished.  Even  those  who 
escaped  the  fatid  influence  of  it  were  left  the  miser- 
able victims  of  scurvy  and  low  fever.  Another  ex- 
ample, not  less  striking,  of  the  terrible  consequences 
of  what  may  be  truly  called  famine,  was  the  condi- 
tion of  our  troops  duflng  the  early  part  of  their 
sojourn  in  the  Crimea — with  only  just  enough  of 
food  to  maintain  the  integrity  of  the  system  at  a  time 
of  repose,  and  at  ordinary  temperatures  they  were 
called  upon  to  make  large  muscular  exertions,  and 
to  sustain  the  warmth  of  the  system  in  the  midst  of 
severe  cold.  What  could  be  expected  but  that  the 
scoujges  which  wait  upon  famine,  as  fever,  diarrhcsa. 
dysentery  and  scurvy,  snould  make  their  appearance  in 
great  force,  and  that  the  soldiers  should  perish  by 
thousanda.  With  an  average  strength  of  24,000  men, 
the  deaths  from  sickness  alone,  in  the  course  of  seven 
months,  were  at  the  rate  of  thirty-nine  per  cent.,  and  in 
some  cases  it  mounted  up  to  seventy-three.  "  Never 
before,'*  says  Colonel  Tulloch,  '*  is  there  record  of  a 
British  army  having  sustained  so  frightful  a  loss  in  so 
short  a  time.**  During  the  Peninsular  War,  though 
the  troops  occasionally  sufiered  much  from  sickness,  the 
loss  from  that  cause  did  not  average  above  twelve  per 
cent,  for  a  whole  year.  Even  in  the  ill-fated  expedition 
to  Walchcren,  which  threw  the  nation  into  mourning, 
the  deaths  amounted  to  only  about  10^  per  cent,  for  the 
half  year ;  and  here,  in  this  great  city,  with  all  the 
aggravating  circumstances  of  want,  vice,  infancy,  old 
age  and  disease,  it  did  not  reach  to  two  per  cent,  during 
the  time  that  our  strong  men  were  dying  by  thouflauds. 


"  Armies  have  perished  by  the  sword,  and  haTe  been 
overwhelmed  by  the  elements,  but  never,  pejhaps,'*  ap 
Colonel  Tulloch,  *■  since  the  hand  of  the  Lord  snote  the- 
host  of  the  Assyrians,  and  they  perished  in  a  night,  has 
sndi  a  loss  from  disease  been  recorded  as  on  tins  ooct- 
sion."  May  the  lesson  of  so  great  a  calanuty  be  wifely 
applied  to  the  future  profit  of  the  country ! 

DISCUSSION. 
Dr.  Lyos  Playfaib,  C.B.,  F.B.S.,  in  obedience  to  the 
call  of  the  chairman,  would  open  the  chemical  part  of 
the  discussion,  or  rather  it  could  scarcely  be  called  a  dii- 
cosnon,  inasmuch  as  the  paper  comprehended  so  mock 
with  whidi  he  agreed,  that  ne  had  very  little  snpple- 
mentaiy  matter  to  state  in  relation  to  it.  It  was  ooly 
quite  lately — ^in  fact,  during  the  last  few  years— that  th^ 
had  really  understood  that  the  chemical  force  which  is 
generated  in  our  body  was  precisely  the  same  chemical 
force  which  could  be  converted  into  mechanical  force 
out  of  the  body.  Jould  and  Thompson  had  thrown  much 
light  on  this  subject,  and  it  was  only  occasionally,  as 
science  diverged  intodifferent fields,  that  they  ccmld  obtain 
information  which  enabled  them  to  discuss  the  sabject 
in  the  true  spirit  of  philosophy.  When  they  recollected 
what  had  been  the  amount  of  experience  on  the  snlject 
of  diet  since  the  period  when  Adam  first  plucked  the 
fmita  of  Eden,  they  might  be  astonished  that  it  was  not 
untQ  12  or  15  yean  ago  that  they  nnderetood  anythug 
of  the  science  of  diet.  They  did  not  until  then  know 
what  it  was  that  formed  the  flesh  and  muscular  tisnes 
of  the  body— what  parts  of  food  gave  heat,  and  what 
supported  the  respective  functions.  All  this  had  been  made 
known  within  the  last  few  years,  and  although  tiMv 
might  regret  to  find  their  laiige  public  bodies  not  conung 
up  to  the  existin|[^  state  of  science  in  its  ai^ications  to 
human  well-being,  it  was  still  to  be  remembend 
that  all  our  knowledge  is  of  modem  growth,  and 
far  from  perfect.  The  chemical  knowledge  on  this  rab- 
ject  had,  no  doubt,  advanced  rapidly ;  although  it  wu- 
yet  of  the  crudest  character.  The  albumen  of  an  egg 
produced  flrah,  hair,  claws,  tendons,  feathers,— «  nnmbar 
of  parte  of  the  bodv  produced  from  the  simple  substance 
of  albumen ;  but  that  waa  all  one  consideration  as  yet 
for  the  chemist.  Physiologically  they  did  not  know 
how  the  albumen  was  converted  into  these  parts.  Tks 
human  body  waa  a  machine  which  required  force  to  woik 
it,  like  a  steam-engine ;  but  there  was  this  distinction 
between  the  body  and  a  machine  for  manufacturing  pur- 
poses, that  the  latter  wasted  ita  parts  slowly  by  wear  and 
tear,  and  it  was  not  necessary  that  the  parts  should 
change  by  the  manifestation  of  force ;  it  jiroduoed  certain 
results,  but  the  parte  of  the  engine  remained  unaltered. 
It  was  very  different  with  the  animal  body,  every  mani- 
festation of  force  caused  the  destruction  of  part  of  the 
structure  of  the  machine ;  he  could  not  raise  his  hand 
without  part  of  the  muscular  action  of  the  ann  being 
destroyed  by  the  lAotion ;  he  could  not  have  a  sensation 
or  thought  of  the  brain  without  some  change  in  the 
matter  of  the  brain  being  produced  by  that  thought,  there- 
fore the  structural  parts-  of  animals  were  continually 
changing  as  a  condition  of  their  use,  and  in  this  ropect 
the  machine  of  an  animal  body  differed  from  ordinary 
machinery.  Now,  what  did  the  machinery  of  an 
animal  consist  of?  A  man  of  1501be.  weiffht  con- 
tained as  much  as  113lbs.  of  water,  and  only  about 
2 libs,  of  nitrogenous  matter ;  he  contained  also  about 
eilbs.  of  fat,  and  about  9}lbs.  of  mineral  substance. 
How  long  was  this  machine  to  last?  There  was  an  md 
tradition  with  which  they  were  all  acquainted— that  the 
animal  body  lasts  for  seven  yeare,  and  then  undergoes 
an  entire  change.  If  they  took  the  average  rate  of  waste 
in  an  adult  human  being,  he  would  undeigo  a  change  m 
twelve  weeks  instead  of  seven  yeare;  that  is,  *^*J*J* 
of  waste  would  destroy  ihe  fleshy  structure  of  the  body 
in  twelve  weeks— some  parts  more  slowly,  some  part* 
more  rapidly.    The  carbon  would  be  burnt  in  the  Wood 
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in  that  time.    A  man  consumed  about  2,000  gallons  of 
air  per  day,  or  seven  hundred  weight  jier  year,  and  this 
would  burn  the  contents  of  the  body  as  if  they  were 
put  into  the  fire.    The  amount  of  air  inspired  would 
Dum  the  whole  carbon  of  the  blood  i^  tliree  days,  and 
unless  the  man  had  food,  or  unless  the  air  acted  upon 
the  structures  of  the  Ixxly,  it  was  impossible  for  the 
machine  to  go  on.    Therefore  they  must  produce  force, 
aa  in  a  steam-engine,  and  they  must  supply  the  struc* 
tnres  which  were  wasted.    How  much  did  it  waste  ?    If 
they  took  the  public  dietaries  (and  much  had  lieen  done 
in  that  way) — if  they  took  the  experience  of  all  nations, 
although  with  different  descriptions  of  food — it  resulted 
in  givinj^  a  man  in  each  case  almost  the  same  amount 
of  nutritive  iiipedients.    Take,  for  instance,  the  diet 
flumilied  to  soldiers  and  sailors.  Although  the  description 
of  iood  A-aried  in  England  and  India,  in  Holland  and  in 
France,yet  the  result  showed  that  the  average  quantity  of 
nutritive    ingredients  supplied  to  soldiers  was   about 
thirty-six  ounces  dry  flesh-formers  per  week,  and  in  the 
navy,    thirty -five    omices.      The    Dutch    soldier,    in 
time    of  peace,    had   only  about   twenty-four    ounces 
of  nitrogenous  food  per  week,  but  he  could  not  fight  upon 
that,  and  in  war  the  rations  were  increased  to  35  ounces  ; 
80  that  what  was  termed  *'  Dutch  courage"  had  in  reality 
some  signification.    He  quite  agreed  with  the  author, 
that    although   tliat    was    sufficient,    and   represented 
fairly   the    amount  of  wear    and   tear  of   an   adult 
man  in  a  state  of  health  and  under  ordinary  labour, 
yet  it  did  not  represent  the  wear  and  tear  of  a  roan  sub- 
jected to  great  Ixxiily  exertion;  and  therefore  the  43 
ounoes  of  food  taken  by  the  navigators  in  the  Crimea, 
and  the  60  ounces  taken  by  the  Yorkshire  labourer, 
(although  he  thought  that  was  a  poetical  amount,)  were 
cases  in  whicJi  the  labour  was  exceedingly  great.    He 
would  take  36  ounces  of  dry  flesh-forming  matter  as  a 
fair  amount  for  an  adult  man  performing  an  ordinary 
amount  of  labour,  and  from  70  to  74  ounces  of  carbon  per 
week ;  and  the  proportion  of  carbon  in  flesh-giving  mat- 
ter to  that  in  the  heat-giving  matter,  should  be  as  1  to 
3  in  an  adult  man.     The  aged  men  in  our  hosjntals  and 
union-houses  should  receive  from  24  to  28  ounces  of  dxy 
nutriment  per  week,  and  from  72  to  78  ounces  of  car- 
bon ;  and  the  proportion  of  flesh-giving  carbon  to  that  of 
heat-giving  carbon,  might  be  given  as  1  of  the  former  to 
6  of  the  latter.    For  young  persons — ^boys  from  12  to 
13   years    of  age— the    quantity  should  be  about  17 
ounces  of  flesh-forming  f(K)d,  and  58  ounces  of  carbon, 
the  proportion  of  the  one  description  of  carbon  to  the 
other  being  as  1  to  6,  owing  to  the  great  amount  of 
bodily  exercise  generally  taken  at  that  period  of  life, 
rendering  a  less  quantity  of  heat-giving  carbon  necessary. 
He  had  apologised  for  the  public  dietaries  as  not  having 
been  much  benefited  by  science,  but  in  some  cases  they 
displayed  the  most  extraordinary  ignorance  of  the  subject. 
He  miftht  mention  the  case  in  the  Birmingham  gaol, 
with  which  they  were  all  familiar.    The  prisoner  was 
deprived  of  the  ordinary  amount  of  food  and  put  to  crank 
labour.    If  he  did  not  perform  the  stipulatedquantity  of 
labour,  he  was  subjected  to  a  further  reduction  m  his  food. 
This  was  much  the  same  as  if  an  engineer  desiring  to  get 
more  work  out  of  a  steam  engine,  instead  of  putting  on 
more  coals,  raked  the  fire  out  of  the  furnace,  and  when 
the  engine  stopped  from  sheer  inability  to  go  on,  he 
dashed  it  to  pieces  because  it  had  stopped.    There  was 
one  other  point  to  which  he  would  lalude,  which  had 
only  been  just  hinted  at  by  the  author,  that  was,  how- 
ever much  they  knew  from  science  with  regard  to  food, 
it  would  be  dangerous  to  tamper  much  or  too  rapidly 
with  public  and  national  dietaries  until  they  knew  more 
upon  the  subject.    The  character  of  a  people  depended 
very  much  amongst  other  things  upon  tne  description  of 
food  they  consumed.    Though  political  institutions,  race 
and  other  circumstances,  no  doubt,  influenced  character, 
the  Dative  food  of  a  populat  ion  waa  far  from  unimportant. 
In  tho  case  of  a  hunt  we  see  an  omnivorous  animal— man 


— ^mounted  on  a  graminivorous  horse,  accompanied  by 
carnivorous  animals,  dogs,  pursuing  a  vegetable-feeding 
hare,  or  a  flesh-eating  fox.  Henoe  force  might  be  had 
either  from  animal  or  vegetable  food.  But  it  was  a  differ- 
ent  thing  with  regard  to  the  temperaments  of  people  and 
animals.  The  b^rs  of  India  and  America,  which  fed 
upon  acorns,  were  mild  and  tractable ;  those  of  the  polar 
regions,  which  fed  upon  seals  and  other  flesh,  were  wild,, 
untameable  animals.  Taking  instances  of  people,  the 
Peruvians,  whom  Pizarro  foxmd  in  the  oountr>'  upon  his 
conauest,  were  a  mild  inoffensive  people,  subsisting  prin- 
cipally on  vegetable  diet,  whilst  their  brethren  in 
l^lexico,  found  by  Cortes,  were  a  warlike  and  fierce  race, 
and  eat  animal  food.  The  same  mieht  be  said  of  the 
alK>rigines  of  Australia.  Whilst  living  in  their  native 
wilds,  and  feeding  entirely  upon  the  produce  of  the 
hunt,  they  were  wild  and  turbulent  in  their  dispositions, 
but  as  soon  as  they  were  brought  to  a  due  proportion  of 
both  animal  and  vegetable  food  in  the  colony,  they 
became  mild,  tractable,  lethargic,  and  inoffensive,  in 
fact  died  out.  The  Mahomedan  population  of  India, 
subsisting  purely  upon  flesh,  were  warlike,  whilst  the 
vegetable  feeding  people  of  Hindoostan  were  a  quiet  race 
and  less  warlike.  The  most  striking  illustration  of  this 
was  afforded  by  Mr.  Anderson,  in  the  account  of  his  re- 
cent travels  to  Lake  Ngami.  Passing  through  a  counti^' 
inhabited  by  a  fierce  tribe,  in  the  extreme  part  of  his 
journey,  he  came  suddenly  upon  a  corn-growing  people, 
who  had  acijuired  the  arts  of  peace,  and  who  were  mild 
and  inoffensive,  entirely  unlike  the  savaee  tribes  around 
them.  Therefore,  he  contended,  it  would  not  do  to  alter 
too  suddenly  the  food  of  a  people  without  considering  at 
the  same  time  the  probable  influence  on  the  character  of 
the  population.  Mulder  probablv  carried  the  idea  too 
far  when  he  said  that  the  political  changes  and  frequent 
revolutions  which  had  taken  place  in  France  were  owing 
to  the  9oup  maigref  a  light  and  varied  diet  of  the  French, 
whilat  the  constitutional  predilections  of  Englishmen 
were  to  be  attributed  to  their  beefstei^ka  and  porter. 
One  word  in  conclusion.  Deficient  as  we  still  were 
in  our  knowledge,  we  had  enough  to  enable  us  to 
form  a  tolerable  acquaintance  with  the  properties 
of  food.  But  this  would  be  of  little  use  to  ub  m  our 
generation,  unless  the  female  portion  of  our  population 
acquired  that  knowledge  so  as  to  impart  it  to  those  whom 
they  educate.  Men  were,  after  all,  poor  educators  com> 
pared  with  women.  Women  also  were  chiefly  the 
feeders  of  men  (although  they  had  much  higher  functiona 
in  addition),  therefore,  unlets  women  learnt  as  a  part  of 
their  education  the  nature  and  composition  of  food, 
there  was  little  chance  of  speedily  diffusing  that  amount 
of  popular  knowledge  which  would  enable  the  dis- 
covenes  in  the  science  of  dietetics  to  be  applied  to  the 
well-being  of  the  human  race. 

Dr.  Carfektsb,  F.B.S.,  would ,^in  the  first  place,  ac- 
knowledge how  entirely  physiology  was  indebted  to 
chemistry'  for  a  knowledge  of  the  value  of  foods.  It 
was  impossible  to  speak  too  strongly  of  the  chemical  re- 
searches in  this  direction  for  the  laat  15  yean  in  clearing 
up  much  that  was  before  doubtful,  and  putting  the 
physiologist  in  possession  of  those  principles  on  wmch  a 
theorv  of  food  might  be  founded ;  and  physiology  must 
still  look  to  chemistry  on  a  great  many  points  which 
must  be  more  deared  up  before  that  theory  could  be  com* 
pleted,  but  at  the  same  time  there  were  certain  important 
facts  in  the  physiology  of  food,  which  chemistry  was  not 
in  a  position  yet  to  account  for.  He  might  instance  the 
great  importance  of  fresh  vegetables;  this  was  a  point  on 
which  chemistry  did  not  yet  afford  a  satisfactory  account. 
It  had  been  supposed  that  a  deficiency  of  potash  in  food 
was  the  cause  of  scurvy,  which  came  on  when  fresh 
vegetables  were  withheld.  He  did  not  think  the  evi- 
dence in  support  of  that  doctrine  was  satisfactory  ;  but 
certainly  the  infiuence  of  fresh  vegetables  in  the  cure  of 
scurvv,  was  such  that  no  medical  man  would  be  justified 
in  substituting  so  many  drops  of  liquor  potassie  for  a 


280 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Maboh  20,  1857. 


vegetable  soup,  seeing  that  in  the  one  case  there  was  a  I 
certain  remedy  for  the  disease,  whereas  in  the  other  it 
was  of  doubtful  value.     The  result  of  experience  was, 
that  the  value  of  the  different  anti-scorbutics  was  not 
proportioned  to  the  quantity  of  potash  which  thejr  con- 
tained.    Citric  acid  was  better  tlian  no  lemon  juice  at 
all,  and  even  bad  lemon  juice  was  better  than  none.    He 
adverted  to  this  to  show  that  there  were  some  facts  which 
had  yet  to    be   elucidated,   and   which  were  of  the 
highest  importance;  for  he  held  that  the  tables  before 
them  did  not  completely  represent  the  relative  values  of 
foods  in  regard  to  all  the  requirements  of  the  human 
system.    Supply  a  man  with  flesh-forming  food — ^fat  and 
starch,  and  shut  him  up  on  board  ship  for  6  or  12  months, 
and  if  he  had  no  fresh  vegetables,  he  would  certainly  have 
scurvy.     There  was  a  circumstance  which  went  to  con- 
firm this.    Daring  the  year  which  followed  the  potatoe 
famine  in  Ireland,  the  high  price  of  vegetables  prevented 
their  use  as  a  diet  to  a  very  considerable  extent,  and  the 
scurvy  broke  out  in  many  poor-houses  in  this  country. 
The  American  whaling-ships  which  went  out  on  voyages 
of  3  or  4  years  took  out  with  them  large  quantities  of 
potatoes,  and  if  they  fell  short,  they  were  served  to  the 
men  in  slices  raw,  to  be  eaten  with  vinegar ;  and  whilst 
that  was  done,  they  bid  defiance  to  scurvy.    It  was  the 
duty  of  those  who  had  the  provisioning  of  ships  for  long 
voyages,  to  attend  to  so  important  a  matter  as  this.    A 
great  deal  of  the  mischief  in  the  Arctic  voyages,  was 
owing  to  a  deficiency  of  good  lemon-juice.    The  supply 
had  sometimes  been  of  inferior  quality.    Sir  James  lloss 
returned  from  his  exploration  much  sooner  than  the  nation 
expected,  and  he  was  accused  of  not  having  used  the  exer- 
tions he  ought  to  have  done ;  but  Sir  William  Burnett — 
the  head  of  the  Medical  Department  of  the  Navy,  assured 
him  (Dr.  Carpenter),  that  if  Sir  James  Boss  had  con- 
tinned  his  search  for  another  year,  he  would  have  lost 
the  greater  part  of  his  crews  from  scun^y,  for  it  happened 
that  the  lemon-juice  at  their  command  had  very  little 
value  as  an  anti-scorbutic.      They  might  administer 
citric  acid  and  the  alkaline  salts,  and  the  vegetable 
mucilage  separately,  but  there  was  nothing  like  their 
natural  combination  in    lemon  juice:    this   combina- 
tion being  required  to  give  those   chemical  products 
their   highest  efiQcacv  as  anti-scorbutics,   just  as  the 
savoury  principle  of  flesh  was  required  to  give  the 
albuminous  principle  its  nutritive   value.     But   there 
was  another  point  in  which  the  living  body  was  much 
beyond  what   chemistry  or  physics  could  account  for. 
In  the  discussions  which  were  going  on  with  regard  to 
the  chemistry  of  food,  and  the  mechanical  equiA'^lents 
of  heat  in  the  living  body,  there  appeared  to  be  a  dis- 
regard of  certain  considerations  which  the  physiologist 
knew  to  be  of  most  essential  importance.    He  need  not 
dwell  long  upon  the  point  of  the  constant  waste  going 
on  in  the  animal  body,  this  having  been  already  ad- 
verted to.    The  body  required  food  to  sustain  itself 
even  in  a   state  of  perfect  rest,  whilst  no  mechanical 
force  was  being  exerted,  except  the  force  involved  in 
the  circulation  of  the  blood  and  in  respiration.    There 
was  a  muscular  power  given  forth  in   those  actions, 
and  there  must  be  an  equivalent  of  force  produced, 
but  that  would  be  comparatively  small.    The  human 
body  when  at  rest,  excepting  that  small  consumption, 
was  undergoing  a  constant  waste,  which  liad  no  refe- 
rence to  the  necessity  of  keeping  itself  warm.    This 
waste  is  the  result  of  that  continual  decay  of  the 
tissues  which  is  a  necessary  condition  of  vital  activity, 
and  food   is  required   in  the  first  place  to  repair  its 
results  «and  to  maintain  the  organism  in  working  order. 
When  work  of  any  kind  is  done,  this  causes  a  propor- 
tional addition  to  the  natural  constant  waste  qf  the 
body.    But  there  was  something  beyond  this  which 
had  not  been  touched  upon.    It  was  one  upon  which 
physiologists    bad  lieen  enlightened  during  the  last 
three  or  four  years  by  experiments,  viz.,  that  in  order 
to  convert  the  food  into  living  tissues,  there  needs  a 


lar^  waste  of  the  food  itself,  the  operations  of  sanguinifi- 
cation  and  secretion  requiring  an  immense  consumption 
of  food.    He  would  give  two  illustrations  of  this-~oiie 
from  the  vegetable  and  the  other   from    the   animal 
kingdom,  which  the  experience  of  all  would  apprehend. 
What  was  the  meaning  of  the  fall  of  the  leaf?    It  was, 
that  the  leaves  of  plants  were  parts  of  the  vegetable 
organisation,  which  were  the  makers  of  the  solid  struc^ 
ture,  by  bringing  together  the  elements  of  the  food—- the 
oxygen,  hydrogen,  carbon,  and  nitrogen, — which  they 
convert  into  the  material  of  the  solid  substance  of  the 
stem.    By  the  leaves  the  material  of  the  wood  was  pro- 
duced, and  in  producing  that  material  for  the  growth  of 
the  permanent  portion  of  the  fabric,  those  transitory 
oigans  went  through  certain  series  or  phases  of  Ufe,  and 
when  these  were  accomplished  they  were  cast  off.    That 
process  was  going  on  in  the  animal  body,  since,  for  the 
maintenance  of  the  muscles,  and  brain,  and  bones,  there 
was  a  ver}'  rapid  succession  of  formations  of  soft  tissues, 
which  performed  important  functions  in  the  process  of 
assimilation,  and  those  were  temporary,  as  the  leaves- 
only,  instead  of  lasting,  like  the  leaves,  for  several 
months,  they  only  lasted  for  weeks  or  days.    Hence,  in 
the  animal  body,  this  fall  of  leaf,  as  it  were,  is  constantly 
going  on.    He  had  spoken  of  the  constant  waste  going 
on  in  the  animal  body  irrespective  of  the  work  done,  wbldi 
was  necessary  for  t^e  maintenance  of  the  body,  as  a  living 
body,  and  that  amount  of  waste  could  be  measured  by 
the  amount  of  excretion  in  animals  deprived  of  food  and 
not  put  to  exertion.     That  regular  amount,  day  by  day^ 
could  be  ascertained.    It  womd  vary  according  to  the 
amount.of  heat  itwas  required  to  produce,  but  that  element 
could  be  rendered  constant.    It  was  found  that  if  an 
animal  was  onljr  supplied  with  that  quantity  of  food,  it 
gradually  loses  m  weight.    Hence  the  quantity  of  food 
required  to  replace  this  necessary  waste,  was  a  greatdeal 
more  than  the  necessary  waste  itself.    If  an  animal 
were  supplied  with  only  the  number  of  ounces  of  waste,^ 
it  would  at  last  be  starved.    It  was  found  that  the  sur- 
plus proportion  was  different  in  different  animals;  from 
160  to  200  per  cent,  being  the   quantity  of  food  re- 
quired to  keep  up  the  waste  of  an  animal  as  comjared 
with  the  weight  which  the  animal  loses  when  entirely 
unsupplied ;  or,  in  other  words,  nearly  as  much  again  of 
food  was  required  to  sustain  the  body  in  ftill  vigour, 
as  is  actually  applied  to  the  construction  of  its  tissues. 
He  would  now  pass  on  to  some   other   considerations 
which  he  thought  had  not  received  due  attention ;  there 
were  various  kinds  of  work  done  by  a  living  body-- 
not  only  mechanical,  but  also  mental.    Mapy  eminent 
physiologists  were  disposed  to  agree  with  him,  that  toe 
work  of  the  brain  was  just  as  much  a  tax  upon  toe 
forces  of  the  body  as  the  work  of  the  muscles.    The 
brain  wasted  in  proportion  to  the  amount  of  thought  or 
excitement  of  feeling,  and  wasted  as  much  as  the  ™^? 
in  proportion  to  the  wear  and  tear  it  undergoes.    Tm» 
mental  force  could  not  be  measured  by  pounds  weigW 
lifted  one  foot  high.     Still  he  held  that  the  mental 
pound  was  as  much  the  product  of  food  as  the  muscular 
forces,  and  the  consumption  of  a  oeitain  *°^*''"^\ /^^ 
food  was   as  necessary   to   the   maintenance  of  tne 
working   powers   of  the   brain   as   it   was  neccasaiy 
to  the  maintenance  of  the  muscular  portion  of  the  franic. 
Therefore  he  thought  it  was  a  misappropriation  of  ing^ 
nious  calculation  to  draw  a  parallel  between  the  ^*>?!?| 
of  a  steam-engine  or  a  galvanic  battery,  and  that  oi  tne 
human  body.    They  might  as  well  say  that  a  steam- 
engine  did  not  do  the  whole  work  of  the  coal  uaeo 
because  a  great  part  of  its  force  went  out  another  wa> ' 
The  mechanical  equivalent  of  heat  in  a  «rteam-engii» 
might  be  disposed  of  in  the  production  of  electricity.  J" 
fact  they  did  know  that  the  passage  of  the  steam  irm 
the  fbnnel  developed  a  great  quantity  of  electricity,  i^ 
it  was  not  collected  as  a  force  m  the  steam-cDgine. 
in  this  calculation,  with  respect  to  the  quantity  ot  ww 
done  upon  a  given  amount  of  food,  they  could  only  e»* 
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mate  the  meohanical  eqaivalent  of  that  food.    They 
might  make  the  comparison  between  the  amount  of 
labour  done  by  an  agncultaral  labourer  at  9s.  a  week, 
and  the  quantity  performed  by  a  labourer  at  18s.  per  week, 
for  the  conditions  might  be  nearly  or  quite  the  same. 
They  might  compute  the  physical  work  done  by  one  man 
with  that  done  by  another,  that  would  be  quite  a  legiti- 
mate comparison,  but  it  was  not  legitimate  to  compare 
what  could  be  done  by  one  man  wiUk  a  certain  quantity 
of  food  with  the  work  done  by  a  steam-engine  with  the 
like  amount  of*  combustion.    He  would  Just  state  one 
point  that  was  brought  under  his  notice  with  regard  to 
the  influence  of  diet  in  connection  with  confinement. ' 
This   required   careM   attention,  being   one   of  the 
points   in  which   chemistiy  could  not  Wp,  but  in 
which  [^ysiological  experience  might  show  what  was 
needed.     Sir  John  Forbes,  when  travelling  in  Ireland 
a  few  years  since,  had  been  struck  with  the  prevalence  of 
ophthalmia  in  the  Union  Houses ;  he .  was  impressed  idso 
with  the  idea  that  this  disease  was  the  result  of  insuffi- 
cient nutriment.    Mr.  Wilde,  a  celebrated  ooculist  of 
Bublin,  was  instructed  to  entire  into  the  matter,  and 
he  came  to  a  similar  conclusion.    At  the  request  of  Sir 
John  Forbes,  he  (Dr.  Carpenter)  examined  the  dietary 
scales  of  several  Unions,  and  compared  them  diemiodly, 
according  to  the  tables  before  the  meeting,  with  the 
dietaries  of  the  English  poor  houses;  as  rogarded  the 
amount  of  nutriment,  and  also  as  to  its  variety,  he  found 
that  the  total  amount  of  nutriment  of  all  kinds  was  not 
inferior  to  that  which  prevailed  in  most  of  the  Union- 
hoDses  in  this  part  of  the  kingdom;  but  there  was  a 
difference  in  this  respect,  it  was  very  uniform — gruel,  oat- 
meal, maize,  and  potatoes,  morning,  noon,  and  night, 
usually  no  meat  of  any  kind,  and  no  variety  of  vege- 
tables.   It  might  be  said  this  gruel,  and  oatmeal,  and 
potatoes  was  the  staple  diet  of  the  people  of  the  country, 
and  that  in  point  of  quantity  it  was  better  than  they 
would  get  out  of  the  Union-house.    Yet  there  was  some- 
thing in  the  confinement,  in  the  physical  and  mental 
monotony,  which  was  shown  in  the  case  of  prisoners  and 
persons  in  Union-houses.    It  was  different  with  those 
who  lived  free  lives  out  of  the  Unions.     There  was 
something  in  the  surrounding  conditions  which  insensibly 
produced  a  most  important  influence  in  this  respect,  and, 
therefore,  he  held  that  it  was  not  only  the  quantity  and 
the  quality  of  the  food,  but  also  its  variety,  which  snould 
be  strictly  attended  to  in  the  provisioning  of  persons  con- 
fined within  narrow  spaces,  without  change  of  thotight 
or  occupAtion  for  long  periods  of  time. 

The  Bev.  Dr.  Booth,  F.K.S.,  could  not  pennita  state- 
ment of  one  of  the  previous  speakers  to  pass  without  ex- 
pressmg  his  entire  dissent  from  it.  Dr.  PLayfair  gave  it 
as  his  opinion  that  the  character  of  a  nation  depended  on 
the  quality  of  the  food  it  consumed,  and  instanced,  as  a 
proof  of  this  strange  assertion,  the  difference  between 
tlie  Mahometans  of  India  who  eat  flesh,  and  the  Hindoo 
population  who  fed  on  rice.  But  this  difference  was  to 
be  attributed  rather  to  the  indestructible  characteristics 
of  race,  than  to  any  difference  in  daily  food.  The 
Hahometans  of  India  being  of  Mongol  or  Tartar  descent^ 
while  the  Hindoos  are  indigenous  to  the  soil.  Again, 
the  Jews  have  had  every  variety  of  climate  and  food  for 
the  last  2,000  years,  yet  they  have  not  changed  in 
physiognomy,  nor  have  the  characteristics  of  the  race 
oeen  affected.  These  inherent  qualities  were  far  more 
deeply  seated  than  Dr.  Playfair  imagined.  Were  it 
otherwise,  questions  of  government  and  of  reformation 
would  be  much  simpler  than  they  are  found  to  be.  We 
must  not  Ignore  the  concurring  evidence  of  all  histoiy, 
ancient  and  modem,  should  it  stand  in  the  way  of  an  un- 
tenable and  ill-considered  theory. 

Mr.  P.  L.  SiUMONDs  said  that  the  physiological,  che- 
mical and  mechanical  aspects  of  the  subject  under  dis- 
elusion,  had  been  so  ably  and  justly  spoken  to  by  the 
scientific  gentlemen  who  had  preceded  him,  that  he 
^ould  probably  best  consult  the  views  of  the  meeting  < 


by  confining  his  observations  to  another  phase  of  the 
question,  the  commerce^  and  production  of  food,  espe- 
cially that  of  animals,  wi^  which  he  had  lately  been 
dealing  in  some  of  the  agricultural  publications  with 
which  he  was  identified.    So  late  as  Monday  last,  in  » 
leading  article  of  the  Mark  Lane  Mxprut,  following  with 
a  serios  of  papers  on  the  importance  of  the  dairy  pro- 
ducts, he  lutd  shown  how  laigely  cheese  of  home  and 
foreign  produetion  was  used  as  a  food  and  condiment, 
and  how  important  were  its  dietetic  properties.  The  eco- 
nomy of  food  viewed  in  its  various  relations  was  a  sub- 
ject too  vast  to  bo  dealt  with  in  one  evening,  or,  indeed, 
in  many  evenings'  discussion,  for  every  investigation  and 
inquiry  opened  up  new  matter  for  consideration  and  ex- 
perimental researoh.    At  the  very  outset  of  the  discus- 
sion we  were  met  bv  the  inquiry  of  "  What  is  food  ?" 
for  the  substances  which  are  used  as  such,  or  may  be 
called  in  for  the  sustentadon  of  the  vigorous  powers  of 
the  body,  are  most  heterogenesus,  and  variea  in  diff> 
rent  climes  and  among  different  people.  And  here  the  old 
adage  would  occur  to  us,  that  *f  Wuit  is  one  man's  meat 
is  another  man's  poison."    John  Bull,  however,  though 
a  hearty  feeder,  was   rather  nice  in   his  eating,  and 
somewhat  bigoted  and  intolerant  in  his  food  prejudices. 
He  had  no  penchant  for  foreign  delicacies,  but  adhered 
with  tolerable  pertinacity  to   the   animal   substances 
which  had  become  proverbial  as  the  characteristic  viands 
of  the  nation ;  and  yet  every  raoe— «very  people  of  the 
globe-»had  some  peculiar  food-delicacy,  and  tliese  curi- 
odties  of  food  he  was  enlaivtng  upon  last  week  in  a 
lecture.    It  at  least  proved  tiie  adaptability  of  man  to 
local  circumstances,  and  evidenced  the  bounty  and  wis- 
dom of  the  Creator,  who  had  diffused  animal  life  so 
careMly  over  the  globe,  that  it  enabled  mankind  to 
derive  nutriment  from  the  most  heterogeneous  substances 
of  fish,  flesh,  and  fowl.    If  a  man,  arrived  at  matute 
age,  were  able  to  summon  up  before  him  in  bodily 
shape,  the  various  animalB  which  had  fallen  a  pfey'to 
his  carnivorous  appetite,  to  meet  the  daily  demand  for  his 
two  pounds  of  solid  food,  he  would  be  somewhat  startled 
at  their  number  and  variety,  and  it  would  require  a 
Noah's  ark  to  contain  them.    The  adaptability  of  the 
stomach  was  extnio]:dinaiy,  and  although  we  might  not 
relish  the  frogs,  and  the  snails,  and  the  horse-flesh  of 
the  continent,  the  monkey's  flesh,  alligators,  and  their 
®gSB,  whale   and  seal-flesh,  polecats,  ieuana,  lizards, 
and  such  like,  of  America,  nor  care  to  feast  with  the 
Africans  on  elephants'  trunks  and  feet,  lions  ajid  tigers, 
roasted  snakes  and  locust  bread  or  soup,  we  should  be 
equally  loth,  probably,  outer  barbarians  as  we  are,  to 
partake  of  the  Chinese  messes  enumerated  by  Sir  John 
Bowring — of  young  puppies,  cats  and  rats,  sharks'  fins 
and  maws,  sea-slugs,  putrid  eggs  and  edible  birds'  nests, 
or  the  fetid  fish  preparations  of  otlier  Asiatics— "dried 
mussels  and  prawns,  and  putrid  fish  pressed  into  a  mass, 
with  a  *'  gamy"  flavour  to  season  their  curries.    How- 
ever we  might  appreciate  caviare  and  turtle,  we  should 
not  care  to  taste  the  caviare  of  ant's  eggs,  so  esteemed 
by  the  Mexicans,  nor  a  dice  of  the  sea-cow,  eaten 
pretty  generally  in   America,  Africa,  Asia,  and  Aus- 
tralia.    There   was   ho    accounting   for   taste.    But, 
apart  from  these  novel  articles  of  food,  many  of  whidi 
would   doubtless   be  gladly  replaced  by  more  whole- 
some  substances   were   they  at  command,    it  cannot 
be  concealed  that  there  is  a  great  waste  of  important 
articles  of  food  in  different  localities,  and  also  a  great 
neglect  in  turning  to  practical  application  the  import* 
ant  discoveries  for  the  preparation  and  preservation  of 
food  which  science  has  opened  up  to  us  of  late  years. 
It  should  be  remembered,  that  the  demand  for  animal 
food  was  increasing  year  by  vear,  at  home  and  abroad, 
and,  as    regards    domestic  live   stock,   scarcely  keep 
pace  with  the  increased  means  placed  at  their  command 
by  the  large  gold  discoveries,  and  the  more  general  dif- 
fasion  of  wealth.    "Every  paterfamilias  was  conscious  of 
the  enlarged  price  of  butcher's  meat,  and  the  daily  want' 
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-of  the  mouths  requiring  to  be  fed.  With  all  the  in- 
creased exertions  of  our  breeders  and  graziers,  we  yet  had 
to  import  a  laige  number  of  live  animals,  and  a  consider- 

•  able  quantity  of  cured  provisions  for  the  supply  of  our 
tables.  The  emigration  of  our  population  did  not  seem 
much  to  enhance  our  supplies ;  for,  besides  the  diversion 
of  labour  from  agricultural  and  pastoral  pursuits  in 
Australia,  Oalifoniia,  Canada,  and  other  districts,  tiie 

•  colonists  became  laiger  meat  consumers.  One  instance, 
as  telling  directly  upon  our  manufacturing  interests,  he 
might  mention,  namely,  the  check  given  by  the  gold 
discoveries  to  the  former  increase  of  sheep  in  Australia. 
While  in  1852  there  were  six  millions  and  a-half  in  the 
colony  of  Victoria,  and  the  number  had  been  increasing 
largely  year  by  year,  the  want  of  pastoral  labour  and  the 
demand  for  animal  food  had  caused  a  decrease,  and  there 
we/e  now  scarcely  5,250,000  in  the  colony.  GaUle- 
breeding  had,  however,  increased,  so  as  to  meet  the  de- 
mand for  animal  food,  and  if  we  had  less  wool  from 
thence,  we  might  at  least  look  for  more  hides.  The 
]M^rvation  of  animal  food  and  the  more  general  utili- 
zation of  the  food  now  n^lected  or  wasted  in  the  ani« 
mals  of  the  chase,  the  bni&los  and  wild  cattle  of  North 
and  South  America,  the  wild  sea-fowl  and  their  eggs— 
the  comoaratively  unreaped  harvest  of  the  fisheries,  in 
various  latitudes,  were  mattera  which  he  had  promi- 
nently touched  upon,  two  or  three  yearo  ago,  in  a  paper 
read  to  the  members,  for  which  the  Society  had  done 
him  the  high  honour  of  awarding  their  silver  medal. 
The  subject  under  discussion,  as  had  well  been  observed, 
WW  not  only  of  individual  but  of  great  national  import- 
ance, nay,  of  interest  to  the  world  at  laige.  The 
more,  therefore,  it  could  be  ventilated — ^the  more  it 
could  be  examined — the  more  attention  that  could  be 
paid  to  the  natura,  quantity,  and  quality  of  the  food 
supplied  to  the  people,  the  mode  of  cooking  it,  the  means 

•of  preserving  and  storing  it  fresh  for  future  use,  and  fit- 
ting it  for  transport  to  distant  quarters, — the  better 
would  it  be  for  the  interests  of  society  and  of  nations. 
Much  remained  to  be  done,  and  scientific  investigations 
■  and  popular  discussion  would  do  this  by  opening  up  new 
fields  of  research,  and  leading  to  new  experiments  and 
profitable  and  extensively  beneficial  results.  The  Great 
Creator  had  pronounced  all  that  he  made  to  be  very 
.  good,  but  he  left  it  to  man  to  test,  apply  and  economize 
the  vegetable  substances,  and  animals  placed  at  his  dis- 
posal. 

Mr.  Habbies  said,  that  as  an  officer  of  the  Poor  Law 
Board,  the  dietaries  of  Union-houses  generally  came 
imder  his  observation;  he  could  state  that  they  bad  been 
formed  and  reflated  upon  data  supplied  by  physiologists 
whose  authority  in  sudi  matters  was  unquestionable. 
He  wished  to  ask  Dr.  Letheby  whether  he  rightly  under- 
stood him  to  say  that  the  dietaries  of  prisoners  were, 
generally  speaking,  more  liberal  than  those  of  the  in- 
mates of  Union-houses?  His  (Mr.  Harries') experience 
was  the  reverse  of  that.  In  1850,  under  the  direction  of 
Lord  Ebrington,  then  Parliamentary  Secretary  to  the 
Poor  Law  Board,  he  examined  a  large  numlier  of  the 
dietaries  in  England  and  Wales,  and  the  result  was,  to 
show  an  average  of  22*16  ounces  of  nitrogenous  in- 
gredients per  week,  whilst  he  believed  the  prison  dietaries 
-  on  an  average  showed  only  20  ounces  weekly.  He  would 
remark  that  the  general  opinion  appeared  to  be,  that  the 
dietaries  of  the  Unions  within  the  metropolis,  were  more 
nutritious  than  in  the  country ;  but  he  believed  the  fact 
to  be,  that  the  dietaries  in  the  oountiy  around  London 
were  more  liberal  than  the  average  of  the  dietaries  in 
the  metropolis. 

Mr.  PiTTABD  said  he  was  at  present  occupied  as  one  of 
the  officers  of  health  of  Loudon.  He  thought  the  notice 
Which  had  been  given  to  the  subject  of  scurvy  ought 
not  to  be  lightly  passed  over.  There  was  danger,  with 
persons  not  medically  educated,  of  ranking  the  phenomena 
-of  scurvy  with  other  ordinary  diseases;  but  he  would 
remark  as  a  starting  point  on  the  subject  of  diet,  that  it 


was  a  singular  fact  that  they  mightfeedamanon  canitil 
diet,  and  give  him  plenty  of  strengthening  food,  and  yet 
failing  to  give  him  fresh  vegetables  or  their  equivalent, 
he  would  fall  into  a  wretched  state  of  health.  Mr.  Pii- 
tard  proceeded  to  give  the  result  of  his  experience  in 
various  cases  of  the  treatment  of  sea  scurvy,  and  re- 
marked upom  the  almost  miraculous  property  of  freih 
vegetables,  in  eflfectin^  a  sjieedy  cure  of  that  disease, 
giving  instances  within  his  own  practice.  He  thought, 
with  regard  to  the  considerations  of  the  health  and  well 
doing  of  the  body,  the  natural  tastes  an^ instincts  ought 
not  to  be  wholly  disregarded,  but  that  within  propr 
bounda  much  good  frequently  resulted  from  permittiDg 
their  exercise. 

Db.  Barnes  was  precluded,  by  the  lateness  of  the 
hour,  and  by  what  had  fallen  from  previous  qieaken, 
especially  Dr.  Carpenter,  who  had  anticipated  him, 
from  goingat  any  length  into  the  subject.  Dr.Lethebjr 
could  not  be  fairly  chuged  vnih  dwelling  too  exdoiively 
upon  the  fundamental  el^nent  of  food— time  diduot  per- 
mit him  to  take  in  everything.  It  was,  ho^-ever,  tine 
that  there  were  many  dements  of  vital  importance  be- 
yond those  comprised  in  his  Tables.  Chemistrv  had  not 
shown  what  the  elements  were  that  kept  the  blood  in  a 
healthy  state,  and  prevented  scurvy,  but  lon^  before  the 
recent  advances  in  the  physiology  of  nutrition,  it  ysu 
perfectly  well  known,  empirically,  how  to  prevent  thi« 
disease.  Captain  Cook  kept  his  crews  in  health  by  con- 
stantly procuring  fresh  vegetables,  wild  celery,  and  making 
beer  with  the  tender  tops  of  the  spruce  tree.  With  re- 
gard to  the  Crimean  army,  it  was  now  well  known  that 
Dr.  Andrew  Smith  had  foreseen  the  necessity  of  pro- 
viding lime-juice  and  vegetables,  but  our  general^  lO 
managed  that  the  men  did  not  get  them .  There  was  one 
element  of  immense  importance — ^iodine.  He  imagined 
Dr.  LeUieby  must  have  made  an  error  in  quoting  from 
Grange.  Dr.  Barnes  believed  that  Grange,  with  Boob- 
singault  and  Fourcault,  did  not  attribute  the  oriRin  of 
goitre  and  cretinism  to  the  absence  of  magnenan  lime- 
stone, but  to  the  absence  of  iodine.  It  was  asoertained 
that  the  wine  of  La  Rochelle  and  the  cereals  of  the 
Calvados,  contained  iodine,  and  that  in  those  districti 

goitre  and  cretinism  were  unknown,  whilst  in  some  id- 
ind  districts  where  the  constituents  of  food  contained  no 
iodine,  goitre  and  cretbism  were  prevalent.  The 
quantity  of  iodine  in  our  food  must  be  infinitely 
small,  yet  it  did  not  follow  that  it  was  not  infinitely 
im|)ortant.  It  had  occurred  to  him  that  some  of  the  value 
of  guano  might  depend  upon  the  iodine  it  contained. 
Salt  had  been  adverted  to  by  Dr.  Letheby.  He  thought 
it  possible  that  the  salt  we  used  was  too  much  re- 
fined. It  contained,  he  believed,  no  iodine.  In  some 
countries  the  salt  was  obtained  from  the  evaporationof 
the  sea-water;  this  might  be  more  wholesome.  The 
author  had  reflected  upon  the  iniquity  of  taxing  wit- 
It  must,  however,  be  remembered  that  not  many  )*«•» 
ago  we  taxed  bread  in  this  country ;  and  we  still  taxed 
tea  and  su^r.  Possibly  the  necessities  of  Government 
left  no  choice. 

Dr.  Lktueby,  in  repl}-,  expressed  his  gratification  at 
the  observations  made  by  Dr.  Lyon  Playfair,  whose 
chemical  knowledge,  as  well  as  his  special  inqmn« 
into  this  particular  subject,  gave  great  weight  to  the 
remarks  whidi  he  had  made.  He  was  indebted  to  Dr. 
Playfair  for  the  opportmiity  of  showing,  in  a  very  clear 
and  effective  manner,  tlie  proportions  oi  the  several  con- 
stituents of  food  in  the  dietories  of  different  nation** 
and  of  different  classes  of  individuals,  for  the  diagranw 
which  were  before  the  meeting  were  kindly  lent  for 
this  evening  by  Dr.  Playfair.  Dr.  Carpenter's  <*«r^ 
tions  were  also  entitled  to  great  respect,  by  reason  of 
the  acknowledged  eminence  of  their  author ;  and  th«« 
but  one  iwint  in  those  remarks  to  which  he  would 


was 


refer.  Dr.  Carpenter  stated  that  he  thought  it  was » 
misapplication  of  ingenious  calculation  to  parallel  the 
working  power  of  an  engine  and  tliat  of  the  human 
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%ody,  because  we  knew  nothing  of  the  actual  power  of 
the  mentiJ  operations.  The  object  of  the  comparison  in 
the  paper  was  not  to  show  that  we  could  estimate  the 
justnal  amount  of  power  exercised  in  the  human 
body,  but  merely  to  show  that  of  a  large  amount 
•of  developed  power,  only  about  ^  was  available  for 
<»mmon  labour.  Now  the  intentions  of  the  illustra- 
tion were,  first,  that  in  demanding  a  certain  amount  of 
labour  from  a  working  man,  we  must  take  care  that 
he  is  sui^lied  with  a  quantity  of  food  which  experience 
■sihows  is  necessary  for  the  performance  of  that  work; 
jmd  on  tha  other  hand,  in  furnishing  a  certain  propor- 
tion of  food  to  the  convict,  we  may  expect,  if  not 
demand,  tlie  equivalent  of  it  in  labour.  The  physiolo- 
gical relations  of  the  question  were  purposely  avoided, 
and  the  real  or  practical  alone  oonsidwed.  In  answer  to 
Kr.  Harries,  who  thought  that  there  was  an  error  in 
the  conclusions  deduced  from  the  dietaries  of  prisoners 
mnd  paupers,  he  would  say  that  he  had  gone  carefully 
•over  all  the  accessible  dietaries  of  the  two  clauses,  and 
the  general  results  were  those  indicated  in  the  table. 
There  were,  however,  great  diflEerences  in  both  the 
f  ualitv  iad  nutritive  values  of  each  class  of  dietaries, 
indeed,  in  the  case  of  the  dietaries  of  the  county 
«Dd  borough  gaols  of  England,  there  seem  to  be  no 
rule  observed  beyond  the  mere  fancies  of  the  justices  and 
magistrates  of  the  different  district*— and  there  was  a  like 
^vant  of  guiding  principle  in  the  construction  of  the 
vauper  dietaries.  To  Dr.  Burnes  he  replied,  that  he 
Lad  misunderstood  the  tenor  of  his  remarks  on  the  sub- 
ject of  ffoitre  and  cretinism.  Dr.  Barnes  thought  it  was 
urged  that  the  salts  of  magnesia  were  wanting  in  the 
districts  where  those  diseases  were  found,  but  uie  oppo- 
site was  the  case,  namely,  that  there  was  a  remarlouile 
excess  of  those  salts  in  the  waters  of  those  districts ;  and 
that,  as  there  was  no  other  circumstance  common  to  the 
wid^y  sepamted  districts  of  those  diseases,  it  had  been 
thou^t  by  Dr.  Qrauf^e  that  an  excess  of  magnesian  salts 
might  have  something  to  do  with  the  production  of 
tha.  maladies.  The  remedv  proposed  by  Dr.  Barnes, 
namely,  the  use  of  iodide  of  potassium,  was  the  remedy 
reoommended  by  Dr.  Orange,  who  advised  that  it  should 
be  mixed  with  all  the  salt  sold  in  tiie  districts. 

Sir  Charles  Fox  remarked,  that  through  the  means 
of  these  researohes  they  might  be  able  to  arrive  at  the 
point  when  they  could  say,  if  they  gave  a  man  so  much 
food,  they  might  get  a  certain  amount  of  work  out  of 
him.  The  present  greatness  of  Ensland  depended  upon 
the  industry  and  lafiiur  of  the  people,  and  also  (torn  the 
iaci  that  tiiis  country  posMssed  a  greater  amount  of 
siachinery  than  any  other.  The  brains  and  energies  of 
Snglishmen  had  been  devoted  to  the  improvement  of 
machineiT,  but  they  had  thought  very  little  of  the  best 
mode  of  feeding  a  man  to  get  the  most  labour  out  of 
him.  It  had  been  his  lot  to  employ  a  great  amount  of 
labour  in  different  parts  of  the  world — m  Spain,  France, 
various  parts  of  Germany  and  Scandinavia— and  he  had 
ibnnd  that  he  never  got  so  much  labour  out  of  any  men 
.as  out  of  English  workmen.  On  making  inquiries 
'with  regard  to  the  diets  of  different  nations,  he  had  come 
to  the  conclusion  that  this  did  not  arise  from  supe- 
rior talents  on  the  part  of  the  Englishman,  but  from  the 
fact  that,  in  France  and  Germany,  the  workman  was  not 
ao  weU  fed  as  in  England.  Althouf^h  skiUed  labour 
fetdied  a  higher  price  m  London  tha^  m  any  other  part 
of  the  world,  yet  the  employer  of  labour  found  that 
nowhere  could  he  expend  his  capital  so  profitably.  It  was 
a  great  moral  question  to  see  the  human  family  well  fed 
and  well  prepared  to  perform  the  important  duties 
aUoited  to  the  human  race. 

The  CuAiBKAN  said,  before  performing  the  most  pleas- 
ing part  of  his  duty  this  evening,  he  would  simply  ex- 
press a  hope  that  some  practicid  results  would  follow 
what  they  had  heard  that  evening.  He  did  hope  with 
regard  to  the  unfortunate  aged  poor,  whose  last  refuge 
WTBM  tha  workhouse,  that  on  economical  motives— if  for 


no  higher  sentiment,  the  old  men  and  women  might 
have  their  comfortable  cup  of  tea  or  cofiee.  He  did 
hope,  too,  that  our  great  aepartment  of  the  philosophy 
of  food — the  prevention  of  ^-aste— might  be  taken  into 
the  consideration  by  the  ladies  who  had  honoured  them 
with  their  presence — particularly  with  regard  to  the 
instruction  of  the  wives  of  the  weekly-waged  classes, 
to  whom  a  knowledge  of  the  principles  of  pre- 
paring wholesome  food  was  most  important.  He 
?uite  agreed  with  the  remark  which  fell  from  Mr. 
^ttard  as  to  the  value  of  the  instinctive  desires  and 
longings.  He  had  known  healthy  young  people,  after 
exertion  of  their  muscular  powers,  express  their  very 
natural  desire  for  cheese,  and  he  had  seen  it  rei^ised  by 
well-educated  mothers  as  an  improper  article  to  be  given 
them.  Gaseine  was  the  substance  which  produced  good 
muscular  fibre  in  the  human  frame,  and,  m  moderation, 
was  one  of  the  most  healthy  things  a  child  could  eat. 
He  begged  now  to  perform  the  very  pleasing  duty  of 
asking  the  meeting  to  join  him  in  a  vote  of  thanks  to 
Dr.  I^theby  for  his  admirable  paper. 
A  vote  of  thanks  was  then  passed  to  Dr.  Letfaeby. 

On  the  table  was  placed  a  great  variety  of 
preserved  provisions,  consisting  of  meat,  soup, 
fish,  vegetables,  fruits,  milk,  bread,  biscuit,  egg, 
&c,  contributed  by  Messrs.  Brand  and  Go.,  11, 
Little  Stanhope-Btreet,  May-fair;  John  Henry 
Gkimble,  Morrisson's-qnay,  dork;  D.  Hogarth 
and  Go.,  Aberdeen,  and  78,  Oheapside ;  F.  King 
and  Bon,  1,  Bishopsgate-street ;  W .  B.  Mark, 
Spitalfields  Market ;  John  McCall  and  Co.,  187, 
Hoondsditch  ;  Thnrgar  and  Co.,  Albion  MQa^ 
Norwich;  and  G.Warriner,  88,  Finsbury-sqnare; 
to  whom  the  thuiks  of  the  Society  are  due. 

The  Secretary  announced  that  on  Wednesday 
evening  next,  the  25th  instant,  a  Paper  by  Mr« 
Ohristopher  Dresser,  ''  On  a  New  System  of 
Nature  Printing,"  would  be  read. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mov.  London  Inrt.,  T.  Rer.  H.  GbrlrtiaM,  •<  On  the  Hirtofy  ud 
Antiqnltlw  of  Hermldrj;  and  on  tome  othor  bnncbM  of 
Britbh  Arcbaologj." 

AnfaltMU,  8.    Mr.  J .  G.  Cnce, «'  On  Fornltme,  Ito  HUI017 
and  M>tnillifftii*^i" 

Geoonphlonl,  8ft.  I.  Mr.  Confol  H.  K.  Abbot,  ••  JowMj 
in  Ponin  tnm  Sbinu  to  Dsxmb  and  Knnimn.'*  II.  Mr. 
8.  Sidney,  "  PropoMd  Search  for  Leiohbard*t  Miidag 
Far^."  111.  Botnm  of  tlie  North  Anftimllan  BnediHoa 
under  Mr.  Grecory,  to  the  East  Coaet."  IV.  ••Chrano- 
lofloal  Tlible  of  the  Earthqnakea  in  the  West  IndJet,**  te. 
B7M.AndrfoPoes. 
Tuis.  RofalIn«t.,3.  Fiof:  Huxley,  **  On  the  Prinolplei  of  Natvfsl 


_._,  1,    I.  Mr.  Baddiffe,  "On  the  Meteorology 

ot  Sinope.**  II.  M.  Po^y,  ••  On  the  Bflteta  of  Lirhtnfiff 
In  ConnecUon  with  Photomphy."  III.  Mr.  Olaiihor, 
«« On  the  Beoent  UaU  Stomu.*^ 

CMk  Enaiaeen,  8.  Renewed  Dlwnaion  on  •'  Hich  Speed 
Steam  Vavigi^ion  and  the  RelaaveEffleieMiy  of  the  Serew 
Propeller  and  Paddle  Wheels; "  and,  if  tfano  permiti,  Mr. 
F.  B.  Conder,  Amoc.  Inst.  C.E.,  '*On  the  Penoaiieni- 
Way  of  the  Bovdeanx  and  Beyonae  Railway,  aerati  the 
Oraades  Laades.** 

Med.  and  Chinuf. ,8ft. 

Zoologloal,  8. 
WsD.  London  Inst.,  3.    Mr.  E.  W.  Biayley,  •'  On  MlnenlQgy  aad 
Giyitallogiaphy." 

Boolety  of  Arts,  8.    Mr.  Christopher  Drasser,  •*  On  a  New 
System  of  Katnre  Priating.** 
Gwologloal,  8. 

AKhsMlogical  AssoeiatloB,  8ft. 
THOBcLttidoB  IastL,3.    Bor.  C.  Bontell,  **  Oathe  Flat  Art  aad 
Antiqnarian  Departments  of  the  Ciystal  PahMe.** 

B4^Iast.,3.    Prot  T^adall,  •«  Ob  Soiuid.'* 

Rflijal  Society  Club,  6. 

Aattqvaries,  8. 

Boyal,  8ft.  * 

Fte.    Boyal  laat,  fii.    Mr.  B.  Wariagtoo, "  Oa  tha  Aqavii 


284 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  Mabch  20,  1867. 


-flAf.    RoTal  iBftitntkm,  3.    Prof.  FhilUpt,  "  Om  the  Llmiu  of 
Variatioii  in  the  Stete  of  the  Globe— Geoloflaa  Force  end 
Time.*" 
SCedtcal,  8. 


PATENT  LAW  AMENDMENT  ACT. 

AnuoAxiom  roa  pitbvts  axo  PMrionoir  allowcb. 
[From  OaaetU,  March  IZth,  1857.] 
JUUed  19M  Febmarj^t  186T. 
483.  George  Frederiek  Lee  Meakin,  40,  Albion-cireet,  HTde-park— 
An  fanprored  method  of  appljlng  breeki  to  railwaj  oarrksei. 
DaUd  33rtf  Febrmar^t  1857. 
•SaO.  Edward  Robert  Wood,  Stonthail,  Swaniea— Improremeati  in 

Ubeli. 
€22.  GbarlM  Alexia  Bonrdler  and  Vlotor  Manelon,  4.  TralUgai^ 
•qinse— Improrementi  in  obtaialnf  and  appljuig  motiTe 


Za.  James  Brown,  Aldtate— A  method  or  methods  of  preparing 
paper  to  enable  it  to  reoeire  an  imprenion  tnm  an  engraved 
Uook  or  plate,  tjpe,  or  other  printing  agent,  while  in  a  diy 


926.  Giuseppe  DeTineenjd,  Maddox-street — Improrements  ip  pro- 

dnoBg  figures  and  designs  npon  plates  ibr  printing  firom. 
830.  Charles  Heniy  Mnimj,  OakleT-oottages,  Old  Kent-road—An 

improved  eomstmotion  of  cham  pmnp. 
S32.  Aimi  Koch,  Belfluit— Imprcvements  in  machinery  ft»r  break* 
ing  and  soutching  flax,  hemp,  and  other  fibrous  substances. 
George  Bamett,  103,  Aldersgate-street— Improrements  in  flutea- 
era  for  parts  «f  garments. 

DtSed  24M  Fdirumrg%  1657. 
Claude  Fhui^ols  Latmflb,  39,  Boe  de  TEchiquier,  Faris^Im* 
,  profements  in  heating  appwatns. 
538.  Stephen  Wright  Hawks,  ^teshead  Iron  Works,  Gateshead- 

upon-TTnie^ImproTemeats  in  railwaj  chairs. 
M.  Joseph  Bobinson,  Glasgow-temce,  Thames  Bank,  Pimlioo— 
Imprerements  in  the  stages  used  in  green-houses  and  hot- 
honsef. 
S42.  John  PuUar  and  Laurence  Pnllar,  Perth,  N.B.—An  improve- 

ment  In  the  mannikcture  of  umbrellas  and  parasols. 
Hi.  George  KbCallan,  Johnstone,  Benfirew,  N.B.— Improvments 

in  air  and  water  discharge  apparatus  for  st^am  pipes. 
946.  James  Thornton,  BeUhst— Improvements  in  the  manuflwture 
of  brinks,  tiles,  and  tubes  of  earthenware. 
Daied  aSM  FebrMory,  1857. 
•48.  William  Wood,  MonkhUl-hoase,  near  Ponteftuet—Improve- 
ne&ts  In  mochineiyor  apparatus  usod  in  the  maaoftctureof 
eanets  and  other  pile  flibncs. 
<^«  Job  Head  and  George  Mead,  BethnalHTreen-- Improvements  in 

metallic  pfw^iwr  boxes  or  nsns. 
MS.  William  Edward  Ifewton,  68,  Chanoeiy-lane— Improved  ma- 
^hinei7  for  makfaw  preparings  from  waste  silk,  cotton,  wool, 
flax,  hemp,  and  other  fibrous  material.  (A  commwiication.) 
M4.  Christian  SehwedenBl^,  BaUw^jr-PlMe.  FBoehvxh.street—Im* 
provements  in  floatuiji  ships  or  vessels. 
Dated  26A  Ftbmarvt  185T. 
Ml.  Thomas  George  Shaw,  36,  Great  Saint  Helens,  Bishopssate— 
An  Improved  tluaihlng  and  winnowing  maidiine,  which  he 
calls  flail  thrashing  machine  for  com  and  other  grain. 
David  Owen  Edwards,  Cambridge-villa,  Gilston.Mad,  West 
Brampton— Ventilating  and  removing  the  products  of  com- 
bostion  of  ftiel  and  of  resjdration  tnm.  the  apartments  of 
dweUlng'-houses  and  fhmi  public  bnUdingi. 
•66*  Andrew  Peddle  How,  Mark-lane«-Improvements  in  maohineiy 

or  tools  fbr  drilling  and  boring. 
NY.  Joseph  Shitterie  Edwards,  233  and  384,  Bkwkfriars.road— The 
preparation  and  novel  application  of  a  certain  ftneign  fkuit 
or  vegetable  as  an  article  of  Ibod,  confiBctloneiy,  or  to  be 
used  in  brewing  or  dlstilUng,  or  fbr  the  manuikcture  of  sugar 
and  gum. 
M6.  Brook  Hodgson  and  John  Carter,  Ballflkx— Improvements  in 

looms  fbr  weaving  BnMsels  oarpeU  and  other  terry  fU)rics. 
S71.  Walter  Maoflirlaine,  Glasgow— Improvements  in  moulding  or 
manuftctuing  oast-Iron  pipes. 

Dated  Vttk  F«6f««ry,  1867. 
SYS.  Oodflrtj  Eimen  and  FnadM  Spencer,  Manchester— Improve- 
ments In  the  manuibcture  of  bands,  straps,  or  belts,  for 
driving  machinery,  and  for  other  purposes. 
SYS.  WlUiam  Robertson  and  James  Guthrie  Orehar,  Dundee,  and 
John  Menjdes,  Ordle  Mill,  Perth— Improvements  in  ma- 
chinenr  or  apparatus  for  winding  yams  or  thread. 
til.  Edward  Mucklow,  Buy,  Lanoashlr^— C-ertdn  Improvements  in 
apparatus  to  be  emploved  for  the  purposes  of  cooling  and 
•vnporating. 
f  81.  Samuel  Draper,  Lenten,  Nottingham— Improvements  In  appa- 
nttts  for  retarding  and  stopping  carriages  on  railways,  and  in 
cocks  or  taps  used  for  such  and  other  purposes. 
488.  William  Edward  Newton,  66,  Chanceiy4ane— Improved  valve 
'    cear  for  reciprocating  steam  engines  whose  power  is  applied 
dlreMybj  the  piston  without  employing  a  rotary  shaft.  (A 
communication.) 

Dated  a»tk  IUnMi»y,1857. 
Edgar  Heale  and  Maty  Ann  Heale,  Albion-terrace,  Hatfldd 
If  ew-town,  Hertfordshire— The  treatment  of  vegetable  and 
other  substances.  ' 
M9H.  Jeme  Bdns,  Mewsted  Mill,  Pndsey,  near  Leeds— Improve- 
ments  In  looms  for  weaving. 


M3. 


688.  Thomas  Horton,  Birmingham— An  improvement  or  improve- 
ments in  the  manulbcture  of  mottled  or  variegated  soaps. 

561.  James  Edward  M*Connell,  Wolverton— Improvements  in  rul- 
wajlueaks. 

693.  Peter  Armand  le  Comte  de  Fontalnemoreau,  39,  Bue  de  l*Eeb!- 
quler,  Paris— Improvements  in  window  shutters.  (A  com- 
munication. ) 

596.  Bichard  Archibald  Brocman,  166,  Fleet-street— An  tmprore* 

ment  In  the  manulbcture  of  sulphate  of  soda.  (A  commv- 
nicatlon.) 

597.  Theodore  Hyla  Jennens,  Hunten-lane,  mimingham— A  aev 

or  improred  manofooture  of  rollers  or  ^Unders  for  printlag 
fobrics. 

Dated  2Mf  Marek,  1867. 

699.  Samuel  Wright,  Halstead,  Essex— Improvements  In  gu  regu- 
lators. 

601.  Thomas  Parker,  34,  Sitwell  street,  Derby— ImproveoMnta  ia 
railway  wheels. 

603.  William  Pedder,  4,  Savage-gardens,  Tower-hlll— Certain  Im- 
proved methods  of  strengthening  metallic  and  other  itne- 
tnres. 

606.  William  Henry  Smith,  M.D.,  Philadelphia,  U.S.,  now  of 

London,  James  Cadman,  Maestig,  Glamorganshire,  sad 
Joseph  Cadman,  Saadenfoot,  Pembrokeshire— An  fanprored 
method  of  manufoctnring  solid  and  hollow  bricks,  pipes,  sad 
other  hollow  and  solid  ware,  from  day,  shale,  and  other 
mineral  substances. 

607.  fVederick  William  Mowbray,  Bnkdford,  Yorkshire— ^mpiof*- 

ments  in  weaving. 
609.  Charles  Pauvert,  ChatellerauU,  France— Certain  ImproreneBtf 

In  manufocturing  cast  steeL 
611.  WilUam  Ponpard,  Wych-street— An  Improvement  in  bnttont 

andflMans  of  fostoung  buttons  to  garments  and  Mnta. 
613.  David  Patridge,  Woolwidh— Improvements  in  steam  boaen. 
615.  James  Anderson,  West  Bromwich,  Staflbrdshire— An  imprare- 

ment  In  the  process  generaUr  termed  '*  gathering,"  used  la 

the  manufocture  of  certain  kinds  of  glass. 
Dated  drdMarektlWI. 
619.  John  Banks,  Northampton- A  new  description  of  Ufo-pi*' 

server,  adapted  also  to  the  preservation  of  property. 
621.  Georges  Danr§,  Pierre  Fortune  Victor  MooUlard,  and  FlaRe 

Adrien  Merder,  Parle— An  Improved  method  fl<;andappa- 

ratus  for,  Kf^t^ng  by  gas. 
623.  Thomas  Ball,  Nomngham— An  hnprovement  in  themaadhe- 

tuie  of  warp  Ikbrics  suitable  for  the  manufocture  of  gloves. 

626.  ^inuiam  Edward  Newton,  66,  Chancery  hme— Improvedur 

chineiy  for  removing  snow  tma  mllwign.  (A  eoBunoaifla' 
tlon.) 

627,  William  Taylor,  How  Wood,  Renfreiw,  N.B.— Improvemeftti 

In  the  manufocture  of  iron  and  steel. 
629.  Bobert  Mair,  Edinbur|^b— Improvements  In  appantoi  ftrpiO- 
leoting  artioles  worn  on  the  person. 

DrnamovB  with  coxPLxn  spxciticitxors  filsd. 

647.  Thomas  Buntall,  Southall,  Middlesex— Certain  improred  aa- 
chlnery  for  manufocturing  bricks  and  tiles  tnm  tluj  alone, 
or  mixed  with  other  noaterials.— «th  March,  1867. 

674.  George  Philcoz,  7,  Stebon-temee,  Stepne^y— Improvements  la 
mwineand  podtet  chronometers  and  other  time  keepen.— 
9th  March,  1857. 

WEEKLY  LIST  OF  PATENTS  SEALED. 


2149. 
2155. 

2171. 
22A3. 
2655. 
2671. 

2984. 
130. 


2172. 
2174. 

2176. 
2178. 
2182. 

686. 


March  ISA. 

Christopher  Hill. 

Cornelius    Ferguson  Cle- 
ments. 

Joseph  Gilbert  Martlen. 

Edward  Finch. 

Hns^  Baines. 

WiUiam  Green,  Jan.,  and 
Thomas  Storey. 

AUked  Vincent  Newton. 

Matthew  Andrew  Muirand 
James  Mcllwham. 
March  nth. 

Bobert  Bums. 

David  Crichtcn  and  James 
Cathcart. 

John  Barber. 

Alfred  Lodwtek  Newman. 

John  Muir    Hetherington 
and  James  Gee. 


2190.  William  Frederick  Flam- 
mer. 

2193.  Charles  Goodyear,  Jan. 

2194.  Jean  Baptlste  HonorC  de 

Boussen. 
2106.  Charles  Fredeiie  Vasient. 
2198.  Pierre  Lafiltte. 
2213.  Thomas  Webster  Ranunell. 
2316.  Alfred  Ford. 
2216.  Geone  William  Ssyer. 
2338.  Willunn  Beatson. 
2244.  Joseph  William  Wilson. 
2326.  Charles  DurandGardiML 
2381.  BobLMcCoanellaadAtax- 

ander  Maokeniie. 
2563.  Edward  Joseph  Hughes. 
2983.  William  Edward  Newton. 
2999.  George  Miller  Clarke. 
23.  NicoIausChaB.  Sserelmej. 


.^„ 180.  Thomas  Kltelee. 

Nathan  Appleton  Dyar,  Massachusetts,  U.S.— A  new  and  oie- 
fol  composition  to  be  applied  as  a  covering  to  the  rides  sm 
roofr  of  buildings,  and  for  various  other  pniposes.— vto 
March,  1857. 

* 
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603.  Edward  Haelfoly. 
910.  Henry  Brown. 

JUarehlSth. 
639.  Bobert  Weare. 
641.  George  Hazman  Berth. 

March  141*.  . 

637.  Bioe  Williams  Harris  aai 
Thomas  FatstOBS. 


March  9th. 
684.  F^«deriek  Seller. 
Mereh  IfUh. 
576.  Peter  Armand  le  Comte  de 
Font^emoreau. 
March  111*. 
598.  Lawrence  Whltaker,  John 
DIggle,  and  GeoifB  Ho- 
warth. 
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FRIDAY.  MARCE  27,  1857. 


NOTICE  TO  CANDIDATES. 

PerBons  who  inteud  to  offer  themselves  as 
Oandidates  at  the  Society's  Examinatious  in 
Jnne  next,  in  London  and  at  Huddersfield,  are 
desired  to  take  notice  that  no  one  will  be  ad- 
mitted to  the  Examinations  who  shall  not  have 
sent  in  his  ''  Return  paper*'  to  the  Secretary  of 
the  Society  of  Arts,  before  Monday,  the  20th  of 
April  next. 


EXHIBITION  OP  INVENTIONS. 

The  Society's  Ninth  Annual  Exhibition  of 
Inventions  was  opened  on  |;Monday  last,  the 
23rd  instant  The  Exhibition  wiU  be  open 
every  day  till  the  23rd  of  May,  from  10  a.m.  to 
4  p.m.,  and  is  free  to  the  members  and  their 
friends.  Members,  by  tickets  or  by  written 
order  bearing  their  signature,  may  admit  any 
oommber  of  friends. 


PRIZES  FOR  ESSAYS  ON  MARINE  KLGM  AS 
FOOD  FOB  MAN  AND  DOMESTIC  ANIMALS. 

The  following  are  the  conditions  relating  to  the  com- 
petition for  the  prizes  of  £50  and  £20  reffl)ectively, 
placed  in  the  hands  of  the  Conncil  of  the  Society  of 
Arts  by  Sir  W.  C.  Trevelyan,  Bart.,  to  be  awarded  for 
•*  The  two  best  and  approved  Essays  on  the  applications 
of  the  Marine  Algie  and  their  products,  as  food  or 
medicine  for  man  and  domestic  animals.  Competitors 
must  give  the  results  of  their  original  investigations  on 
sea-weeds  (especially  on  the  chemistry  of  their  nutrient 
principles) ;  and  they  most  prepare  a  series  of  specimens 
illustrative  of  the  best  modes  of  collecting,  preserving, 
and  preparing  the  nutritive  species  in  a  state  fit  for  food. 
Mere  compilations  will  not  be  admitted  to  competition.N 

Conditions. 

1.  The  Essa^vs,  with  accompanying  specimens,  to  be 
sent  to  the  Society  of  Arts  by  the  31st  day  of  March, 
1858.  Each  Essay  to  be  marked  "  Essay  on  l^Iarine 
Al^»,'*  and  to  have  a  motto  or  distinctive  mark  attached, 
which  mark  must  also  be  written  on  a  sealed  letter,  con- 
taining the  name  and  address  of  the  author. 

2.  The  Essays  will  be  delivered  by  the  Council  of  the 
Society  to  the  a^udicators,  who  will  fix  a  day  for  maJcing 
their  award,  which  wiU  be  more  or  less  distant,  according 
to  the  number  and  size  of  the  Essays. 

3.  The  letters  containing  the  names  and  addresses  of 
the  authors  will  remain  with  the  Society  of  Arts,  and 
none  will  be  ooened  except  those  bearing  the  mottoes 
or  marks  attached  to  the  Essays  to  which  the  adjudica- 
tors award  the  Prizes. 

4.  The  adjudicators  shall  not  be  expected  to  give  any 
reasons  for  their  award,  beyond  stating  that  in  their 
Judgment  the  Essays  are  the  best  that  have  been  sub- 
mitted to  them  upon  the  subject,  and  are  worthy  of  the 
Prizes,  nor  shall  they  be  expected  to  give  any  opinion  as 
to  the  soundness  of  any  sentiments  or  theories  wiiich  the 
Essays  may  contain. 

5.  When  the  adjudicators  are  prepared  to  make  their 
award,  a  special  meeting  of  the  Council  shall  be  sum- 


moned, and  the  .Chairman  shall  then  open  the  letters 
which  bear  the  mottoes  or  marks  attached  to  the  success- 
ful Essays,  and  the  Secretary  will  then  communicate 
with  the  authors. 

6.  That  in  case  the  authors  of  the  successful  Essays 
shaU  be  unwilling  to  print  and  publish  the  Essays  at 
their  own  expense,  then  the  copynght  shall  belong  to  the 
Council  of  the  Society  of  Arts,  who  may  publish  the 
whole  or  any  part  of  them,  as  they  may  think  proper. 

7.  That  the  specimens  accompanying  the  successful 
Essays  shall  be  the  property  of  the  Society  of  Arts. 

8.  That  the  unsuccessful  Essays,  with  the  accom- 
panying specimens,  shall  be  returned  to  their  authors 
when  claimed,  with  the  seals  of  the  letters  unbroken. 

9.  That  the  number  of  the  adjudicators  to  be  ap- 
pointed by  the  Council  be  not  less  than  five. 

10.  The  Council  reserve  to  themselves  the  right  of 
withholding  the  prize  entirely,  in  the  event  of  the  adju- 
dicators reporting  that  in  their  judgment  no  Essay  sent 
in  is  deserving  of  the  reward. 

*^'*  Each  Essay  must  be  written  in  a  plain  legible 
hand,  and  only  on  one  side  of  the  paper,  ana  it  is  recom- 
mended that  it  be  as  brief  as  is  consistent  with  the  im- 
portance of  the  subject, 


SIXTEENTH  ORDINARY  MEETING. 

Wednesday,  March  25,  1857. 

The  Sixteenth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 
nesday, the  26th  inst.,  Captain  L.  L.  Boscawen 
Ibbetson,  F.R.S.,  in  the  chair. 

ON  A  NEW  SIrSTEM  OF  NATURE  PRINTING. 
By  Chbistopheb  Dbesseb. 

The  art  which  I  have  thiB  evening  the  honour  of 
bringing  before  you,  though  new  in  the  practical  world, 
IB  not  without  its  history,  and  although  new  in  the 
sphere  just  named,  perhaps  claims  a  descent  from  bygone 
ages.  Before,  however,  we  notice  the  origin  of  this  art, 
it  behoves  us  to  mark  the  signification  of  the  term 
**  nature  printing  "  as  that  will  define  the  path  which 
we  this  evening  must  tread.  The  art  of  nature  print- 
ing has  been  defined  as  "  a  method  of  producing  im- 
pressions of  plants  and  other  natural  objects,  in  a  manner 
so  truthful  that  only  a  close  inspection  reveals  the  fact 
of  their  bein^  copies;"*  but,  to  our  mind,  this  is  rather 
the  result  of  its  greatest  achievements — to  us  it  merely 
implies  printing  from  nature,  or  with  nature,  and  in 
this  light  we  wish  to  regard  it  this  evening. 

As  this  printing  from  nature,  or  "  nature  printing,"  is 
onlv  in  one  sense  new,  its  history,  or  a  b^-ief  statement 
of  its  supposed  origin  and  progress,  may  prove  interest- 
ing and  useful,  as  this,  and  this  alone,  can  enable  us  to 
understand  to  what  extent  it  is  new,  and  the  nature  of 
any  supposed  improvements  or  alterations  in  this  art 
which  may  be  offered.  The  precise  origin  of  nature 
printing,  the  period  when  discovered,  and  the  name  of 
Its  first  discoverer,  does  not  appear  to  be  handed  down  to 
us.  Of  this  fact  we  are,  however,  assured,  that  as  far 
back  as  about  250  years  a  simple  mode  of  producing  im- 
pressions  of  plants  u|K>n  paper  was  employed  by  natu- 
ralists, which  process  must  be  said  to  be  that  of  "  nature 
printing  "  in  its  primitive  form. 

The  earliest  mode  with  which  we  are  acquainted  of 
producing  impressions  of  plants  was  this : — The  plant, 
after  being  dried,  was  held  over  the  smoke  of  a  candle  or 

*  Sec  transactions  of  the  Royal  Institntioo.    Henry  Brad- 
bury, on  **  Nature  Printing/* 
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oil  lamp,  when  it  became  blackened  by  a  deposit  of 
Boot,  after  which  it  was  placed  between  two  sheete  of 
paper  and  robbed  with  a  smoothing-bone,  which  caused 
the  soot  to  leave  the  prominences  of  the  leaf  and  adhere 
to  the  paper.  In  this  way  an  impression  of  the  plant 
was  produced.  This  method  of  procuring  impressions 
was  employed  as  early  as  the  year  a.d.  1650. 

History  appears  to  be  silent  upon  nature  printing 
during  the  next  60  years,  but  in  the  year  1707  Linnteus 
breaks  the  silence  by  alluding  to  the  impressions  taken  by 
Hessel,  from  nature,  who,  at  a  later  period,  in  conjunction 
with  a  bookseller,  carried  out  this  art  to  a  considerable 
extent,  they  even  opening  an  establishment  for  the  pro- 
duction and  sale  of  works  thus  illustrated. 

The  mode  adopted  for  the  production  of  these  works 
differed  from  that  of  the  former,  the  leaf  or  vegetable 
subject  being  now  prepared  by  being  dabbed  with  printer's 
ink  or  lamp-black,  after  whidi,  it  was  placed  between  two 
sheets  of  paper,  and  subjected  to  flat  pressure. 

A  new  feature  was  at  this  period  introduced,  viz.,  that 
of  colouring  by  hand  the  impressions  thus  produced, 
which,  however,  did  not  prove  successful,  it  usually  ob- 
literating to  a  considerable  extent,  and  sometimes 
almost  totally,  the  nature  print. 

Various  other  allusions  we  find  to  similar  modes  of 
producing  impressions  of  plants,  which  we  will  not 
jiotice  particularly,  as  they  would  upon  this  occasion 
serve  no  other  purpose  than  to  show  the  transition  of 
the  art  in  its  simnle  form  downwards  to  later  times. 

Hitherto  all  the  modes  of  producing  impressions  of 
plants  have  been  similar,  they  all  involving  a  preparation 
of  the  botanical  subject  with  a  black  pigment,  and  the 
application  of  pressure  to  procure  the  transfer.  No  at- 
tempt, that  we  are  aware  of,  was  yet  made  to  multiply 
the  imprMsions  produced,  a  new  vegetable  subject  bemg 
used  for  every  impression,  or  nearly  so. 

In  the  year  1833  we  have  nature  printing  again  ap- 
pearing, but  in  quite  a  new  fonn,  and  it  will  be  at  once 
aeen,  as  we  relate  the  process  now  employed,  that  it  is 
altogether  a  new  discovery,  and  cannot  be  considered  as 
any  modification  of  the  processes  before  known. 

The  process  to  which  we  allude,  and  which  is  as  fol- 
lows, was  the  discovery  of  Peter  Kyhl,  a  Danish  gold- 
smith. The  vegetable  subject,  after  being  thoroughly 
dried,  and  thus  freed  fh)m  all  moisture,  was  placed 
between  a  plate  of  polished  steel  and  a  thoroughly  heated 
lead-plate,  which  were  unitedly  passed  between  steel 
rollers,  by  which  operation  the  plant  became  pressed 
into  the  lead,  thus  producing  in  this  soft  metal  a  beauti- 
ful concave  image  of  itself;  he  also  substituted  zinc,  tin, 
and  copper  plates  for  the  lead,  but  their  hardness  proved 
an  obstacle,  as  the  pressure  necessaiy  to  indent  these 
metals  was  necessarily  sufiicient  to  distort  the  pUnt. 
Though  we  have  here  an  art  origidkted,  of  such  a  valu- 
able dharacter,  it  is  not  at  present  applied  to  an^  great 
pnLctical  purposes,  as  its  ingenious  aiscoverer  died  the 
same  year  that  he  made  known  his  invention.* 

During  the  next  fifteen  years  various  experiments  were 
made  in  nature  printing,  but,  with  all  their  merit,  they 
fell  short  of  proaucing  practical  results.  The  next  step 
worthy  of  our  notice  relative  to  the  advance  of  this 
art  was  the  proposal  of  a  new  method,  conceived  bv 
Professor  Leydolt,  of  the  Imperial  Polytechnic  Insti- 
tution of  Vienna,  in  the  year  1849,  of  printing  from 
agates  in  such  a  manner  as  to  represent  themselves  in  a 
tmthM  manner.  His  methoa  is  as  follows: — The 
agate  is  exposed  to  the  action  of  fluoric  acid,  the 
result  of  which  is,  certain  of  the  concentric  scales  are 
decompo^,  while  others  remain  unaltered;  after  this, 
the  surface  is  well  washed  with  dilute  hydrochloric 
acid  and  dried,  then  carefully  blackened  with  printer's 
ink.    A  piece  of  paper  is  now  placed  upon  the  pre- 

*  This  process  appears  to  have  been  vied  in  fome  way,  ss  im- 
Misions  of  plants,  &c.,  were,  we  believe,  produced  fitna  plates 
wos  proparcd. 


pared  stone  and  rubbed  with  a  burnisher,  by  which 
operation  an  impression  is  produced.  There  is  one  ob- 
jection, however,  to  this  simple  process,  viz.,  that  the 
parts  which  are  black  in  the  stone  are  represented  white, 
and  the  parts  that  should  be  white  are  represented  black; 
this  is,  however,  now  overcome  by  the  surfaces  being 
reversed ;  that  is,  the  concave  surfaces  made  convex,  and 
the  convex  concave,  which  is  effected  by  casting. 

Dr.  Ferguson  Branson,  of  Sheffield,  appears  to  have 
suggested  the  next  advance  of  nature  printing,  by  the 
proposal  in  his  paper,  read  in  the  year  1851,  before  the 
members  of  this  Society,  of  the  application  of  the  elec- 
trotype, which  has  since  proved  itself,  to  be  an  essential 
feature  in  this  art. 

Although  Dr.  Branson  was  the  fii-st  to  propose  the 
application  of  the  electrotype  to  this  art,  he  afterwards 
abandoned  this  process,  fearing  that  it  was  too  expen- 
sive and  tedious  to  answer  practical  ends,  substituting 
for  it  brass  casts.  His  process  was  that  of  taking  casts 
of  the  vegetable  object  in  gutta-percha,  and  diectro- 
typing  or  casting  from  such  moulds,  in  order  to  produce 
pnnting  plates. 

.  About  the  vear  1862,  Dr.  Branson  again  made  ex- 
periments endeavouring  to  render  nature  printing  a 
practical  operation,  and  the  mode  he  now  adopted  was 
that  of  takmg  impresssions  upon  Britannia  metal,  with  a 
view  of  transferring  them  to  stone,  and  after  printing  in 
neutral  tint,  to  colour  such  impressions  by  hand.  This, 
however,  failed  to  produce  any  practical  results. 

The  next  step  was  taken  in  the  Imperial  printing  office 
of  Vienna.  It  appears  that  specimens  of  the  resmts  ob- 
tained in  England  were  received  by  that  office  in  the 
year  1851,  or  early  in  1852,  and  that  they  attracted  the 
attention  of  the  director,  who  resolved  to  produce  in  some 
way  like  results. 

The  first  experiment  there  made  appears  to  have  been 
casting  with  gutta-percha,  as  Dr.  Branson  had  done,  but 
as  this  material  did  not  altogether  answer,  Andrew  Wor- 
ring,  in  whose  hands  it  had  been  placed,  proposed  the 
substitution  of  soft  lead  for  the  gutta-percha,  which  he 
used  in  the  manner  that  Kyhl  fonnerW  did,  and  with 
great  success ;  but  the  specimens  operated  iq[>on  were  lace ; 
hence,  not  natural,  therefore  this  was  not  **  nature  print- 
ing." Professor  Haidinger,  however,  proposed  the  ap^- 
cation  of  the  process  to  plants,  which  suggesUoo 
Worrinff  gladly  availed  himself  of.  After  he  had 
prepared  the  moulds,  in  the  manner  just  described,  he,  by 
the  agency  of  the  electrotvpe,  produced  plates  prepared 
for  the  pnnting  press.  This  process  was  at  once  applied 
to  practical  purposes,  and  several  botanical  works  nave 
already  been  illustrated  by  this  agency.  This  process 
was  first  patented  in  Austria  in  the  year  1853,  and  since 
in  England  by  Messrs.  Bradbury  and  Evans. 

There  is  one  other  form  of  nature  printing  of  which 
I  am  unfortunately  to  a  considerable  extent  ignorant:  it 
is  the  process  of  Felix  Abate,  of  Naples,  for  producing 
representations  of  the  grains  of  wocxl  as  exhibited  by 
sections.  The  process  depends  in  a  great  measure  upon 
heat,  but  the  date  of  this  discovery  I  am  not  acquainted 
with.*  This  is,  we  believe,  a  sketch  of  the  advance 
of  nature  printing  from  its  origin  and  most  simple  state, 
to  the  present  time,  at  which  it  has  acquired  not  only 
a  practical  form,  but  wonderful  perfection. 

As  we  have  passed  along,  we  nave  noUoed  four  distinct 
forms  of  nature  printing;  none  of  which  could  have  been 
copied  from  eitner  of  the  other  forms  of  this  art ;  the 
first  being  that  in  which  the  object  was  prepared  by  being 
blackened  by  some  agency ;  the  second,  the  impressing  of 
vegetable  objects  into  soft  metals ;  the  third,  the  pre- 
paration of  minerals,  so  as  to  render  them  capable  of 
producing  images  of  themselves;   and  the  fourth,  the 


*  Snee  I  wrote  thb  the  Sccretarr  has  kindly  iafomied 
that  this  mocesB  was  deseribed  in  the  Jomnal  of  this  Society. 


It  had  altogether  escaped  my  memoiy  where  I  had 
therefine  I  oonld  not  refer  to  it. 


JOUBNAL  OP  THE  SOCIETY  OP  ARTS,  March  27,  1867- 
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proparation  of  wood,  ao  as  to  render  it  capable  of  yielding 
impreerioDB  which  are  its  true  image ;  taeae  are  the  dia- 
tinct  varieties,  and  we  cannot  but  believe  that  here  we 
have  the  baaework  of  an  edifice  which  is  daily  being 
reaured,  and  which  will  ultimately  cast  a  benign  ii^uenoe, 
not  only  upon  the  sciences,  but  over  the  whole  of  mankind. 

We  have  not  only  noticed  in  this  short  history  the  four 
distinct  varieties  of  this  art  just  alluded  to,  but  various 
modifications  of  some  of  the  varieties ;  this  we  wish,  how- 
ever, to  impress :  that  it  is  not  necessary  that  each  one 
who  followed  out  anv  branch  of  this  art  was  acquainted 
with  the  works  of  those  who  preceded  him,  nor,  on  the 
other  hand,  can  we  say  that  he  was  ignorant  of  their  re- 
searches. We  would  not  for  one  moment  rob  any  man 
of  the  laurels  wUch  he  has  justly  won.  We  believe  that 
Dr.  Branson  was  the  first  who  suggested  the  application 
of  the  electrotype  process  for  the  production  of  printing 
plates  from  oasts  from  nature,  but  it  does  not  follow  that 
because  Dr.  Branson  suggested  it,  that  Worring  of  Vienna 
was  acquainted  with  that  fibct;  and  although  Worring 
adopted  Kyhl's  mode  of  pressing  objects  into  soft  metal, 
it  does  not  follow  that  he  was  acquainted  with  the  works 
of  his  ancestors.  We  do  not  say  that  he  was  not  ac- 
quainted with  these  experiments— neither  can  we  justly 
say  that  he  was. 

Mr.  Henry  Bradbury,  in  his  paper  on  "  Nature  Print- 
ing," found  among  the  transaction  of  the  Boyal  Insti- 
tution, states  that  we  are  indebted  to  Kniphof,  for  the 
application  of  the  process  in  its  rude  state ;  to  Kyhl,  for 
liavi^g  first  made  use  of  steel  rollers;  to  Branson,  for  the 
first  suggestion  of  the  electrotprpe;  to  Leydolt,  for  the  ro- 
markaUe  results  he  obtained  in  the  representation  of  flat 
objects  of  mineralogy ;  to  Haidinger,  for  having  promptly 
suggested  the  impression  of  a  plimt  into  a  plate  of  metu 
at  the  very  time  the  modua  operandi  had  been  provided ; 
to  Abate,  for  its  application  to  the  representation  of  dif- 
ferent sorts  of  ornamental  woods  on  paper,  &c.;  and 
to  Worring,  for  his  practical  services  in  carrying  out  tiie 
plans  of  Leydolt  and  Haidinger.  From  this  statement 
we  at  once  perceive  that  he  supposes  each  man  to  have 
been  ac<]^uainted  with  the  works  of  thoee  who  had  gone 
before  him,  otherwise  he  would  have  given  each  credit 
for  the  discovery  of  the  art  which  he  iN'actised,  but  to 
our  mind  it  is  improbable  that  each  was  acquainted 
with  the  works  of  his  ancestors,  for  had  Worring  been 
acquainted  with  the  experiments  of  Kyhl.  it  is  scarcely 
probable  that  he  would  have  permitted  the  thought  to 
remain  so  long  unworked  out,  also  the  plan  which  he 
proposed  was  one  which  would  readily  suggest  itself  to 
»  man  in  hb  capacity,  with  his  practical  knowlege. 

Bespecting  the  rdative  value  of  these  discoveries  we 
must  just  say  a  word.  On  those  modes  of  nature  printing 
which  offered  no  power  of  multiplying  impressions,  save 
by  a  direct  printmg  from  nature  for  each  impression, 
little  need  oe  said,  as  they  are,  in  a  practical  point  of 
view,  worthless ;  yet  these  we  would  not  depreciate ;  on 
the  contrary,  we  would  cherish  them  as  seeds  from  which 
results  of  high  practical  value  may  ultimately  spring, 
and  they  are  for  private  purposes  beautiflQ,  interesting, 
and  valuable. 

The  process  for  producing  fao-similes  of  minerals,  4?o., 
having  now  the  power  of  producing  an  unlimited 
number  of  impressionB,  is  invaluable,  as  is  also  the  process 
of  impressing  objects  into  soft  metal,  and  by  the  agency 
of  the  electrotjrpe  preparing  from  such  soft  metal  plates, 
those  which  will  produce  impressions  to  an  unlimited  ex- 
tent ;  but  of  the  power  of  this  last  process  we  must 
speak  more  definitely.  Mr.  Henry  Braabuiy,  the  cham- 
pion shall  we  call  him,  of  this  modification  oftiie  art  of 
*'  nature  printins"  in  this  countrv,  states  that  if  anything 
but  a  tMrouglUif  dried  vegetable  specimen  be  placed 
between  the  plates  of  soft  lead  and  steel,  it  will  be 
spread  in  all  directions  and  distorted  to  an  unlimited  ex- 
tent, without  leaving  any  impression  in  the  soft  metal, 
save  a  most  undestrable  one;  therefore,  the  use  of 
thoraui^hlif  dried  specimens,  and  those  only,  is  a  neces- 


sity of  the  process.  To  this  drying  there  is  this  ob- 
jection: that  the  texture,  which  often  furnishes  the 
most  distinctive  character  of  a  plant,  is  frequently  alto- 
gether destroyed ;  this  objection  is,  unfortunately,  some- 
what formidable.  Also  the  ordinaiy  results  of  tiie  process 
seem  to  indicate  that  an  extremely  hard  and  thick  outline 
to  the  body  depicted  is  also  a  necessity  of  the  process,  but 
we  cannot  see  any  reasons  why.  this  may  not  ultimately 
be  removed.  One  other  objection  to  tlus  pitx^ess  is  this ; 
that  the  pressure  necessary  for  the  formation  of  the 
impression  frequently  shatters  the  specimen,  the  results 
of  which  are  oftimes  amusing ;  tnus  we  remember, 
while  perusing  a  folio  of  these  productions,  hunt- 
ing all  over  the  sheet  of  paper  on  which  the  object 
was  printed  to  find  the  constituent  parte  of  certain 
leaves  of  the  plant  there  depicted.  This  is  an  objection 
which  will  always  remain  as  a  difficulty  when  tmider 
plants  are  used,  but  which  will  not  be  felt  when  strong 
snlyects  such  as  ferns  are  operated  upon.  Having  thus 
looked  at  the  dark  side  of  the  question  we  turn  the  page 
over  and  look  at  the  bright  side,  and  we  say  that  the 
tiiumph  of  this  process  consists  In  the  just  and  beautiful 
way  m  which  it  represents  the  venation  of  vegetable 
objects,  it  often  presenting  perfect  copies  of  leaves  which 
arepossessed  of  veins  of  almost  microscopic  fineness. 

ELaving  thus  noticed  the  modes  of  nature  printing  at 
present  Imown,  and  their  relative  value,  we  must  enter 
uytm  the  spedal  object  of  this  evening's  meeting,  viz., 
that  of  introducing  a  new  process  of  **  nature  printing," 
or  a  new  branch  of  this  art,  and  we  may  say  that  we  feel 
it  a  special  honour  to  stand  before  this  meeting  upon 
such  an  occasion  as  the  present,  as  in  this  institution  Dr. 
Branson  uttered  his  valuable  suggestions  which  were 
taken  up  so  warmly  bv  the  mepil^  of  this  Society. 

The  plan  which  we  beg  to  propose  is  that  of  using  any 
natural  object,  a  leaf,  or  flowers  for  example,  as  a  print- 
ing surface,  and  printing  with  it  on  a  lithographic  stone, 
or  metallic  plate  or  cyhnder,  and  after  su^ectin^  them 
to  the  usual  processes  for  rendering  them  fit  for  printing, 
taking  impressions  in  the  usual  ways.* 

The  precise  mpde  of  procedure  is  as  follows  :-•<- 

lit.  The  LUhographio  Procesa, 

'*  We  take  a  leaf,  for  example,  and  carefhllv  dab  it 
with  lithographic  ink,  (which  has  been  reduced  by  water 
to  about  the  consistence  of  printers'  ink,)  by  the  agency  of 
a  dabber,  whieh  is  made  of  fine  soft  muuin  filled  with 
cotton  wool.  To  enable  us  to  coat  the  leaf  evenly 
with  ink,  a  small  quantity  of  the  latter  is  placed  on  a 
piece  of  damp  writing  paper,  which  rests  upon  several 
sheets  of  damp  paper  or  cloth,  under  which  is  situated  a 
warm  metallic  disc,  or  warm  water-trough;  theobieot 
of  this  contrivance  being  to  keep  the  ink  in  tiie  required 
plastic  condition.  Now,  by  the  agency  of  the  dabber,  the 
ink  is  spread  evenly  but  thinly  over  the  sheet  of  writing 
paper,  and  the  leaf  to  be  reproduced  is  placed  upon  it. 
The  leaf  is  now  dabbed  with  the  ink  dabber,  the  latter 
being  renewed  with  ink  Arom  the  surrounding  paper, 
taking  care  not  to  have  too  much  on  the  dabber. 
Having  now  prepared  the  leaS  by  giving  it  a  thin  and 
even  coat  of  ink,  it  is  placed  with  the  prepared  ride 
downwards,  on  a  lithographic  stone  which  has  been 
previously  wanned  so  as  not  to  "set"  the  ink  upon 
the  leaf.  A  sheet  of  paper  is  then  laid  over  the  leaf, 
and  rubbed  with  the  finger  or  with  a  soft  pad,  which 
presses  the  leaf  in  contact  with  the  stone.  Now,  upon 
removing  the  paper  and  the  leaf  carefully,  we  have  our 
impr^sion  upon  the  stone.  The  stone  is  now  subjected 
to  the  usual  lithographic  processes,  as  if  it  were  a  draw- 
ing, and  copies  produced  by  the  ordinary  lithographio 
prmting  process." 


•  This  process  was  patented  Dee.  22, 1865,  and  this  deserip- 
on  is  extracted  irom  the  spedfication. 
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2nd,   The  Metallic  plate  yroeeUt  prtiUing  from  a  raited 
metal  surface  Itke  a  toood-eut  or  type, 

"  We  take  a  leaf  and  prepare  it  in  the  same  manner  as 
that  just  described,  substituting,  however,  for  the  litho- 
graphic ink  a  composition  made  by  melting  together 
about  ^oal  quantities  of  "  etching  ground,"  "  common 
tallow,"  or  "Balsam  of  Judea"  and  "  sweet  oil"  (or 
any  like  substances),  which  are  well  mixed  by  being 
rubbed  on  a  slab  with  a  pallet  knife,  and  a  porcelain  or 
metallic  plate  for  the  sheet  of  writing  paper,  which  plate 
is  placed  over  warm  water  and  coated  with  th^  com- 
position described,  by  the  agency  of.  the  dabber ;  the 
leaf  is  now  prepared  b^  being  dabbed,  in  the  above  de- 
scribed manner.  Having  now  prepared  our  leaf,  it  is 
laid  upon  the  metalUc  plate,  zino  for  example,  which 
has  been  slightly  warmed.  A  piece  of  paper  is  now 
placed  over  the  leaf  and  rubbed  as  before.  Upon  remov- 
ing the  paper  and  leaf  we  have  a  true  impression  of 
the  latter  upon  our  plate,  therefore,  all  that  now  re- 
mains to  be  aone  is  to  remove  the  metallic  ground  sur- 
rounding the  impression  and  intervening  between  its 
parts,  which  is  accomplished  by  the  weU-known  etching 
processes,  as  that  of  employing  dilute  acids,  or  by  the 
agency  of  galvanism — the  latter  is  preferably— one  variety 
of  which,  adapted  to  our  purpose,  is  fully  denribed  in 
the  AthaujBUm  of  Msurch  the  8th,  1856.  We  now,  having 
our  plate  engraved,  and  having  a  true  image  of  the  leaf 
convex,  print  it  off  as  if  it  were  type  or  a  wood 
engraving." 

Zrd.  Tha  ordinary  copper  plate  or  cylinder  proceet,  the  en- 

graving  being  concave, 

<<  We  take  a  copper,  or  other  metallic  plate,  and  thinly 
coat  it  with  '*  etching  ground,"  just  as  if  it  were  about 
to  be  etched  upon.  The  leaf  is  now  prepared  by  being 
dabbed  with  oil  paint — that  used  by  artists — which  has 
been  spread  over  a  sheet  of  paper  by  the  dabber;  from 
this  the  latter  is  replenished  with  colour  as  above  de- 
scribed. After  dabbing  the  leaf  we  place  it  upon  tlie 
etdiing  ground,  and  lay  a  piece  of  paper  over  it,  and  rub 
it  as  before.  We  now  remove  the  iiaper,  and  in  about 
one  minute  the  leaf  also.  Now  where  the  oil  paint  has 
touched  the  "  etching  ground,"  the  latter  is  dissolved, 
and  is  at  once  carefully  wiped  off  with  a  soft  rag,  the 
copper  now  appearing  through  where  the  ground  is  re- 
moved. The  plate  is  now  washed  with  soap  and  water 
to  remove  sdl  remaining  grease,  and  then  subjected  to  the 
usual  etching  processes.  In  this  case  the  image  of  the 
leaf  is  concave,  and  is  prints  off  by  the  usual  copper- 
plate printing  process.  When  rollers  or  cylinders  are 
employed  instead  of  plates,  the  process  followed  is 
similar." 

Having  thus  described  in  detail  the  process  now  pro- 
posed, we  may  perhaps  be  permitted  a  word  on  the  ongin 
of  the  thought  and  the  progress  of  that  thought  to  its 
present  state.  When  quite  a  schoolboy  a  person  showed 
me  a  book  containing  a  number  of  black  impressions 
of  leaves,  but  he  was  unfortunately  not  possessed  of 
sufficient  generosity  to  enable  him  to  impart  the  secret 
of  the  mode  of  their  production,  although  its  reten- 
tion was  to  him  of  no  value.  With  the  usual  deter- 
mination of  youth  not  to  be  outdone,  a  resolution  was 
made  to  invent  some  plan  of  producing  similar  results. 
Just  about  this  time  a  friend  placed  in  my  hands  a  small 
portion  of  some  popular  periodical  containing  directions 
for  taking  impressions  of  leaves,  which  were  as  follows : 
— *'  Oil  a  piece  of  paper,  then  smoke  it  over  the  flame  of 
a  lamp  and  rub  the  leaf  upon  it,  after  which  press  the 
leaf  thuB  prepared  between  two  pieces  of  paper."  The 
experiment  was  tried,  and  although  to  an  extent  satis- 
factory, was  not  altogether  congenial,  as  the  process 
was  not  a  very  easy  or  cleanly  operation.  Per- 
ceiving that  a  leaf  was  capable  of  being  blacked,  and 
of  thus  yielding  impressions,  the  operation  was  altered ; 
a  composition  of  lamp  black  and  sweet  oil  was  pre- 


pared, which  was  evenly  ^ead  over  a  sheet  of  foolscau 
paper  by  the  agency  of  a  oabber  made  of  calioo  stuffed 
with  cotton  wool ;  the  leaf  was  then  placed  upou  the 
black  paper  and  dabbed  with  the  black  dabber,  which 
was  replenished  when  necessary  with  black  from  the  sur- 
rounding paper.    These  results  became  shortly  so  suc- 
cessful, tliat  a  book  was  prepared  and  a  series  of  im- 
pressions of  leaves  thus  produced,  were  duly  mounted  in 
it,  and  with  a  degree  of  pride  the  old  friend  was  agaiu 
visited  who  had  before  displayed  the  book  of  impFe»- 
sions.    These. new  results  were  soou  perused  bv  the  old 
friend,  who  immediately  exclaimed,  "  They  look  like 
lithographs ;  how  did  you  do  them  ?  "  This  was  comiBg 
to  the  secret.    A  laugh  was  at  first  the  only  answer  to 
his  question,  therefore  an  instantaneous  offer  was  made 
of  revealing  the  secret  of  the  mode  of  production  of  the 
contents  of  the  former  book,  if  the  secret  of  the  produc- 
tion of  tlie  contents  of  the  latter  ^ould  be  disclosed. 
The  challenge  was   accepted,  and  after  the  process  by 
which  the  latter  had  been  produced  was  stated,  the  secret 
was  revealed  relative  to  tne  fortner,  which  was  as  fol- 
lows : — The  leaf  'was  placed  between  two  leather  pads, 
such  as  are  need  by  printers,  which  were  coated  vith 
printers'  ink,  and  after  being  duly  dabbed,  w&s  pressed 
between  two  sheets  of  paper.    It  was  spon  learned  that 
this  was  a  common  school-boy  feat,  and  a  feeling  per- 
haps partially  of  outvieing,  and  partially  pf  the  value  of 
such  a  process  to  a  student  of  the  Fine  Arte,  which  was 
then    my    lot,    led  me    to    search  for  some    way  of 
producing  similar  results  in  colours.    An  attempt  li'aa 
made  to  substitute  oil  paint  for  the  lamp  black,  but  at 
first  unsuccessfully ;  it  was  therefore  given  up  as  a  failure. 
After  the  lapse  of  four  or  five  years  the  prooeu  was 
again  recurred  to,  and  this  time  oil  painte  were  used 
with  success,  when  it  was  found  that  a  little  skill  iu 
manipulation  was  all  that  was  necessary  in  order  to 
produce  satisfactory  results.  During  the  five  years  whidi 
elapsed  between  the  first  and  second  series  of  experi- 
meutfi,  lithography  had  come  under  my  notice ;  there- 
fore, the  substitution  of  lithographic  ink  for  the  substances 
formerly  used,  and  of  a  lithographic  stone  for  the  under 
Eheet  of  paper,  readily  suggested  itself.    This  proDOsition 
was  named  to  Dr.  Play  fair,  who,  ft*om  the  results  obtained 
with  the  oil  paint,  had  no  doubt  of  the  success  of  the 
process  proposed.      Experiments  were  therefore  com- 
menced, whidi  proved  highly  satisfactory.     Upon  the 
success  of  the  results  at  this  time  obtained,  Dr.  Play- 
fair    suggested    the    patenting  of    the    process  wliiie 
fhrther  experimente  were  being  carried  on.     He  then 
suggested   the    preparation  of    the  leaf  with  a  com- 
position  which  should  resist  the  action  of  add,  and 
printing  upon  metallic   plates,  cylinders,    &c.,  which 
should  then  be  etched  by  the  ordinary  processes.    Experi- 
ments upon  this  branch  of  the  art  were  immediately 
commenced,  and  Mr.  Warren  do  la  Rue-  kindly  con- 
sented  to  carry    out   tliese    ex|)eriments   by   etching 
the  plates.    However  it  was  found  that  the  ordinary 
mode  of  etching  by  acids  did  not  ans\('er,  as  befoie 
the  ground  was  eaten  a^^'ay  sufficiently  to  enable  the 
convex  figure   of   the  leaf  to  be  printed  from  as  a 
wooden  block,  which  was  the  intention,  the  finer  parta 
were  destroyed  by  the  lateral  action  of  the  acid.    Tlie 
electrical  etching  was  therefore  resorted  to,  and  the 
results  thus  obtained  were  highly  satisfactoiy.    The  first 
specimens  ever  produced  by  this  method  are  here  before 
us.    Other  experiments  were  made,  endeavouring  to  eat 
off  by  the  agency  of  oils,  *'  etching-gp'ound,"  from  a  plate 
which  had  been  covered  with  this  substance,  and  then 
etching  in  the  ordinarv  way  so  as  to  vg 3  the  pUte 
as  an  ordinary  en^vea  copper-plate,  the  image  being 
concave ;  but  relative  to  the  success  of  this  process  we  can 
say  little,  as  the  results  are  at  present  to  an  extent  un- 
certain. 

This  method  of  producing  similar  results  seems,  how- 
ever, to  bid  fair  for  success,  viz.,  that  of  taking  the  im- 
pression of  the  vegetable  object  in  grease,  upon  a  steel 
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plate,  and  etchinc  it,  not  very  deeply,  by  electricity,  then 
pressing  tliis  etching  into  soft  cop|)cr  (as  is  done  in  the 
preparation  of  cylinders  for  Calico  printers,)  after  which 
the  etching  on  tlie  cooper-plate  or  cylinder  is  deepened 
by  the  ordinary  re-etcning  process. 

It  will  be  seen,  from  the  statement  ofour  processes  here 
given,  that  we  employ,  as  a  primary  thought,  methods  for 
producing  images  of  vegetable  structures  long  known  ;  ne- 
vertheless ignorant  as  it  may  appear,  I  was  totally  icnorant 
of  aU  other  modes  but  my  own,  till  Dr.  Play  fair  called  my 
attention  to  what  had  been  done.  Had  I  been  introduced 
su  a  atranger  to  the  two  processes  now  patented  in  Eng- 
land, just  before  I  learned  the  history  of  nature  printing, 
1  should  have  said  that  the  earlier  originated  in  the 
nchool-boy  trick  of  copying  seals  by  laying  soft  lead 
over  a  sealing  wax  impression  and  hitting  it  with  a  ham- 
mer, and  the  latter  from  the  feat  of  dabbing  leaves  with 
printers'  ink,  performed  by  the  same  community.  Let 
It  not,  however,  be  supposed  that  I  claim  the  original 
thought,  for  as  we  have  before  seen,  it  was  given  by  the 
works  of  a  former  experimentalist,  the  new  feature  pro- 
posed being  merely  a  mode  of  multiplying  impressions. 

Various  proposals  were  made  for  producing  full  colours, 
and  light  and  shade,  in  these  impressions ;  thus,  hand 
blocks,  dec,  have  been  applied  to  the  nature  prints  for 
.thia  purpose ;  but  these  are  deviations  from  the  purport  of 
this  evening. 

Belative  to  the  capabilities  of  the  processes  now  before 
us,  we  believe  that  they  are  greater  than  those  of  any 
other  branches  of  this  art.  The  power  afforded  of  using 
living  specimens,  rather  than  dried  ones,  enables  us  to 
secure  the  true  texture  of  the  leaf,  the  impressions  re- 
vealing at  a  glance  whether  the  vegetable  object  was  glab- 
rous, or  rough,  or  downy,  hairy,  &c.,  and  impressions  are 
thus  produced  which  show  every  hair  of  the  copied  leaf ; 
the  i)Ower,  however,  is  not  denied  of  using  specimens 
imported  from  abroad,  for  dried  specimens^  are  as  easily 
Used  as  others,  but  they  necessarily  yield  tlie  dried  effect 
which  can,  however,  be  to  an  extent  overcome  in  this 
process  by  wetting  the  leaf.  This  power  is  also  afforded, 
which  is  one  which  must  be  admitted  to  be  beyond 
the  reach  of  all  other  processes,  viz.,  that  of  producing 
impressions  of  such  delicate  things  as  the  cells  of  plants. 

We  have  taken  the  section  of  plants  possessed  of  large 
cells,  and  produced  impressions  of  them  with  almost  the 
fineness  or  the  original;  the  germination  of  the  seed, 
the  flower  and  the  fruit  of  certain  plants,  we  have  been 
successful  with.  We  need  not  state  tliat  there  are  some 
things  which  we  cannot  copy,  but  our  presentachievements 
will  be  admitted  to  be  invaluable,  especially  the  produc- 
tion of  true  images  of  natural  objects  convex  upon  a 
metallic  plate,  capable  of  being  printed  from  in  the  ordi- 
nary type  press. 

A  word  must  be  said  upon  the  cost  of  the  process,  as 
this  necessarily  influencea  the  commercial  value  of  all 
discoveries,  respecting  the  lithographic  method,  the 
whole  expense  may  be  said  to  be  that  of  printing  off  the 
impressions,  as  the  cost  of  the  materials  for  one  transfer 
of  a  leaf  on  to  the  stone  is  less  than  one  half-penny,  and 
the  time  necessary  for  producing  the  original  figure  on 
the  stone  is  a  few  minutes.  Both  the  other  modes  are 
about  as  speedy,  with  the  exception  of  the  etching, 
which,  occupying  rather  more  time,  involves  a  little  more 
labour  and  expense,  which  are,  however,  more  than  com- 
pensated for  in  the  process  for  printing  from  raised 
copper  figures,  as  the  expense  of  printing  off  impressions 
is  in  this  case  extremely  small.  Owing  to  the  durability 
of  the  blocks  employed,  the  most  expensive  form  of  the 
process  must  be  below  that  of  the  process  at  present  em> 
ploj'ed. 

I  cannot  conclude  without  thus  publicly  thanking  Dr. 
Play  fair  for  his  great  kindness  in  enabling  me  to  bring 
out  this  subject,  as  well  as  for  furthering  my  humble 
thooghts,  relative  to  this  and  all  other  matters  on  which 
I  have  adced  his  aid ;  Mr. Warren  De  La  Rue,  for  carry^ 
ing  on  my  experiments  on  metallic  plates ;  Mr.  Kichara 


Redgrave,  for  valuable  hints  upon  etching;  both 
Sir  William  and  Dr.  Hooker,  for  supplying  botanical 
specimens ;  and  the  Dei^rtment  of  Science  and  Art  gene- 
rally, for  much  assistance.  Only  for  these  aids  my  en- 
deavours must  have  been  vain. 


DISCUSSION. 
Sir  Ch.\rles  Fox  said  that   although,   p^haps,  a 
little  wide  of  the  subject  before  them,  he  might  be  per- 
mitted to  mention  that,  somewhere  about  thirty  years 
ago,  a  mode  of  making  casts  by  means  of  elastic  moulds 
was  laid  before  the  Society  by' his  brother,  Mr.  Douglas 
Fox.    The  first  casting  was  that  of  a  stag's  horn,  made 
of  a  mixture  of  wax  and  white  lead.    The  casting  was 
sent  to  the  Society  of  Arts,  and  by  that  Institution 
to  Mr.  Deville,  one  of  the  most  celebrated  casters  of 
the  day,  who  expressed  a  strong  doubt  with  regard  to  the 
truth  of  the  statement — that  the  casting  was  made  from 
a  mould  having  only  two  parts.     In  oi3cr  to  settle  that 
question  it  was  resolved  to  make  another  mould  of  this 
stag's    horn,  and  to     invite  Mr.  Deville  to  take  the 
casting  out  of  the  mould  himself.    The  mode  of  casting 
was  this :— Ho  took  the  stag's  horn,  and  also  some  ordi- 
nary sewing-silk,  which  was  dip^ied  into  melted  glue ; 
this  was  stuck  lengthwise  round  the  horn,  in  the  line 
in  which  it  was  intended  to  divide  the  mould,  and  the 
glue  was  allowed  to  set.    Then  putting  a  fine  coating  of 
oil  over  the  horn  in  every  part,  a  quantity  of  glue  was 
melted,  and  the  horn  was  suspended  in  it,  and  it  was 
left  until  it  was  cold;   then,  by  means  of  withdraw- 
ing the  sewing-silk,  the  mould  was  cut  into  two  parts  in 
the  most  perfect  manner.    The  mould  itself  was  then 
placed  in  a  vessel  of  ice,  in  order  to  harden  and  cool  it  as 
much  as  possible,  inasmuch  as,  the  casting  being  of  wax 
and  white  lead  in  a  heated  state,  the  glue  mould  was 
liable  to  be  destroyed  by  the  heat ;  when  the  mould 
was    quite  cold  the  ingredients  for  forming  the  casts 
were  poured  in,  and  in  a  moment  afterwards  turned  out 
again,  leaving  only  a  thin  coating  of  the  wax  and  white 
lead  inside  the  mould.    This  preserved  the  mould  from 
injur}-  by  heat,  and  by  repeating  the  process  a  cast  of  any 
desire^  thickness  was  obtained.      This  was  sent  in  the 
mould  to  Mr.  DeviUe,  who  took  it  out  himself,  and 
upon  his  report  of  the  beauty  and  value  of  this  process 
the  Society  awarded  to  Mr.  Douglas  Fox  the  large  silver 
medal  for  his  invention.    While  on  the  subject  of  ex- 
periments in  casting,  he  (Sir  Charles  Fox)  would  men- 
tion some  that  he  had  made  for  the  purpose  of  obtaining 
moulds  from  leaves  so  as  to  be  able  to  print  from  them  ; 
and  some  very  beautiful  results  were  obtained.     The 
process  adopted   was   a  very   simple  one.      He  took 
an   open  receiver  of  an  air-pump,  and  placed  upon  it 
a  slab  of  porous  stone,  previously  dipped  m  water,  and  a 
partial  vacuum   having   been   obtained,    a   leaf  also 
dipped   in    water,    was   then   placed   on    the    stone, 
and  the  slight  pressure  of  the  atmosphere  laid  the  leaf 
down    quite    flat,  but  in    a  manner  not  to  interfere 
with  its  delicate  texture.     A  little  plaster  of  Paris 
was  then  poured  on  the  back  of  the  leaf,  then,  by  letting 
the  air  into  the  receiver,  the  plaster  mould,  with  the  leaf 
imbedded  in  it,  could  be  removed.    From  this  mould  a 
second  mould  was  taken,  and  then  the  ordinary  stereo- 
type plates  produced,  from  which  they  could  print  in  the 
manner  of  ordinary  types,  which  it  was  well  known  was 
the  cheapest. mode  of  producing  impressions.    Now,  in 
taking  plaster  casts  from  the  delicate  surface  of  a  leaf,  it 
was  found  to  be  very  diflicidt  to  prevent  the  moulds  being 
affected  by  air-holes,  which  in  the  casting  produced 
what  was  technically  termed  by  the  stereotyper  "  picks." 
This  difficulty  was,  however,  surmounted  m  a  simple 
way.      It    occurred    to   him    that   if   he    could    cast 
the    mould    under    water    this    might   Iw    remedied. 
He  instantly  acted  npon  the  idea,  and  having  mixed 
a  small  quantity  of   plaster   of   Paris,  he  placed  it 
in  water,  and  an  hour  or  two  afterwards  he  found  that 
the  plaster  was  a  solid  lump,  having  set  under  water. 
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He  was  thus  enabled  to  cast  his  monlds  under  water, 
which  were  still  somewhat  imperfect  from  the  effect  of 
small  globules  of  air ;  but,  by  the  action>of  a  little  jet  of 
water  upon  the  leaf,  an  expedient  suggested  by  his  bro- 
ther Dr.  Fox,  who  called  it  a  "  water  brush,"  the  glo- 
bules of  air  were  instantly  removed,  and  could  be  seen 
running  away  from  every  part  of  it.  By  this  means  he 
succeeded  in  setting  moulds  free  from  "  picks,*'  and  by 
pouring  the  piaster  upon  the  leaf  while  under  water,  the 
finest  particles  by  falling  to  the  bottom  on  to  the  face  of 
the  ieaf|  took  an  impression  of  very  great  delicacy.  Bv 
this  process  he  had  taken  castings  of  a  Napoleon  medal, 
and  after  ten  consecutive  operations,  the  last  casting  was 
nearly  as  perfect  as  the  original. 

Sir.  Hanhabt  said  he  would  confine  his  remarks  more 
particularly  to  that  portion  of  the  paper  which  referred 
to  manipulation  upon  the  lithographic  stone,  and 
although  giving  Mr.  Dresser  full  credit  for  the  perse- 
verance that  had  led  him  step  by  step  to  what  he  con- 
sidered a  new  method  of  nature  printing,  he  (Mr. 
Hanhart)  must  say  that  similar  results  had  been  amved 
at  before.  ^  They  had  probably  noticed  that  the  valentines 
exhibited  in  the  stationers*  shops,  were  often  surrounded 
by  a  printed  laoe  pattern,  and  when  this  kind  of  orna- 
mentation was  first  introduced,  now  twenty  or  five  and 
twenty  years  ago,  these  patterns  were  transferred  without 
any  drawing,  from  the  lace  itself.  The  mode  of  effect- 
ing it  was  to  soak  the  lace  in  a  solution  of  gum  arabic ; 
when  nearly  dry  it  was  made  to  adhere  to  the  stone,  and 
lithographic  ink  was  then  passed  over  Uie  whole  surface, 
the  gummed  lace  preventing  the  ink  combining  with 
that  part  of  the  stone  which  it  covered.  In  this  way 
the  pattern  was  printed  in  white  on  a  tinted  ground;  and 
though  in  this  instance  the  pattern  of  the  lace  appeared 
in  white,  and  the  ground  was  made  the  printing  surface, 
they  would  still  see  the  bearing  this  method  had  upon  the 
subject  before  them.  The  coating  an  object  with  litho- 
graphic ink  and  transferring  it  on  stone,  had  also  been 
done  at  various  times,  with  more  or  less  success.  He 
(Mr.  Hanhart)  had  seen  last  year  in  Paris  a  work  on 
sea-weeds,  consistinff  of  a  number  of  plates,  which  at 
first  sight  appeared  to  be  produced  by  the  process  of 
nature  printing,  as  practised  by  Mr.  Henry  Bradbury, 
but  on  close  examination  he  found  that  it  was  a  litho- 
graphic production,  and  was  confident  thai  the  objects 
were  made  to  transfer  their  image  to  the  stone,  in  a 
similar  manner  to  what  had  been  shown  that  evening. 
Some  of  the  plates  of  this  work  were  very  satisfactory ; 
others  were  confused ;  the  success  evidently  depending 
upon  the  peculiar  nature  of  the  plant,  as  is  the  case  with 
the  process  when  the  specimen  is  made  to  impress  its 
form  and  texture  into  a  metal  plate.  Although  repro- 
ductions of  this  kind  were  very  interesting,  yet  when 
fair  representations  of  a  plant  were  requir^,  recourse 
must  still  be  had  to  a  gooa  drawing. 

Mr.  W.  E.  Newton  had  listened  to  the  paper  with 
great  interest.  He  would,  however,  call  attention  to  one 
or  two  omissions  in  it.  The  author  had  given  a  history 
of  the  art  up  to  certain  points,  but  he  had  not  alluded  to 
the  experiments  made  by  Mr.  Wedgwood.  Several  years 
ago,  that  gentleman  experimented  upon  the  photographic 
process,  and  produced  some  very  beautiful  specimens  from 
natural  objects  by  the  action  of  light.  Mr.  Dresser  had 
also  omitted  to  mention  the  more  recent  experiments 
nuide  with  daguerreotype  plates,  frdm  which  impressions 
could  be  printed. 

Mr.  Hbkry  Twining  remarked  that  upon  examining 
some  of  the  specimens  on  the  table,  he  was  struck  with 
their  delicacy  and  minuteness,  compared  with  those 
exhibited  in  that  room  on  a  former  occasion,  and  that 
delicacy  probably  arose  from  their  being  produced  whilst 
the  botanical  specimens  were  moist,  instead  of  in  a  dried 
state,  as  heretofore,  and  also  from  not  having  been  com- 
pressed, which  detracted  from  the  softness  and  delicacy 
of  the  impression.  The  process  here  introduced,  he  con- 
ceived, would  be  of  the  greatest  use  for  the  illustration 


of  botanical  works,  owing  Ho  its  cheapness  and  the 
number  of  impressions  that  could  be  readily  obtained. 
It  would  be  useful  also,  he  thought,  to  a  certain  extent, 
in  supplying  designs  for  ornamental  art.  He  scarodj 
thougnt  that  the  specimens  on  the  table  were  adapted 
for  tnat  purpose,  inasmuch  as  the  great  object  wu  to 
produce  copies  of  entire  flowers  and  plants,  rather  tbiD 
single  leaves  or  parts  of  flowers,  as  in  the  specimens  ex- 
hibited. If  this  could  be  accomplished,  he  considered  it 
would  be  a  great  feature  in  promoting  ornamental  art  of 
various  kinds. 

Mr.  Pbabsall  nid,  that  in  the  review  of  the  nature- 
printing  process  the  union  of  lithography  with  photo* 
graphynad  been  alluded  to  in  terms  of  hope,  but  hedid  not 
gather  whether  the  speakers  viewed  photo-lithogni^yaB 
a  probability  or  as  a  possibility.  He  might,  therefore, 
call  the  attention  of  those  who  were  at  the  Qlaqgow 
meeting  of  the  British  Association,  in  Sept.,  1855,  to  ^e 
full  evidence  of  this  having  been  accomplished  in  the 
two  photo-lithographs  at  the  Phot(^graphic  ExhibiUon  in 
Gla4;ow  which  excited  much  attention,  and  were  eo 
truthful  that  it  required  special  examination  to  be  con- 
vinced that  they  were  not  photographs.  He  believed 
that  the  subject  was  brought  forwara  at  the  chemical 
section  resided  over  by  Dr.  Lvon  Flayfair.* 

The  Chaibman  said  that  Mr.  Dresser,  in  a  most  inte- 
resting manner,  had  shown  the  various  methods  that 
had  been  used  to  further  so  important  a  result  as  printing 
by  nature,  and  which  had  brought  the  art  to  its  present 
perfection,  and  many  thanks  were  due  to  him  for  his 
researches.  It  was  mentioned  in' a  part  of  his  paper, 
that  during  fifteen  years,  viz.,  from  1833  to  1849,  no 
practical  results  were  arrived  at,  notwithstanding  variou 
experiments.  Perhaps  a  few  specimens  of  some  resnlts 
brought  out  by  him  (the  chairman)  during  these  yean, 
might  not  be  uninteresting.  In  1839  he  haroened  to  see 
one  of  the  first  daguerreotypes,  >and  was  immediately 
struck  with  the  idea  of  the  advantage  of  producing  a 
similar  result  on  paper  as  well  as  the  being  able  to  mul- 
tiply them.  He  was  then  in  Switzerland,  and  instantly 
set  to  work  to  make  experiments  on  the  subject.  Pro- 
fessor Gerber,  of  Berne,  was  engaged  also  in  the  matter, 
with  whom  he  put  himself  in  communication,  and  partly 
adopting  his  method,  and  partly  by  his  own  individual 
experiments,  succeeded  in  priiiting'^e  book  of  plani) 
now  before  the  meeting ;  he  therefore  thought  himself 
entitled  to  claim  that  (with  the  assistance  of  the  Qerber 
method)  he  was  the  first  to  print  b^  the  sun.  On  show- 
ing this  book  to  M.  Arago,  at  Pans,  he  first  learnt  that 
Mr.  Fox  Talbot  had  just  then  taken  out  a  patent  on  the 
same  subject.  He  then  turned  his  attention  to  engraving 
from  nature,  particularly  by  the  aid  of  the  oxyhydrogen 
microscope.  In  the  September  number  of  the  Wutmrn- 
iter  Review,  for  the  year  1840,  two  of  his  prints  were 
inserted,  the  one  a  group  of  fossils  on  stone,  showing  the 
possibility  of  engraving  from  a  drawing  by  nature  of 
opaque  and  bulky  objects;  the  other  a  madrepore,  drawn 
in  the  oxyhydrogen  microscope,  and  magnified  twelve- 
and-a-half  times.  He  next  produced  for  the  late 
Dr.  Buckland,  Dean  of  Westminster,  in  the  short  space 
of  two  days,  a  very  minutely  detailed  drawing  of  apenta- 
gonaster ;  and  afterwards,  a  small  perdi,  on  copper,  of  its 
natural  size.  He  then  took  one  of  the  soiles  and  enlarged 
it  with  the  oxyhydrogen  microscope,  from  -y^th  of  an 
inch  to  nearly  four  inches.  He  next  attempted  to  make 
nature  engrave  as  well  as  to  draw.  [The  chairman  here 
exhibited  a  small  copperplate,  which  ne  stated  to  be  both 
drawn  and  en^ved  by  nature.]  He  considered  that  this 
result,  though  imperfect,  showed  that  much  might  be  done 

*  See  the  AtkenttHm,  Sept  22, 1853,  ^  1093,  where  it  is  re* 
portcd^that  a  communicataon  was  made  by  FrofMsor  Baimay,  **  On 
a  Process  for  ObCainmg  Lithogimphs  by  the  Pbolograpaie  Pio- 
eest,"  this  means  having  been  employed  by  Mr.  Bobeit  McPher- 
SOD,  of  Rome,  to  obtain  the  beaotilal  photo-Uthomphs  in  tbe 
Exhibition  at  the  Bachanan-fltrect  Rooms.  See  also  tiw  report 
of  the  twenty-fifth  meetmg  of  tbe  British  Associatioo,  psfe  09. 


JOtlRNAL  OP  THE  SOCIETY  OP  ARTS,  Makoh  27,  1857.  291 


bv  furthw  investication.  He  had  guoceeded  also  in  em- 
wearing  hu  new  electrotype  process  for  nature  printing, 
bat  hiB  researches  were  put  a  stop  to  by  his  being  employ^ 
by  goremment  to  make  a  geological  survey  of  all  the 
railroad  cuttings  in  <Jreat  Britain.  Lately,  however,  he 
nad  recommenced,  and  he  hoped  in  a  short  time  to  bring 
before  tiie  public  some  novel  and  interesting  experiments, 
in  modelling  and  printing,  Ac,  by  nature  combined 
witn  art.  All  these  experiments,  including  the  electro- 
^T»,  were  made  between  the  years  1839  and  1844.  The 
Ohairman  concluded  by  moving  a  vote  of  thanks  to  Mr. 
iJresser  for  the  paper  which  he  had  read. 
A  vote  of  thanks  was  pasted  to  Mr.  Dresser. 

The  paper  ynm  lUuatrated  by  a  variety  of  im- 
pressions of  leaves  and  flowers  produced  by  Mr. 
Dresser's  process. 

The  Secretary  announced  that  on  Wednesday 
evening  next,  April  1,  a  paper  by  the  Rev.  W. 
Rogers,  "  On  the  Trade,  Habits,  and  Education 
of  the  Street  Hawkers  of  London."  would  be 
read. 


The  Secretary  has  received  the  following  letters,  since 
the  meeting  was  held  :— 

Sib,— Many  of  Mr.  Dresser's  processes  are  suggestive, 
and  not  without  interest,  but  seem  to  me  laudable  endea- 
vours to  do,  under  difficulties,  what  has  been  better  done 
befOTe.  As  an  artist,  I  may  remark  upon  the  great  value 
of  the  process  in  aflfordmg  natural  forms  for  adaptation, 
and  I  trust  that  my  friend  Mr.  Bradbury  will  some  day 
mve  us  a  book  of  leaves  with  photographic  portraits  of 
the  trees,  a  work  that  should  form  a  text  book,  not  alone 
to  the  botanist,  but  to  artists  of  every  class. 

From  the  specimens  of  nature  printed  lace,  exhibited 
by  Mr.  Taylor,  of  Nottingham,  m  1851,  to  the  Im- 
penal  Official  Works  of  Vienna,  there  is  a  great  step, 
but  It  was  left  to  us  to  produce  the  most  complete  series 
of  pnnts  from  nature  yet  obtained,  I  allude  to  the  Ferns 
of^r«»t  Britain,  from  the  Whitefriars  Press,  for  which. 
I  believe,  the  Emperor  of  Russia  has  just  presented 
Mr.  Henry  Bradbury  with  a  diamond  ring.— I  am,  &c.. 

JOHN  LEIGHTON,  Ju». 

Sib,— Having  been  present  last  evening,  on  the  occasion 
of  Mr.  Dresser^s  paper  on  "a  New  System  of  Nature 
Printing,"  allow  me  to  make  a  few  observations.  It 
appears  to  me  that  this  so-K»lled  new  system  presents  no 
other  feature  than  the  reproduction,  upon  printing  sur- 
faces by  modem  scientific  appliances,  of  a  discarded  re- 
sult produced  some  260  years  back  by  a  mere  hand  ope- 
ration upon  paper.  '  - 

His  endeavour  is  merely  to  perpetuate,  by  one  or  more 
printing  processes,  the  simple  but  imperfect  effect  pro- 
duced by  the  blacking  a  leaf  with  lamp-back  or  ink, 
and  transferring  the  same  to  paper  hy  hand-pressure. 
Everybody  by  this  time  is  aware  of  the  nature  of  this 
result— It  may  have  served  its  purpose  for  a  time— but, 
it  will  be  acknowledged  how  imperfect  and  inadequate 
such  a  result  is  in  this  advanced  age ;  and  yet,  Mr. 
Dresser  comes  forward  with  this  as  a  new  sj'stem  of 
Nature  Printing,  not  as  a  new  result  in  the  art.  Mr. 
Dresser  is  content  to  retrograde,  not  to  advance.  He 
has  also  borrowed  the  early  history  of  Nature  Printing 
from  my  oripnal  paper  on  the  subject,  which  appears  in 
the  transactions  of  the  Royal  Institution.  Mr.  Dresser 
also  states,  that  in  my  having  awarded  merit  to  different 
individuals,  such  as  Knjphof,  Kyhl,  Branson,  Leydolt, 
Haidmger,  Abate,  and  Worring,  I  must  have  supposed 
each  man  to  have  been  acquainted  with  the  works  of 
those  who  had  gone  before  him,  otherwise,  I  should 
have  given  each  credit  for  the  discovery  of  the  art  which 
he  practised.  If  Mr.  Dresser  had  considered  for  amoment^ 
he  would  at  once  have  seen  that  the  names  of  those 


men  being  nlaced  in  regular  rotation,  according  to  date, 
were  quoted  as  to  many  historical  land-markiB  in  the 
subject. 

Mr.  Dresser  is  wrong  in  asserting  that  drying  the 
specimen  destroys  the  plant  to  such  a  formidable  extent ; 
it  loses  no  more  than  is  lost  in  the  herbarium,  while 
the  Austrian  metal  pressure  process  brings  to  light 
what  is  not  always  seen  in  the  simple  herbarium.  He 
is  also  wrong  when  he  says  that  the  metal  pressure 
mode  shatters  specimens  in  an  amusing  manner.  Speci- 
mens certainly  have  been  dbattered  through  unskilful 
manipulation,  but  this  by  no  means  constitutes  a  defect 
in  the  process;  with  regard  to  his  assertion  that  this 
is  a  defect  specially  resulting  in  the  case  of  tender 
plants,  I  can  only  reply  that  the  most  tender  plants  are 
the  most  applicable  to  the  metal  pressure  process.  Take 
the  whole  of  the  seaweeds,  and  also  the  most  delicate 
fronded  ferns,  the  perfectly  undisturbed  reproduction 
of  which  fine  substances  is  truly  marvellous. 

Haying  on  no  occasion  advanced  any  claim  in  Nature 
Printing  further  than  pushing  it  into  practical  existence 
in  this  country,  I  have  ventured  upon  tne  above  remarks. 

I  remain,  &c., 

HENRY  BRADBURY. 


STEAM  SHIP  ARITHMETIC. 

Mr.  Atherton  has  forwarded  to  the  editor  of  the  Journal 
of  the  Soeiity  of  ArU  the  following  letter  addressed  to 
the  editor  of  the  Meekaniet*  Magazine,  and  has  requested 
it  may  be  published  as  being  connected  with  the  subject 
matter  of  his  papers  which  have  been  read  before  the  So- 
ciety : — 

Sib, — ^With  reference  to  the  origin  of  the  formula 

,  *      ^  =£  C,  and  in  reply  to  the  remark  of  "A  Constant 

Reader"  in  No.  1753  of  the  Mechaniet*  Magazine, 
namely,  *'  I  do  not  wish  to  under  value  Mr.  Ather- 
ton's  labours,  and  I  think,  on  the  other  hand,  he 
can  hardly  wish  them  to  pass  current  as  possess- 
ing a  more  original  character  than  reallv  belones  to 
them  ; "  I  am  enabled  to  meet  that  remark  by  the  follow- 
extract  from  "  Steam-Ship  Capability,"  page  9,  wherein, 

referring  to  the  formula  ,      ^  =:  C,  I  express  myself  as 

ind.  h.p.  ' 

follows,  acknowledging  its  prior  use : — 

"The  example  set  by  the  Admiralty  in  publishing 
and  circulating  a  tabular  record  of  the  constructive  ele- 
ments and  experimental  trials  of  the  screw  ships  of  the 
Royal  Navy,  has  not  been  met  or  responded  to  by  any 
similar  publication  on  the  part  of  the  proprietors  of 
mercantile  fleets.  That  this  omission  on  the  part  of 
merchant  steam -fleet  proprietors,  is  injurious  to  their  own 
interests,  may  be  inferred  from  the  great  advantages 
which  have  resulted  to  mining  interests  generally,  by 
reason  of  the  periodical  publication  of  the  constructive 
elements  and  working  operation  of  mine  pumping  en- 
gines ;  and  the  interests  of  steam-ship  proprietors  and  of 
mine  proprietors  being  analogous  as  regards  the  manage- 
ment of  their  motive  power,  it  can  scarcely  be  doubted 
that  steam-ship  efficiency  would  be  greatly  promoted  by 
the  engineering  and  ship-building  rivalry  that  would 
unquestionably  be  consequent  on  the  locomotive  dutv  of 
all  steam-ships  being  ascertained  and  numerically  ranked, 
as  is  the  woncing  duty  of  the  Cornish  pumping  engines. 
Notwithstanding,  however,  the  interests  that  would  be 
served  by  such  comparisons  of  steam-ship  performance, 
the  published  reports  of  mercantile  steam-ship  trials  are 
generally  so  deficient  of  details  as  regards  the  ships'  dis- 
placement at  the  time  of  trial  and  the  working  power  of 
the  engines  corresponding  to  the  speed  attained,  that  such 
records  rarely  afford  the  complete  data  on  which  any  con- 
clusion as  to  the  real  merit  of  the  vessel  can  be  satis- 
factorily deduced,  the  test  of  relative  merit  being 
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determined   by  the  index  number  resulting  from  the 


formula 


D5. 


by  which  the  screw  ships  of  the  Royal 


Ind.  hp. 

Naw  have  been  compared." 

"hiY  laboui  in  this  matter,  which,  so  far  as  I  know, 
Is  onginal,  and  was  primarily  brought  before  the  public 
by  my  essay  on  "  Steam-Ship  Capability,"  consists  in 
my  having  utilized  this  formula,  so  as  to  embrace  the 
compound  combinations  of  displacement,  power,  i^x^ed, 
and  distance,  in  connection  with  the  £  s.  d.  expenses 
incurred,  thereby  constituting  a  system  of  arithmetic 
adapted  to  the  requirements  of  Mercantile  Steam-Ship 
Service,  by  developing  a  process  whereby  merchants  may 
calculate  the  prime-cost  expenses  of  conveying  cargo  jper 
ton  weight  as  affected  by  different  combinations  of  sice 
of  ship,  length  of  passage,  and  speed  required.  I  admit 
that  this  system 'of  steam-ship  arithmetic,  as  exemj^ified 
in  Tables  K.  L.  M.,  pages  78,  84,  and  87,  of  "  Steam 
Ship  Capability,"  is,  when  once  pointed  out,  a  very 
simple  anair,  so  much  so,  that  I  hope  to  see  steam-ship 
arithmetic  made  a  subject  of  rudimentary  mercantile 
education,  and  an  essential  requiitement  on  the  part  of 
eveiy  person  who  assumes  the  direction  of  steam-shipping 
affairs;  and  it  was  with  this  view  that  I  followed  up 
the  subject  by  my  papers  read  before  the  Society  of  Arts, 
London,  16th  May,  1865,,  and  16th  Januaiy,  1856,  and 
by  mv  paper  on  *  *  Mercantile-Steam  Transport  Economy," 
read  before  the  British  AssGciation,  at  their  Cheltenham 
meeting  in  August  last. 

'    Tour  correspondent,  "  A  Constant  Reader,"  f^irther 
objects  to  my  having  designated  the  co-eAcient  C,  which 

results  from  the  formula  ._y' ^=  C,  as  the  index 

And.  H.  P. 

.number  of  d3mamic  **  duty,"  instead  of  using  the  term 
"  performance,"  observing  as  follows: — 

"  The  onl}^  use  of  the  new  term,*  that  I  can  see,  is  to 
involve  the  origin  of  the  formula  in  obscurity,  and  to  give 
an  appearanoe  of  novelty  and  originality  to  Mr.  Ather- 
ton's  labours  to  which  they  are  not  altogether  entitled." 
The  foregoing  explanation  will,  I  hope,  induce  your 
correspondent  to  put  a  fresh  construction  on  my  motives. 
.  As  to  the  nomenclature  itself,  by  which  I  have  endea- 
•  voured  to  develop  and  explain  this  system  of  "  Steam 
Ship  Arithmetic,"  I  judged  it  to  be  appropriate  to  call 
the  co-efficient  C,  on  which  the  calculations  are  chiefly 
based,  and  which  is  not  necessarily  a  constant  number, 
when  applied  to  vessels  of  different  type,  and  not  simi- 
larly circumstanced,  by  the   term  "  index  number," 
.  thereby  implying  its  variability,  and  as  the  index  num- 
ber may  be  greater  for  a  vessel  of  500  tons  displacement, 
such  as  H.M  S.  Seynard,  than  it  is  for  a  vessel  of  5,000 
tons  displacement,  such  as  H.M.S.  Duke  'of  Wellingtonj 
whilst  tne  "  performance"  of  a  vessel  of  500  tons  could 
not,  in  the  general  acceptation  of  the  term  "  performance," 
be  conceived  to  be  greater  than  the  performance  of  a 
vessel  of  5,000  tons,  the  term  "performance"  might, 
therefore,  mislead,  and  this  was  one  reason  for  my  having 
denominated  the  co-efficient  resulting  from  the  formula 
referred  to  as  the  index  number  of  "dynamic  duty," 
rather  than  call  it  the  index  number  of  **  perfonnance." 
Moreover,  by  thus  adopting  the  term  "  duty,"  the  index 
number  of  dynamic  duty  indicates  the  degree  of  merit 
that  may  attach  to  the  locomotive  operation  of  a  steam- 
ship, analogously  to  the  sense    in  which  the  index 
number  of  working  "  duty"  indicates  the  degree  of  merit 
which^  may  be  due  to  the  principle  and  constructive 
operation  of  a  Cornish  pumping-engino,  the  relative 
working  efficiency  of  which  engines  have,  for  fiftv. years 
past,  been  denoted  by  the  term  *'  duty."    Following, 
therefore,  the  established  precedent  of  nomenclature  used 
for  analogous  objects,  I  have  adopted  the  term  "  dyna- 
mic duty,"  in  preference  to  the  term  "  performance," 
and,  for  the  reasons  above  stated,  I  regard  it  as  the  least 
liable  to  mislead  others  in  their  studying  and  prose- 
cuting the  svstem  of  steam-ship  arithmetic  which  I  have 
endeavoured  to  inculcate.    The  only  question  with  me 


is,  whether  it  ought  not  to  be  called  the  "  Index 
Number  of  Constructive  Merit,"  that  is  the  term  whidi 
would  clialleuge  discrimination  between  sound  practice 
and  empty  pretension  in  steam-ship  oonstmctloD,  and 
do  most  puUic  good  in  the  quickest  time. 

I  remain.  Sir,  your  very  obedient  servant, 

CHARLES  ATHEBTON. 
Woolwich  Dockjard,  Marok  17,  lS6f . 


THE  ECONOMY  OF  FOOD* 
Sir,— As  the  Jourmil  is  open  to  a  more  extwided  dii^ 
cussion  on  Dr.  I.etheby's  paper,  1  avail  myself  of  it  to 
remark  upon  a  few  points  relative  to  matters  to  which 
the  subject,  and  more  especially  his  observations,  t^ed : 
— "  Sir,  vou  have  taken  wch  a  quantity  of  fcod^  ■""^f* 
wU  have  so  mneh  work  out  of  you.'*  Now,  as  fer  to  the 
domain  of  matter  lies,  unconnected  with  mind,  chemiol 
science  has  done  and  must  do  immense  service,  not  to  w 
underrated,  and  Dr.  Letheby's  paper,  as  well  as  the  great 
ability  displaced,  Inustliave  b^n  Appreciated  by  all  who 
heaid  it.  But  his  application,  according  to  the  above 
expression,  shows  that  he  has  not  given  the  same  study 
to  the  mind,  and  how  little  he  recognises  its  powm 
although  manifesting  so  liberal  a  share  of  them  himKl  • 
In  Dr.  Letheby's  application  of  the  subject  to  the  cnminil, 
can  he  say  there  is  no  food  spent  in  consequence  of  that 
criminal's  mental  activity?  So  far  as  the  mere  wear  rt 
those  material  organs  which  are  affected  by  the  mind 
is  concerned,  they  will  receive  strength  simultane- 
ously with  the  bodily  organs  by  takinc  proper  and 
nourishing  food.     Now  it  is  an  undisputed  fact  that  the 


active,  consumes  its  share.  It  is  well-known  that  a  man 
doing  physical  and  mental  work  together,  can  only»u»- 
tain  labour  a  fourth  part  of  the  time  of  another  working 
without  thought  or  mental  application,  even  in  a  mew 
handiciaft  rohere  of  action ;  and  in  philosophial  reflec- 
tion, upon  abstract  or  extended  subjects,  the  body  w  in- 
capable of  performing  the  slightest  labour.  I  would  not 
have  troubled  you  with  these  obeervations  if  the  un- 
natural idea  of  demanding  back  in  such  exact  ratio  the 
food  consumed,  may  not  have  a  dangerous  influence  on 
the  employed,  in  perverting  the  minds  of  the  unscrupa- 
lous  and  less  learned.  Then,  what  vou  apply  to  the 
prisoner  may  in  many  cases  be  applied  to  those  ^o  aw 
only  more  fortunate  in  not  bemg  criminals.  This  is 
just  the  thing  that  the  manufacturers,  in  a  fonncr 
discussion  at  the  Society  of  Arts,  contended  for;  thai 
men  without  intelligence  or  skill  worked  harder  ana 
better  than  the  skiUed.  The  clicmists  and  they  would 
seem  to  harmonise,  first  to  iffuore  the  mind,  and  then  to 
calculate  as  by  the  rule  of  three,  so  much  food,  so  much 
power;  so  much  food,  so  much  work.  What  a  calcula- 
tion!  F :  P.  =  f :  x,  hence  x  =  ^r^*    But,  alas !  it  i« 

forgotten  that  the  term  f.  traverses  through  a  n««*jj^ 
of  such  complexity  and  variation  that  the  nwst  aubue 
mathematics  cannot  reach  it,  though  applied  by  »« 
highest  philosophers  in  chemistry.  It  has  been  recom- 
mended by  the  council  to  study  political  «con<^P/^"j 
not  as  necessary  to  study  mental  philosophy  w»*J  1*^5 
ology  in  connection  with  daily  practical  life?  Thisao- 
ministering  of  food  for  a  fixed  return,  reminds  ooew 
the  phrenologists  who  proposed  to  marry  couples  sow- 
ing to  the  development  of  their  bumps.  It  is  not  vw 
that  the  scientific  men  in  their  enthusiastic  ae^  tomasc 
science  do  ite  utmost,  step  too  often  beyond  i^jropw 
limits,  so  valuable  otherwise,  and  thus  wipwe  i» 
Intimate  progrMs. 
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There  are  a  few  points  still  which  should  not  be 
omitted ;  some  penonB  require  much  food  to  sapport  life 
and  health,  which  food  gives  in  proportion  no  muscular 
strength,  so  muoh  of  what  they  consume  wasting,  with- 
out as  it  appears  doing  its  part  to  nourish.  Others  again 
consume  less  food,  but  gam  in  bulk,  without  the  sys- 
tem deriving  strength;  while  others,  under  whatever 
oiroumstances,  can  eat  but  very  sparingly.  Thus,  some 
we  find  veak,  some  stronff,  and  others  falling  between, 
being  as  It  were  normal.  Are  the  first  cases  not  patho- 
logic, and  the  last  the  only  true  healthy  one,  and, 
therefore,  the  only  one  for  experiment. 

Another  point  is,  when  the  mind  under  great  irritation 
or  Uie  influence  of  the  passions,  gives  an  impulse  to 
bodily  action,  and  both  get  diseased,  death  perhaps  en- 
suing. It  appears  to  me  if  physical  science  accom- 
pliihes  so  much  in  our  industnal  progress,  mental  and 
moral  science  should  not  be  excluded.  Then  evidently 
naked  physiology,  chemistry,  and  calculating  political 
economy  as  thus  enforced  will  degenerate  mankind.  Let 
us  well  consider  in  dealing  with  quantitative  propositions 
^pure  materialism  or  Utilitarianism),  that  the  mind  of 
man  (infinite  in  its  nature)  bears  the  application  but  to 
a  certain  point,  and  if  we  overstep  it,  all  our  efiorts  be- 
come negative  or  destructive.  Matter  does  not  govern 
mind,  but  mind  will  govern  matter. — I  am,  &c., 

H.  WAMPEN. 

Manihai.lSfit. 

THE  ECONOMY  OF  FOOD. 
Sib, — I  was  unable  this  evening,  when  the  subject  of 
scurvy  was  under  discussion,  to  bring  before  the  attention 
of  the  meeting  the  fact  that  there  are  cases  where,  though 
lemon  ioioe  and  preserved  vegetables  have  been  foand 
miequal  to  the  prevention  or  remedying  of  the  disease, 
anothte  means  has  still  been  found  effectual  for  the 
desired  cure.  I  have  been  informed  by  an  officer  of  the 
Aoyal  Na^,  who  has  twice  had  the  disease  when  in  the 
Arotio  regions,  that  his  second  attack  developed  itself 
and  progressed  in  spite  of  the  most  diligent  use  of  the  two 
above-mentioned  anti-scorbutics.  His  recovery  fh>m  the 
affliction  he  attributes  to  his  adoption  of  the  following 
oourse.  He  drank  blood  as  it  flowed  fresh  from  the 
opened  veins  of  wild  animals  just  slaughtered.  On  this 
story,  and  on  the  subject  genefally,  I  would  make  the 
following  reidarlui: — 

•  1.  We  should  not  interpret  this  one  negative  instance 
as  invidid&ting  the  enormous  weight  of  positive  evidence 
which  exists  in  favour  of  the  virtues  of  lemon  and 
lime  jnice,  but  as  showing  this  much,  viz.,  that  the  form 
in  which  the  anti-scorbutic  principle  exists  in  the  anti- 
aeorbatlcB  ordinarily  found  effeotual,  may  be,  occasionally, 
that  is,  in  certain  states  of  certain  constitutions,  a  form 
unfitted  to  further  the  assimilation  and  utiliEationof  the 


isolated  and  unassisted  by  f^esh  vegetables,  as  a  remedv. 
in  scurvy ;  and  citric  acid,  I  am  given  to  understana, 
has  failed,  as  indeed  the  history  here  g^ven  also  would 
lead  us  to  anticipate  it  would,  when  it  really  was  em- 
ployed by  itself,  and  to  the  exclusion  of  the  usual 
anti-scorbutic  remedies. 

3.  The  chemical  practitioner  has  been  led  to  believe 
in  the  omnipotence  of  active  principles,  and  the  super- 
fiuousness  of  concrete  media. 

First.  By  the  consideration  of  the  singular  success 
which  has  followed  the  isolation  of  the  several  alka- 
loids. 

Secondly.  By  that  tendency  of  the  human  mind ;  that 
'*  Idolon  Specus,"  which,  as  Lord  Bacon  again  and 
again  repeats,  leads  men  to  suppose  in  nature  the  ex- 
istence of  a  greater  simplicity  of  arrangement  than 
really  is  to  be  found  there,  or  than  anything  save  our 
own  a  priori  conceptions  would  lead  us  to  infer. 

I  am,  &c., 

GEORGE  R0LLE8T0N,  M.B. 
Ely.place, liarchlS,  186T.  ' 

THE  ECONOMY  OF  FOOD. 

Sir, — In  perusing  the  very  valuable  paper  of  Dr. 
Letheby  and  the  subsequent  discussion,  an  impression 
is  left  of  a  very  unsatisfactory  kind,  as  though  the  meet- 
ing had  made  up  its  mind  that  we  must  go  on  for  ever 
and  for  ever  in  one  eternal  round  nnder  the  dominion  of 
tlie  "  Law  of  Prey,"  animal  feeding  upon  animal  and 
men  upon  all,  the  final  receptacle  of  matter,  not  in  its 
wrong  place,  but  in  a  very  unpleasant  form. 

I  do  not  believe  in  it.  Our  instincts  are  against  it, 
i.«.,  our  rationalised  instincts,  and  the  vegetarian  move- 
ment, ill-considered  as  it  may  be,  is  but  an  outwaid 
utterance  of  the  growing  perception,  that  in  slaying 
animals  for  our  food  in  a  condition  of  civilisation,  we 
are  more  cruel  than  the  hunters  of  savage  life ;  for  wo 
slaughter  our  tame  creatures,  fed  by  our  hands,  while  they 
only  kill  the  /eras  naturce.  More  than  that— our  artU 
ficial  breeding  of  animals  produces  in  them  many  kinds 
of  artificial  disorders  wliicn  recoil  on  their  devourers 
This  would  seem  to  indicate  thai  animal  food  is  only  a 
provision  for  man  in  the  hunter  state  of  existence,  with 
a  sparse  population.  Measley  pork,  consumptive  beef, 
and  rotted  mutton,  are  not  calculated  to  produce  virile 
strength  and  health;  and  dunghill  poultry  does  not  yield 
the  quantity  of  flesh  found  in  the  woodland  pheasant, 
while  Leicester  mutton  is  a  miserable  substitute  for  forest 
venison,  the  healthiest  of  all  animal  food.  To  feed  all 
London  on  venison  would  require  the  conversion  of  the 
rest  of  England  into  a  chase. 

Dr.  Carpenter  says,  that  chemical  food,  prepared 
artificially,  does  not  supply  the  place  of  the  organised 
foodj>repared  in  the  alembics  of  nature.  Yet  surely 
this  IS  merely  a  proof  of  the  imperiect  condition  of  our 


said  principle. 
2.  Gianting  the  inference  that  blood  really  was  the  |  chemistry,  which  has  made  more' progress  in  analysis  than 


anti-sooihatio  agent  here,  it  would  seem  that  in  its  pos- 
session of  the  anti-soorimtic  principle,  and  in  this  point 
alone,  does  it  resemble  the  usual  remedies.  So  that  two 
concretes,  wholly  diverse,  save  in  one  particular— their 
common  possession  of  one  principle,  have  the  power  of 
producing  one  effect.  The  chemist  would  at  once 
decide  that  he  has  but  to  isolate  this  principle  to  pro- 
duce all  the  effects  which  the  complex  and  concrete 
substances  had  been  previously  employed  to  bring  about. 
But  Uie  practitioner  who  acted  upon  the  advice  of  the 
analyst  would  find  himself  for  once  led  into  eiTor  by 
that  most  useful  of  his  fellow  labourers,  and  feel  in  his 
disappointment  the  truth  of  a  principle  several  times 
alluded  to  this  evening,  viz.,  that  though  certain  inso- 
luble principles  may  be  regarded  as  the  causes  of  certain 
eSects,  yet  they  do  not  appear  to  produce  them  unless 
th^  be  wrapped  up  in  one  or  other  concrete. form — 
**  Non  ex  singulorum  virtutibus  virtus  composlta  semper 
potest  explicari."    For  no  one,  we  are  told,  has  yet 


been  found  haidy  enough  to  employ  ample  potash, ,  a  law  pertaining  to  men  and  animals  in  the  wild  stat^-- 


in  synthesis.  It  has  not  yet  solved  the  mystery  of  the 
aromas,  those  subtle  principles  that  appear  to  act  like 
fluxes  in  forming  the  union  between  the  living  body  and 
the  applied  dead  matter — the  process  of  assimilation. 
When  we  consider  that  only  fifteen  years  back  we  knew 
nothing  of  the  chemical  elements  in  our  food  and  the  pur- 
po8estheysubserved,wemay  imagine  that  anotherten  year 
may  give  us  the  knowledge  in  which  we  are  still  lacking. 
We  cannot  yet  turn  vegetarians  on  the  imperfect  ma- 
terials given  us  by  nature,  but  we  may  possibly  Improve 
the  vegetables  by  feeding  them  better  while  growing,  as 
a  prelimlnaiy  step  to  further  chemical  research.  But 
assuredly  we  shall  sooner  or  later  get  rid  of  the  humiliat- 
ing process  of  makine  our  bodies  the  living  tomb  of 
dead  animal  matter.  I  am  not  a  member  of  the  "  vege- 
tarian body,"  or  a  believer  in  an  exclusive  vegetable  diet, 
or  even  a  vegetable  diet  eked  out  with  incipient  animals 
— eggs  and  milk — ^but  I  think  improved  vegetables  will 
be  one  step  towards  the  abatement  of  the  **  Law  of  Prey,*' 
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thStygrine  condition — ^bnt  not  belonging  to  a  condition 
of  high  civilisation. 

There  is  an  old  adage—"  What  is  one  man's  meat  is 
another  man's  poison,"  and  some  even  like  corrosive  sub- 
limate. It  is  not  merely  the  plastic  and  respiratory  ele- 
ments that  are  wanted  in  food,  but  the  assimilating  fluxes 
suited  to  each  peculiar  condition.  The  philosophy  of 
the  fluxes  or  aromas  once  made  plain,  caseiue  and  co- 
agulated albumen — in  other  words — ^hard  cheese,  hard 
boiled  eggs,  may  prove  as  digestible  and  assimilable  as 
any  other  food,  and  the  chemical  bases  of  food  and  vege- 
tables quite  as  available  as  the  organised  products  of 
nature. 

I  am,  SiCf 

W.  BRIDGES  ADAMS. 

1,  Adsm^trset,  Addphi,  Utich  94, 1867. 


|r0m)mi9S  bI  Institnturns. 

Boston. — ^At  the  annual  meeting  of  ihe  members  of 
the   AthensBum.   held  Feb.  20,  1857,  Thomas  Garfit, 
Esq.,  President,  in  the  chair,  the  report  for  1856  was 
read  and  adopted.    The  most  important  feature  in  the 
proceedings  of  the  year  1856  is  the  acquisition  of  and 
removal  to  the  new  building — elegant  and   spacious 
premises,  erected  by  the  Com  Exchange  Company.    Few 
towns  of  the  same  population  possess  so  commodious  a 
building,  devoted  to  such  a  purpose.    The  number  of 
members  has  oonttderably  augmented  since  the  removal 
— upwards  of  100  having  being  admitted  into  the  Insti- 
tution since  the  month  of  June.    The  present  number 
is  505,  being  nearly  double  that  at  the  formation  of  the 
Institution  in  1851.    The  libraiy  has  this  year  been  in- 
creased to  the  extent  of  850  volumes,  the  major  part  of 
which  have  been  purchased,  the  remainder  presented. 
Those  purchased  were  selected  with  great  careby  a  sub- 
committee,  from  the  works  of  standard  authors,  on 
history,  science,  philosophy,  poetry,  &c.    The  works 
chosen  are  not  of  an  amusing  and  ej^emeral  character, 
but  of  lasting  interest  and  value.    The  issue  ot  books 
and  periodicals  has    been  as  follows: — ^London  books 
4,092  entries ;  own  books  5,940  entries ;  periodicals  3,000 
entries.    The  number  of  volumes  had  from  the  London 
library  rince  last  February  is  474;  the  number  now 
belonging  to  the  Institution  3,000.  The  following  lectures 
have  been  delivered ;  the  attendance  at  each  lecture  num- 
bering above  300 ;— "  The  Life  and  Poetry  of  Gold- 
smith," by  the  Rev.  G.  B.  Blenkin,  vicar ;  "  Newroaper 
Literature,"  by  Mr.  &myih ;  "  The  Life  and  Writings 
of  J.  Locke,"  by  Dr.  Cammack;  "King  Lear,"  by  J. 
Conmgton,  Esq.,   M.A.;   "Habit,"  '*  Use  is  Second 
Nature,"  by  the  Bev.  P.  W.  Clayden;  several  more 
lectures  are  promised;  the  thanks  of  the  members  being 
especially  due  to  tiiese  gentlemen  who  so  kindly  and 
cordially  respond  to  the  solicitations  of  the  committee. 
With  reference  to  the  dasses,  the  committee  express  a 
hope  that  the  examinations  and  cerUflcates  of  merit,  now 
organised  and  granted  by  the  Societv  of  Arts,  may 
stimulate  the  young  men  of  Boston,  and  induce  them  to 
devote  a  larger  porUon  of  their  leisure  to  the  acquisition 
of  some  special  branch  of  knowledge ;  and  they  point, 
with  much  pleasure,  to  the  honourable  position  occupied 
by  a  member  of  the  Athenssum,  Mr.  Dawson,  at  the  last 
year's  examination.    The  financial  position  of  the  Insti- 
tution, notwithstanding  the  very  heavy  and  extraordinary 
expenses   of  the   year,    is    satisfactory,  a  balance   of 
£36  6s.  l}d.  remaining  to  the  credit  of  the  Institution, 
after  defhiying  all  liabilities.    The  following  gentlemen 
are  the  officers  for  the  current  year  i-^Preiidwt — Thomas 
Garfit,  Esq.;    Vice-PreiidenU—J .  Noble,  Esq.;   8.  H. 
Jebb,  Esq. ;  W.  Garfit,  Esq. ;  Trtoiwer^C.  Wright, 
Esq. ;  Honorary  Secrttary—lAx,  J.  W.  Bontoft ;  Ouralori 
— H.  R.  Gilson,  Esq.,  and  Mr.  W.  Veall ;   Himorary 
Zt^rjan— Dr.  Cammack;  Cbalm•Us^-Bev.  G«  B.  Blen- 


kin, M.A.,  Rev.  G.  E.  Fattenden,  M.A.,  Rev.  P.  W. 
Clayden,  Rev.  T.  W.  Matthews,  Rev.  C.  F.  Newmarch, 
W.  H.  Adam,  Esq.,  F.  Cooke,  Esq.,  F.  T.  White, 
Esq.,  F.  L.  Hopkins,  Esq.,  W.  E.  Chapman,  Esq.,  M, 
Staniland,  Esq.,  T.Wise,  Esq.,  T.  Small,  Esq.,  Sui^, 
Mr.  J.  F.  Smyth,  Mr.  J.  G.  Artindale,  Mr.  J.  NoUe. 
Jun.,  Mr.  \^ .  Greenwood,  Mr.  G.  F.  Bailey.  Mr.  G. 
Johnaon,  Mr.  W.  C.  Bland,  Mr.  James  Bontoft,  Mr. 
A.  Reynolds. 

Leeds.— Two  lectures  were  recently  delivered  in  the 
Mechanics'  Institutionand  literary  Society,  by  P.  L.  Sizn- 
monds,  Esa . ,  of  London, '  *  On  the  Commercial  Products  of 
the  Animal  Kingdom."  The  lecturer  is  a  gentleman  well 
Imown  from  his  numerous  and  valuable  contributiooB  to 
tiie  commercial  literature  of  the  day.    His  discourses  od 
both  occasions  were  well  illustiated  by  an  extensive  and 
varied  collection  of  the  raw  matenala  of  the  ammsl 
kingdom,  and  their  various  application  in  the  arts  in 
many  elegant  and  cosUy  articles  ofmannftctore.    The 
lecture  of  Monday  denved  much  enhanced  usefulneis 
and  interest  from  the  rich  collection  of  furs  and  skiiii 
of  the  choicest  kind  from  Mr.  Simmonds's  own  privite 
museum  of  tnde  products,  and  from  specimens  ooutri- 
buted  by  Mr.  Robeorts,  furrier  to  the  Hudson's  Bay  Com- 
pany.   The  numerous  applications  of  ivory,  bone,  tor- 
toise-shell, &c.,  were  auo  ihlly  exemplified  by  veiy 
costly  and  magnificent  examples  of  taming,  carving, 
and  inlaying,  of  Chinese,  French  and  English  maniifiwv 
ture,  from  the  collection  of  Mr.  W.  Lund,  of  Fleet- 
street.    Every  specific  head  of  disconree  was  copiooaly 
illustrated  to  the  eye  by  rare  as  well  aa  common  ipeci- 
mens.    The  articles  were  grouped  and  cUasified  so  as  to 
assist  the   explanations   given.    The  animal  prodncU 
used  in  pharmacy,  food  preparations — such  aa  ooudeMed 
eg^,  solidified  milk,  essence  of  beef,  the  tripang  and 
edible  bird's  nest  of  tiie  Chinese,  ^.,  were  described. 
The  products  of  fisheries,  birds,  and  insects,  were  aim 
illustrated  and    described.     Seldom,    indeed,  has  an 
audience  enloyed  so  facile  an   opportunity  of  sorrey- 
ing  at   a  glance  the  whole  group  of   industrial  and 
staple  products  of  the  animal  kingdom,  ftunished  by 
creatures,  denizens  of  the  earth,  the  air,  and  tiiie  aea. 
It  was  justly  remarked  by  the  lecturer,  at  the  outset,  that 
there  are  few  subjects  in  which  the  imblic  have  so  deep 
an  interest,  and  concerning  which  they  have  as  yet  to 
little  knowledge,  as  the  extent  of  the  trade  and  com- 
merce in  animal  raoducts,  and  of  the  varied  uses  to 
which  they  are  applied,  the  continually  changing  sooioei 
of  supply,  the  quantities  consumed — ^their  prices,  pre- 
parations, and  uses.    The  statistics  of  all  the  principil 
articles  treated  of  were  brought  down  to  the  latest  date 
with  a  view  of  f^imishing  a  more  adequate  notion  of 
their  immense  importance  to  a  trading  and  civili«d 
community.    Mr.  Simmonda  alluded  to  the  neglect  of 
the  whale  fishery  by  this  countiy  in  more  recent  yean, 
uad  to  the  very  lucrative  trade  which  was  now  caxried 
on  by  the  Americans  in  that  branch  of  indostiy  in  the 
North  Pacific  Ocean.    These  valuable  lectores  were  very 
attentively  listened  to,  and  at  the  oondusion  of  esdi 
the  specimens  were  examined  with  great  interest  by  the 
auditory. 
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SESSIONAL  PRINTED  PAFEBS. 

Far.  No. 

J}eii9ered  ouOeliik  Jtewl,  1867. 
86.  Snrreron,  ftc,  of  Stamps  •aA  Tulm— Retim. 

88.  AmmIii  upon  Wquimi  and  Children   Btani. 

89.  Dorer  MaU»--Co^  of  Contncti. 

94.  HIrtonr  of  Great  Britain— CorretpemlMwe. 
97.  Commlttoe  of  Selection— 4th  Bepori. 
40.  BIU«— Portland  Harbour. 

43. BaoehocM  Dnty  Aet  Amcadmsnt. 

44.  —  Paupor  Maintenance. 

46. Cinque  Porta  Act  Amendment. 

46.  .  Cnstoms  Dntlec  (Amended). 

38.  StaadlBf  Oitasftr the  SmpfBrisa  of  Pdnftt  BOla 
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8T. 
31. 


19. 


103. 
104. 

loe. 

61. 


47. 


113. 
111. 


46. 


100. 
108. 


103. 
115. 
190. 
100. 
lOT. 
114. 
133. 
131. 
140. 
141. 
46. 


Dtttwered  outkeisa  Mmrck,  18S7. 
MetK^litan  PoUot—AeeoimU. 
Nallonal  Debt— Acooimt. 
BU—FlMaa  AAin  (Ireland). 
Church  £stetea  GommiMiooen— 6th  General  Report. 
Prfsona  In  Scotlnad^ldth  Report  of  the  General  Board  oj 

ZMreeton. 

Ddi9ered  ikt  lUk  Marek,  1867. 
Barbovr,  Ac,  Billa— XIX.  Lirerpool  Town  and  Dock  Doea 

(St.  Helen's  Canal  and  RaUw^  Coaipan7)-.Board  of  Trade 

Report. 
Sir  John  M*NeiIl  and  Colonel  Tvlloeh^-Correfpondenoe. 
Standinf  Orden  fbr  the  Soipenaion  of  PriTate  Bilk. 
M  nti^j  BUI— Clanaei  09  and  73. 
Medical  If  nieinna-.  Return. 

DeU^ertd  tke  161*  Monk,  1857. 
Woodi,  Forests,  and  Land  Revennes    Abstract  Aoconntf . 
Poor-rates  (Metropolis)— Retnm. 
Bill— Mr.  Speakers  Retirement. 
Kcolesiastlcal  Commissioners  ftv  England— 0th  General  Report. 

Delivered  He  171*  More*,  1867. 
Canada— Extract  of  Rojal  Commission. 
Hudson's  Baj  Companj— Copj  of  a  Despatch. 
Births,  Deaths,  and  Marriages  in  Scotlandr-Snd  Annual  Report 

of  the  Registrar-General. 

DeUeered  om  181*  ManA^  1857. 
Local  AcU  (XIV.  Watorftnd  and  Tramore  Railway;   XV. 

Heme  Baj  and  FsTenham  Rallwaj;  XVI.  Aiwnhope  and 

H(daM  Laej  Bridge)— Admiraltj  Reports. 
BankniptcT— Abstract  of  Retnms. 
Order  of  Victoria— Copj  of  the  R<^  Warrant. 
Paper  Mills— Retom. 

Cnstcma— 1st  Report  of  the  Commissioners. 
Charity  Commission— 4th  Report. 

Delivered  on  tke  19M,  301*,  amd  2ltt  Mm'ck,  1867. 
Camp  ftt  Colchester— Copj  of  Coitespondenoe. 
Eaat  Indiaand  China  Assodatton  of  Litrecpool— Correspondence. 
Snpplj— Accoont  of  sons  Toted,  Ac 
Wheat,  4to.— Returns. 

Public  Monies— Report  from  the  Gonunittee. 
Bills  of  Exehance  Act,  Ac— Retains. 
Libraiy  of  the  Hoose  of  Comment— Report  from  the  Committee. 
Three  per  Cent.  Censida— Aoooont. 
East  Indift  (Onde)— Retom. 
British  and  Foreini  Vessels    Return. 
Local  AeU  (18.  Swansea  Harbonr  Tmst  and  Swansea  Dock 

Company;  19.  Slttin^bonme  and  Sheemess  Railway;  30. 

Tweed  Fisheries;  31.  Tweed Rirer  Fisheries;  33.  Dartmoath 

and  Torbay  Railway)— Admiral^  Reports. 
(Sflirian  1866.)    Church  Rates— Return  (corrected  pages). 

Delivered  om  tke  \9ik  Mareh^  1867. 
Public  General  Acts,  cap.  1, 3, 3, 4. 
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MEETINGS  FOB  THE  ENSUING  WEEK. 
Mjool  Actaaries,7. 

London  Inst,  7.  Rer.  H.  (Axlstmas,  *•  On  the  History  and 
AnUquities  of  Heraldry;  and  on  some  other  branches  of 
Britidi  Arehaolo^.** 

lInsL,3.  ProLHnxhy,  «•  On  the  Principles  of  Natural 

,  8.    Anniversaiy. 

CiTil  Engineers,  8.  I.  Renewed  Discussion  ••  On  High-speed 

NaTlgatlon,  fro."     And  if  time  pemiita— II.  Mr.  F.  R. 

Condor,  •*  On  the  Permanent  Way  of  the  Bordeaux  and 

Bayonne  Railway,  across  the  Grandes  Landes.** 
Wn.  London  Inst,  3.    Mr.  E.  W.  Brayley,  **  On  Mineralogy  and 

Crystallography.*' 
SodetT  of  Arts,  8.     Rer.  W.  Rogers,  *<  On  the  Trade, 

Habits,  and  Educatica  of  the  Street-Hawkers  of  London.*' 
Pharmaceutical,  8^. 
Royal  Boo.  Lit,  8|. 
Tbiibb.  Rqyal  Inst,  3.    Profl  l>ndall,  **  On  Sound." 

London  Inst,  7.    Rer.  C.  Boutell,  "  On  the  Monumental 

Memorials  and  EngraTcd  Monumental  Brasses  of  Great 

Britain." 
Phnologlcsil,  8. 
Photogmphle,  8. 
AntiquariiBs,  8. 
Royal,  8i. 

Arehaologieal  Inst,  4. 
BmuI,  8i.    Rer.  J.  Barlow,  *•  On  some  Mo^catioBf  of 

Woody  Fibre,  and  their  applications." 
London  Inst,  3.    Prof.  Robert  Bentley,  ••  On  Systematio 

Botany,  with  especial  reflsrence  to  the  natural  systems  of 


Bat. 


Royal  Inst,  3.    Proi:  Huxl^,  *«  On  the  Principles  of  Natu. 

mlHistoiy." 
Medical,  8. 


PATENT  LAW  AMENDlfENT  ACT. 
iTPUOATiom  ton  rxmn  amv  raorscnoir  illowbd. 
IFnm  GoMeiie,  JTareA  20<A,  1857.1 
Deded  29fjb  DeeewAer^  1866. 
9080.  William  Re&wickBowdltch,Wakefleld,  York- Improrements 
In  the  manullMture  of  a  compound  to  be  used  as  a  Tarnish 
fbr  water  colonrs,  and  as  a  carrier  for  water  colours  or 
paints. 


Daied  19IA  JaniMfy,  1867. 
164.  John  Haswell,  Vienna— Improrements  in  the  oonstractton  of 
railway  carriages,  which  improrements  are  also  appUcaUe 
to  looomotire  steam  engines. 

Dated  Uh  February,  1857. 
323.  Felix  Moreau,  Paris— Reoorering  the  fktty  matters  from  ooom 
or  dirty  axle-grease  and  lubricating  oils,  thereby  rendering 
them  lit  to  be  used  again. 

Dated  11 M  February,  1867. 
399.  Achille  Constantin  Dandxaut,  1 9,  Rue  Neuredes  Petits Chsmpc* 
Paris  (now  at  20,  Earl-street,  BIackfrian.roed>— Preserring 
organised  animal  and  regetable  matters,  especially  aUmen- 
ta^  substances. 

Datedllth  Fehrmary,  1867. 

417.  William  Edward  Newton,  66,  Chanoeiy.lano— Improred  ma- 
chineiy  for  cutting  metals  or  other  hard  substances.  (A 
cunmunlcation.) 

Dated  \Ztk  Februarw,  1867. 

433.  Charles  Crossly,  Dan  Leemlng,  and  John  Crossler,  BalUkx^ 
Improrements  in  apparatus  fbr  heating  and  in  taps  to  be 
employed  in  combination  therewith,  which  taps  are  also 
applicable  ft>r  general  purposes. 

433.  George  Hardstaff,  Skegby  Colliery,  near  Mansfield— Improra- 
ments  in  apparatus  for  actuating  and  applying  the  breaks 
of  carriages  used  on  railways,  and  coupling  such  carriages. 
Dated  19t»  Pebrmmp,  1867. 

483.  Lot  Wilks,  18,  Bedford-row— An  apparatus  for  rignalUng 
between  the  guards  and  enrine  drirers  on  railway  tn^bts, 
whiob  is  also  applicable  to  other  similar  purposes. 
Dated  201*  Februaryt  1667. 

494.  Henry  Thomas  Hellyer,  Byde— Improrements  in  theconstrao- 
tion  of  bridges  and  arched  structures. 

498.  John  Rowland  Crook,  Birmingham— An  Improred  material 
for,  and  an  improrement  in,  the  manufocture  ofhatUps, 
which  material  is  also  applicable  to  the  manufkctnre  of  1^ 
and  other  boxes  or  cases. 

Dated  33rd  February,  1867. 

528.  John  Kirkham,  Tonbridge-plaee,  New-road— Improvements  la 
the  construction  of  f omaces,  orens,  or  kilns,  for  drying, 
baking,  or  burning  potteiy  or  earthenwam,  bricks,  tiles,  or 
other  similar  artides,  and  in  the  means  ot  collecting  and 
condensing  or  carrying  off  the  smoke,  gases,  or  rapours 
erolred  nt>m  such  or  <^er  ftmacet  or  flre-plaoes,  or  that 
escape  or  arise  from  the  retorts  and  other  parts  of  thO 
apparatus  used  in  the  manuihoture  of  gas. 
Dated  2itk  Febrmmry.  1867. 

660.  John  Heniy  Jtihnson,  47,  Llncoln's-inn-lields,  and  168,  Bif- 
chanan-street,  GlasBow— ImproremtBts  ia  OBidingmacnines. 
(A  oommonieMioB.) 

668.  James  Spence,  Park-terrace,  Brixtoa-rcad,  Surrey— An  Im- 
provcBBentin  the  mannfoctnre  of  artlfldal  ooraL 

Doled  26th  February,  1867. 
660.  John  Henry  Glow,  18,  Charlotte-street,  St  Pancru  ~  An 
improred  method  of  fastening  ladies'  and  gentlemen's  boots 
and  shoes. 

663.  William  Edward  Wiley,  Binniagham— Improrements  la  erer- 

polnted  pencil.cases. 

664.  Joseph  Ho7,  sen.,  Islington— Improrements  in  apparatos  for 

distributing  sand  on  railway  rails. 

566.  Charles  Brnton,  sen.,  Charles  Bmton,  Jun.,  Francis  James 
Bruton,  and  Samuel  Rogers  ftuton,  Manchester— An  Im- 
prored asure  blue  for  domestic  purposes. 

668.  William  Mills,  3,  Lower  Craren-pUce,  Kentlsh-town^Aa 
Improrement  in  the  action  of  upright  pianofortes. 

670.  Victor  Cassaignes,  10,  Queen.«treet  Golden-square— Improre- 
ments in  the  manufocture  of  metallic  pens  and  pen-holden. 

678.  Nathaniel  Jones  Amies,  Manchester — Certain  improrements 
In  machinery  or  a^aratus  fbr  poUshing  and  enUMng  yana 
or  threads. 

Dated  VI th  February,  1857. 

674.  Darid  Daries,  Wlgmore-street  Oarendlsh-^uare— An  IbIp 
prorement  in  steps  for  carriages. 

676.  William  Wilkinson,  Nottingham— Improrements  in  li|^tiag, 
and  In  lamps. 

680.  James  Richard  Field,  114  and  116,  Fore-street,  Cripplegato, 
Julius  Goodman,  and  Louis  Goodman,  41,  Great  Preaoott- 
street  Goodman's-fields— Certidn  bmprorements  In  trousers. 

683.  Alfred  Vincent  Newton,  66,  Chancery-lane— An  improrement 

in  springs  for  railroad  carriages  and  other  uses.    (A  com- 
munication.) 

DattdVlth  February^  1867. 

684.  Frederick  Stubbin,  Bawtiy,  Yorkshire— Improremeats  la  pto- 

pfiUfig  ressels. 
686.  Anguish  Honour  Augustus  Dnrant  Conserratire  Club,  St. 

James's-street— Improrements  in  apparatus  for  ascertaining 

and  indicating  the  number  of,  and  distance  trarelled  by, 

passengers  In  public  carriages,  and  the  Ikres  paid. 
688.  Charles  Welghtman  Harrison,  Woolwich— Improrements  ia 

obtainiag  Ught  by  electricity. 
690.  George  Wilson,  Glasgow— Improrements  in  wearing. 
693.  Henry  Whatley   Tyler,  12,  Norfolk-crescent  Kyde-park— 

Improrements  in  the  pennanent  wur  of  railways. 
686.  Henry  Duncan  Preston  Cunningham,  Bury— Anlmproremeat 

in  sails,  and  in  the  reeflag  and  furling  of  sails,  and  setting 

and  takiag  ia  of  sails. 

Dated  2md  March,  1867. 
598.  James  Murphy,  Newport,  Monmouth- ImprorenMUts  la  se- 

enrlBg  screw  nuts  on  their  bolts,  and  bolts  ia  plates. 
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Charlei  Junes  Parij  and  William  Briddon,  Manchcfter— A 
certain  improTcment  in  the  manufkcture  otMxt  oollan. 

Frederick  Decaitro  Jones,  29,  Tavistock  street,  Corent-farden 
— An  improrement  in  the  oonatmotion  of  the  bits  of  horses. 
(A  communication.) 

Edwin  Francis  Jones,  Sedcar,  Yorkshire — Improvementa  in 
the  raanofkcture  of  pig  and  bar  iron. 

Thomas  Rose,  Jan.,  Botany  Bay  Farm,  Hilgaj  Fen,  Norfolk— 
Improvements  in  apparatus  fbr  cutting  or  disintegrating 
vegetable  substances. 

Charles  Panrert,  Chatelleranlt,  Fhtnoe— Certain  improrements 
In  maaidkctailng  Iron. 

Charles  Paurtrt,  Chatelleranlt— Certain  improvexnents  in 
manofiietming  steel  and  cast  steeL 

Richard  Archibald  Brocman,  166,  Fleet-steeet— A  method  of 
constructing  and  heating  buildings  and  apparatus  for  the 
winding  of  silk  ttom  the  cocoon.    (A  oammunication.) 

William  Brown,  Gresham-street — An  improved  mode  of  pre- 
paring tapes  for  the  market. 

Thomas  Gray,  Bose-Iane,  Stepney— Improvements  In  sepant- 
ing  vegetable  fibres  from  mixed  fabrics. 
Dated  3fd  Marekt  1B67. 

William  Lenchan,  38,  Piccadilly- ImproTements  in  locks  fbr 
travelling  bags,  portfolios,  despatch  boxes,  and  suchlike 
depositaries. 

Edward  Lindner,  New  York— Improvements  in  cartridges  and 
bullets,  together  with  an  apparatus  for  producing  the  same. 

William  Edward  Newton,  66,  Chaaeery-lane— Improved  means 
for  preventing  the  forgeiy  or  Imltatton  of  bank-notes,  bills, 
certificates,  cheques,  bonds,  deeds,  and  other  like  articles. 
(A  communication.) 

William  Edward  Newton,  66,  Chanoeiy-Iane— A  preparation 
of  materials  for  coating  rooft  or  other  portions  oif  buildings 
to  render  them  impervious  to  wet.     (  A  oommunioation. ) 

William  Adam  and  John  Stewart  Templeton,  Glasgow— Im- 
provements in  weaving  looped  and  pile  labrics. 
Bated  Atk  Marek^  1W7. 

Cterard  Ralston,  21,  Tokenhouse-yard— Improvements  in  fire- 
arms, and  in  baUs  or  projectiles.    (A  communication.) 

William  HarUey  and  Thomas  Hardman  Farrar,  Bolton— Im- 
provements in  looms. 

Heniy  Lawrence  De  Zeng,  Geneva,  New  York— Improvements 
in  marine  and  fog  signals,  for  reefli  and  other  locations. 

John  William  Heinke,  Great  Portlaad-atreet— An  improved 
coBstmction  of  diving  beU. 

Dated  6tk  Marekt  1857. 

Georm  Walter  Dyson,  TInsley,  near  Sheflleld- Tilting  iron 
Md  iieel  or  any  other  auOleable  iubstuce  by  pezp^Seular 
aotloB* 

Wmiam  Muir,  Glaigow— ImproTemenii  In  geiMimtlng  tieam 
for  marine  purposes. 

Samuel  Sutelilfo  and  James  Btoeks,  Haaningbttn,  Bndfoid, 
Yorkshire— Improvements  In  means  or  apparatus  in  con- 
nection with  steam-boiler  and  other  fomaces  to  fiMilitate  the 
consumption  of  smoke  therein. 

Hugh  Greaves,  New  Palace  yard— Improvements  In  the  mode 
of  coupling  or  connecting  pipes,  colunms,  and  ooodnitt  in  the 
machineiy  for  manofocturing  the  hoops  to  be  used  In  con- 
necting such  pipes  and  columns,  and  in  the  shape  of  sadi 
pipes,  columns,  and  couduitt,  whereby  th^  become  adapted 

^or  the  support  and  conveyance  of  vehicles. 

George  Bower,  St.  Ncots— ImproTements  In  appantna  for 
manufocturing  gas. 

'Vnillam  Travis,  Crompton,  Prestwich-cum-OIdham,  Lanca- 
shire— Improvements  in  ftimaces. 

James  Kinder  Cheetham  and  Thomas  Southworth,  Rochdale- 
Improvements  In  the  use  or  application  of  certain  sub- 
stances for  sixeing  or  finishing  yam  or  thread,  also  appUca- 
ble  for  sixeing  or  stiffening  woven  and  other  fobrics. 

Riehard  Atkinson  Coward,  Laurence  Pountney* lane— Improve- 
ments In  screw  or  submerged  propellers. 
Dated  6<A  Marek,  1857. 

fnncls  Alton  Calvert,  Manchester  ^Improvements  in  machi- 
nery for  ginning  cotton  and  for  cleaning  and  carding  cotton 
and  other  fibrous  materials. 

Luke  Barton,  Ison  Green,  near  Nottingham,  and  Edwin 
Stanley  Brookes,  Nottingham— Improvements  in  the  manu- 
flieture  of  knitted  fobrics. 

William  Petrie,  Woolwich— Improved  means  of  and  appaa- 
toses  for  creating  or  increasing  draughts  and  currents. 
Dated  ttk  Marck,  1857. 

Rowland  Hason  Ordish,  St.  Mark's-crescent,  Regent*s  park- 
Improvements  In  suspension  bridges. 

Josiah  Parkes,  II,  Great  College-street,  Westminster— An  Im- 
proved apparatus  for  locomotive  purposes. 

Charles  Lungley,  Deptford  Green  Dockyard— An  Improved 
mode  of  oonstmeting  dry  docks  and  basins  for  the  stowage  of 
ships. 


I 


669.  Georges  Antolne  Taboorin,   Lfons,  FttMrm    An  improved 

rotative  engine. 

Dated  9tk  Marek,  1867. 
676.  Clement  Sharp,  Birmincfaam^A  now  or  Improved  BMauflMlin 

of  ships*  thimbles  and  other  metallic  fittfa^s  used  for  rigi^ 

and  sails  and  rope  gearing  In  generaL 
679.  George  Da  vies,  1,  bearle-street,  LincolnViim,  and  28,  8t 

Enoch- square,  Glasgow— An  improved  self-Inking  sismp 

for  printing  cards,  labels,  and  other  articles.    (A  uanminii- 

cation.) 
681.  Samuel  Faulkner,  Manchester— Certain  ImprovemontB  in  ma. 

chineiy  or  apparatus  for  cazding  cottcm  and  other  fllneei 

substances. 
683.  Henry  Richard  Smith,  Wellingborougli— Certain  Impnm- 

ments  in  manu/kcturing  and  purifying  gas  made  flcmenl 

or  other  bituminous  substances  fbr  Ulumfnation. 
685.  Charles  Colton  Dennett,  NObtlnghaok— AnewcoBstroetinof 

floors  and  ceilings  of  buildings. 
687.  William  Edward  Newton,  66,  Chaaooy-lane— Improved aa- 

chine^  for  cutting  screw  threads.    (A  commnnlwtioii.) 
689.  AlAred   Vincent  Newton,    66,  Chanoery.lane— An  improvel 

construction  of  rudder.    (A  coaftm(nniGatio&). 
691.  Andrew  Knox,  Mile-end,  and  Thomas  Robaon,  Aldeivgsls- 

street— An  Improved  gas  regulator. 
693.  William  Charles  Theodore  Schaeifor,  StanniBgly,  near  Leeds 

—Improvements  in  treating  the  waate  waters  of  woollen  sad 

other  mills. 
695.  James  Edward  Duyck,  West  Fsrlelgh,  Kent— An  tanptoveoMBt 

in  treating  cotton  seed,  in  order  to  extnct  edoor  fhn  tbe 

oil  obtained  thereflrom. 

Dated  101*  Martk,  1867. 
697.  Johannes  Neuenschwander,  Albion-wharf,  Keasiagton-bsria, 

Kensington— Improrements  In  the  process  of  preserrisi 

milk. 
699.  Charles  Reynaud,  Lyons,  and  2,  Catherlae-itnet,  Strand- 
Improvements  in  the  application  of  indiar>mbber  sprtagi  to 

mattresses,  sofos,  ebairs,  and  other  cnshlooa  or  artickstf 

fomiture.    (Partly  a  conmnnlcatfoa.) 
701.  Charles  Baylis,  Poultry— An  Improved  method  of  eoaulmelias 

and  arranging  roads  and  ways,  partienlarij  applicable  to 

populous  cities  and  crowded  thoronghfoni. 

iKTBimoir  WITH  ooMPUBTB  sFBcmcAnoii  ra.n>. 
736.  Williem  Pidding,  New  Kent.«oad  —  iBproveBients 
ohinery  or  apparatus  for  the  manufiMturo  of 
whether  plidn  or  flgured.»16th  March,  1867. 
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Cryatat  I^p john  Jeflisries Stone.... [London. 
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Vcatilated  Waterproof  OapLlfoBuoy,Ac  George  Bayley 37,  Upper 
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NOTICE  TO  CANDIDATES. 

PenonB  who  intend  to  ofibr  themBelves 
Candidates  at  the  Society^s  Examinations 
June  next,  in  London  and  at  Huddenfield,  are 
desired  to  take  notice  that  no  one  wOl  be  ad- 
mitted to  the  Examinations  who  shall  not  have 
sent  in  his  "  Retnm  paper"  to  the  Secretary  of 
the  Society  of  Arts,  before  Monday,  the  20th  of 
April  next. 

Forms  of  the  '*  Return  paper"  may  be  had  on 
application  to  the  Secretary  of  the  Society  of 
Arts. 


EXHIBITION  OP  INVENTIONS. 

The  Society's  Ninth  Annual  Exhibition  of 
Inventions  was  opened  on  Monday,  the  23rd 
nit  The  Exhibition  will  be  open  every  day  till 
the  23rd  of  May,  from  10  a.m.  to  4  p.m.,  and  is 
free  to  the  members  and  their  friends.  Members, 
by  tickets  or  by  written  order  bearing  their  sig- 
nature, may  a^nit  any  number  of  friends. 


NOTICE  TO  INSTITUTIONS. 

James  Patrick  Muirhead,  Esq.,  P.B.S.E.,  has 
presented  to  the  Society  of  Arts,  for  distribution 
amongst  the  Institutions  in  Union,  27  copies  of 
"  Correspondence  of  the  late  James  Watt^  on  his 
Discovery  of  the  Theory  of  ^e  Composition  of 
Water,"  and  186  copies  of ''  The  Historical  Eloge 
of  James  Watt,"  by  M.  Arago. 

Those  Institutions  which  desire  to  have  copies 
of  these  works,  are  requested  to  make  early  ap« 
plication  to  the  Secretary  of  the  Society  of  Arts. 


:He  assigned  to  science  and  high  art  its  due  place 
in  jthe  hierarchy  of  society ;  he  has  encouraged 
lour  scientific  and  artistic  institutions,  but  above 
all  he  has  adopted  that  course  which  among 
•Englishmen  is  of  most  avail,— he  has  attended 
jOur  public  meetings,  and  has  in  his  own  person 
lappealed  to  us  to  reform  ourselves.    Those  ap- 
peals at  the  time  produced  their  e£fect,  and  would 
.continue  to  work  upon  the  public  mind,  if  this  So- 
ciety would  in  its  own  interest,  and  in  the  interest 
of  the  cause  it  espouses,  print  and  circulate 
Prince  Albert's  addresses  for  our  use." 

At  a  meeting  of  the  Council  of  the  Society  of 
Arts  held  on  Uie  23rd  of  July,  1856,  the  fore- 
going suggestion  was  taken  into  consideration, 
when  the  following  minute  was  passed  : — 

"  That  Lord  Ashburton^s  suggestion,  to  col- 
lect and  publish  the  addresses,  speeches,  and 
letters  of  H.R.H.  the  President  of  the  Society, 
having  been  considered,  it  was  resolved  :--«That 
a  collection  be  published,  not  at  the  risk  of  the 
Society,  but  by  subscription  among  the  members, 
tiie  Institutions  in  Union,  and  the  public  at 
large,  as  being  the  best  means  of  showing  the 
public  sense  of  the  efforts  made  by  his  Royal 
Highness  to  promote  social  progress  and  the  En- 
couragement of  Arts,  Manufactures,  and  Com- 
merce, the  chartered  objects  of  the  Society 

*'  That  two  editions  of  the  collection  be 
published  under  the  sanction  of  the  Society,  the 
one  a  cheap  edition  for  wide  distribution,  and  the 
other  a  library  edition. 

"  That  members  and  others  wishing  to  be« 
come  subscribers  be  requested  to  transmit  to  the 
Secretary  a  statement  of  the  number  of  copies 
they  subscribe  for,  with  the  amount  of  sub- 
scriptions." 

It  is  proposed  to  publish  the  Library  Edition 
at  half-a-guinea,  and  the  cheap  edition  at  three- 
pence each,  or  one  pound  per  hundred. 

Subscriptions  to  promote  the  above  object  wiU 
be  received  by  the  Secretary. 


SPEECHES  AND  ADDRESSES  OP  fi.Rja. 
PRINCE  ALBERT,  PRESIDENT  OP 
THE  SOCIETY  OP  ARTS. 

At  the  annual  dinner  of  the  Society  for  the 
Encouragement  of  Arts,  ManufjM;tures,  and  Com- 
merce, in  the  Crystal  Palace,  on  the  24th  of  June, 
1866,  Lord  Ashburton,  Vice  President  of  the 
Society,  in  his  address  from  the  chair,  observed : 
— '*  To  induce  the  dred  mechanic  to  study  during 
his  hours  of  rest,  he  must  have  some  inducement 
beyond  that  of  acquiring  knowledge  for  its  own 
sake ;  he  must  be  paid  for  it  in  wages  or  in  con- 
sideration, and  that  inducement  he  cannot  hope 
fi>r  from  ignorant  employers.  Prince  Albert  has 
felt  this  difficulty;  a  difficulty  not  within  the 
compass  of  this  Society  to  remove  :  and  he  has 
brought  up  succour  to  us  from  other  quarters. 


SEVENTEENTH  ORDINARY  MEETING- 
Wbdsbsdat,  Apbil  1,  1857. 

The  Seventeenth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 
nesday, the  Ist  inst,  the  Right  Honourable  the 
Earl  of  Shaftesbury  in  the  chair. 

The  following  Candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 


Barbridge.  George  Frederidk 
Leather,  J.  T. 
MagDAy,  Fredeiiok  Arthur 
Merrett,  William  GwiUim 
Mortoo,  John  Lookhart 


Watuey,  Jobs 
Worms,  Anthony 
Worms,  Geoige 
Worms,  Henry 
YobBg,  James 


As  ▲  GoBBBRFoannre  Msmbbb. 
Cramp,  Bev.  John  M.,  D.D. 
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The  Paper  read  was  :— 

ON   THE   TRADE,  HABITS,  AND   EDUCATION 
OF  THE  STREET  HAWKERS  OF  LONDON. 

By  the  Rev.  W.  Rooebs. 

I  have  considerable  diffidence  in  coining  forward  this 
evening  to  read  a  paper  before  this  Society,  es^iall^  at 
this  time,  and  onaer  such  a  presidency.  This  Society 
calls  itself  the  Society  of  Arts,  bat  I  am  not  famous  in 
any  of  the  branches,  either  of  art  or  science,  nor  does  the 
subject  which  has  been  entrusted  to  me  admit  that  I  should 
oflfer  to  3'ou  any  new  development  in  art  or  science,  unless 
it  be  a  lecture  on  the  art  of  garotting  and  a  discussion  on 
the  practiced  science  of  pocket-nicking ;  doubtless,  both  of 
these  are  capable  of  great  development,  and  new  theories 
are  being  constantly  propounded,  which  active  agents  are 
always  at  hand  to  carry  out  into  practice,  but  as  I  have 
never  sat  at  the  feet  of  Professor  Fagin,  nor  received  in- 
struction from  the  Artful  Dodger,  and  as  it  has  rather 
been  my  study  to  introduce,  through  the  means  of  edu- 
cation, a  moral  anti-garotte  collar,  and  a  new  pocket 
ffuard  by  endeavouring  to  restrain  the  itching  finger, 
1  am  afraid  I  have  nothing  new  in  those  arts  and  sciences 
to  which  the  class  I  am  invited  to  describe  are  addicted, 
to  bring  before  your  Society.  The  time,  too,  perhaps,  is 
not  very  opportune,  for  the  subject  has  been  already,  I 
am  afraid,  tnoroughly  exhausted  by  the  gentleman  who 
wrote  upon  it  in  the  Morning  Chronicle^  and  who  described 
the  habitb  and  trade  of  these  people  with  so  much  dear- 
ness  and  accuracy,  having  previously  made  himself  in- 
timately acquainted  with  their  life  and  manners.  To 
follow  in  the  wake  of  such  a  writer  is  no  easy  task ;  how- 
ever, as  my  knowled^  of  these  gentiv  is  not  general, 
but  confined  to  a  particular  district,  and  as  I  do  not  pre- 
tend to  branch  out  beyond  my  own  sphere,  I  may,  per- 
haps, be  able  to  touch  upon  some  points  of  character  pecu- 
liar to  the  inhabitants  of  my  locality  which  may  possibly 
have  escaped  hisobservation.  But  my  diffidence  isconsider- 
ably  increased  when  I  consider  who  the  nobleman  is  who 
has  kindly  consented  to  preside  on  this  occasion,  one  who 
has  made  it  his  study  to  inquire  into  the  wants  of  thelowest 
classes  of  the  people,  and  who  has  devoted  himself  with 
80  much  zeal  and  success  to  institute  and  carry  out  well- 
devised  schemes  for  their  alleviation ;  for  I  feel  that  I 
can  describe  nothing  new  to  him  in  delineating  the 
character  of  these  classes,  and  can  originate  no  plan  for 
their  improvement  which  has  not  already  received  his 
serious  consideration. 

However,  as  you  have  paid  me  the  compliment  of 
asking  me  to  read  the  paper,  I  will  do  my  best,  and  crave 
your  forbearance  if  I  do  not  niake  the  subject  as  interesting 
as  I  know  it  is  capable  of  being  made. 

But  the  question  may  be  asked.  Why  have  you  been 
selected  to  read  this  paper  ?  What  have  you  to  do  with 
these  people  ?  Now,  I  do  not  wish  to  take  to  myself  any 
credit,  and  I  know  great  credit  is  due  to  those  who, 
actuated  by  the  highest  principles  of  humanity  and  love, 
plunge  into  the  lowest  depths  of  society,  prepared  to 
drag  forth  from  the  dens  of  infamy  and  degradation  the 
outcast  and  abandoned.  Circumstances  have  led  me  to 
form  an  acquaintance  with  these  people,  and  it  has  fallen 
to  my  lot,  m  the  course  of  my  professional  duties,  to  get 
some  insight  into  the  trade,  habits,  and  education  of 
street  hawkers. 

I  served  as  curate  for  two  vears  in  a  metropolitan 
parish,  where,  owing  to  the  facility  of  obtaining  greens, 
and  other  stuff,  from  the  market  gardens,  many  of  the 
people  were  employed  in  this  business.  To  such  an 
extent  was  this  the  recognised  trade  of  the  natives,  that 
whenever  any  man  wanted  to  raise  a  sum  of  money 
from  the  charitable,  of  which  there  were  ihany  in  the 
parish,  it  was  the  custom  to  go  round  with  a  petition, 
stating  that,  owing  to  the  death  of  his  donkey,  he  was 

Site  thrown  out  of  employ,  and  consequently  ^rving. 
id  all  these  petitions  been  true,  instead  of  a  dead  d<nikey 
being  a  rarity  and  a  proverb,  the  streets  would  have 


been  as  thickly  strewn  with  carcasses  of  this  useful 
animal  as  the  gardens  were  phmted  with  cabbages. 

Since  I  came  to  London  it  has  been  my  duty  to 
minister  in  a  district,  the  population  of  which  I  have  de- 
scribed in  a  letter,  addresseid  to  Lord  John  Russell,  a  year 
or  two  ago,  as  peculiar— peculiar,  not  only  as  number- 
ing in  their  ranks  a  much  larger  per  oentage  of  bad  and 
profligate  people  than  is  to  be  found  in  other  districts; 
the  very  nature  of  the  courts  and  houses  breeds  this  Idnd 
of  gjentry,  rendering  the  locale  a  complete  refuge  for  the 
destitute,  so  that,  whenever  a  gang  of  thieves,  fortune- 
tellers, or  others  of  this  class,  are  routed  out  from  one 
neighbourhood,  they  are  sure  to  resort  thither,  well- 
knowing  that,  if  the  police,  stirred  up  by  the  inhabitants, 
will  not  allow  them  to  remain  in  other  places,  there,  at 
all  events,  they  will  be  undisturbed,  ana  may  cany  on 
their  nefarious  practices  in  peace.  But  they  are  peculiar 
in  another  way ;  they  are  not  like  the  inhabitants  of 
Bethnal-green,  or  St.  George's  in  the  East,  who  are  cm- 
ployed  in  some  particular  business,  either  silk-weaving  or 
working  in  the  docks,  and  who,  though  poor,  are  at  the 
same  time  industrious,  but  they  are  all  ragamuffins. 
This  is  the  peculiarity  of  this  district.  It  is  a  district 
of  ra^^amuffins.  I  do  not  mean  to  say  that  there  are  not 
some  industrious  poor  and  reqiectable  persons  livingthere; 
I  know  that  there  are,  and  that  they  deplore  equally 
with  myself  the  state  of  things  around  them,  but  if  you 
were  required  to  describe  this  district,  you  would  not 
describe  it  as  agricultural,  or  manufacturing,  or  mining, 
but  you  would  describe  it  as  a  costermongering  district ; 
it  is,  in  fact,  costermongria.  Having  been  called  then  from 
the  market  gardens  to  such  a  field  as  this — ^having  served 
as  curate  for  two  years  among  the  purveyors  of  greens, 
and  asVhat  is  called  perpetual  curate  among  their 
brethren  in  the  dried  fish  and  winkle  line  for  twelve 

rears,  1  think  that,  without  taking  great  credit  to.  mynlf, 
mav  daim  some  acquaintance  with  the  habits  of  these 
people.  The  paper  describes  them  as  street  hawkers, 
out  as  the  word  is  to  be  found  in  Johnson's  Dictionary, 
I  do  not  "see  why  we  should  mince  the  matter,  and  pro- 
ceed at  once  to  call  them  by  their  right  name— coster- 
mcmgen. 

Johnson  defines  a  costermonger  as  a  dealer  in  aj^Jei 
— a  ihiiterer — and  he  quotes  a  passage  from  Burton  cm 
Melancholy.  * '  Many  country  vicars .  are  driven  to  shifU, 
and  if  our  greedy  patrons  hold  us  to  such  conditions,  they 
will  make  us  turn  costard-mongers,  graziers,  or  sell  ale." 
Had  Burton  lived  to  see  the  days  of  extramural  inter- 
ments, and  the  solemnization  of  marriages  before  the 
Registrar,  he  would  have  included  the  town  vicars  amoug 
those  who  are  "  driven  to  shifts,"  though  we  hope  that  the 
patrons  of  the  present  day  are  not  quite  so  greedy  as  to 
compel  us  to  chan^  our  cassocks  into  blue  aprons,  or  to 
walk  about  for  six  days  in  the  week  with  baskets  of 
apples  on  our  heads. 

A  costermonger  then,  is,  properly  speaking,  one  who 
sells  apples,  but  the  name  is  not  confined  exdusivelj  to 
the  dealers  in  this  kind  of  merchandise  alone,  but  it  is 
applied  to  all  those  who,  as  it  is  technically  termed,  get 
their  living  in  the  streets--who  hawk  about  fish,  vege- 
tables, &c.  The  most  aristocratic  possess  a  cart  and 
donkey,  the  next  dass  a  truck  or  barrow,  the  lowest  have 
their  little  all  contained  in  a  basket.  Their  earnings  are 
necessarily  most  precarious.  Vendors  of  watercresses, 
onions,  oranges,  apples,  and  fried  fish,  generally  cany 
their  stock  in  a  basket,  and  their  profits  vary  from  2d. 
to  2b.  or  ds.  per  day.  Vendors  of  garden  staff,  flowen» 
fruit,  and  fresh  fish,  these  go  about  with  a  barrow,  and 
their  earnings  vary  from  10s.  downwards,  and  sometimes 
they  are  out  of  pocket  owing  to  their  goods  being  nK>ili 
Makers  and  hawkers  of  chihlren's  toys— their  profits  on 
their  best  days  are  7s.,  and  sometimes  they  do  not  dear 
2d.  Some  of  them  have  to  boirow  money  to  bav  their 
stock,  and  for  this  they  have  to  pay  interest  at  the  rate 
of  10  per  cent,  per  dav.  Some  of  them  are  not  so  fortu- 
nate as  to  possess  a  barrow,  and  tiiey  have  to  hire  one, 
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which  they  can  do  by  paying  from  8d.  or  4d.'  per  job,  or 
28.  per  week.  From  this  it  will  be  seen  that  their  earn- 
ings are  very  precarious,  and  for  the  most  part  they  are 
very  poor.  At  the  same  time  I  believe  that  a  man  can 
do  very  well  at  this  business  if  he  chooses,  and  if  he  is 

rudent  he  may  get  a  tolerablv  comfortable  livelihood. 
vna  much  strudc  one  day  visiting  in  a  house  in  my 
parish,  on  ascending  the  stairs,  to  hear  most  unwontei 
sounds  proceeding  from  a  room  on  the  first  floor.  It  was 
the  voice  of  a  man  singing  cheerfully,  as  if  he  was 
happy.  It  was  no  vulgar  boisterous  mirth,  but  the 
cheering  notes  which  proclaim  alighthearfc.  Bo  struck 
was  I  with  these  sounds  in  this  dreary  quarter,  that  I 
made  some  excuse  to  go  in  and  see  what  it  was  all 
about.  When  I  entered  I  found  a  cheerftil  looking 
little  man,  surrounded  by  baskets  of  very  excellent 
fruit,  seemingly  engaged  in  arranging  them,  and 
{getting  them  into  order  for  going  out  to  sell  them 
in  the  streets.  After  the  usual  salutation,  I  said, 
"You  seem  happy  and  comfortable."  **  Yes,  I  am, 
sir,"  he  said.  "Ood  has  been  very  good  to  me." 
"  What  has  happened,"  I  said.  "  Well,  sir,"  he  said, 
"  it  has  pleased  God  to  take  away  my  old  missis,  and  I 
have  been  a  happy  man  ever  since.  You  see  all  this 
fruit — ^this  is  my  stock-in-trade,  and  I  have  saved  £20, 
and  I  intend  this  summer  to  buy  a  cart  and  pony,  and 
to  do  the  thing  in  style."  "  But  ^^lat,"  I  said,  "  has 
this  to  do  with  your  wife's  death."  "  Everything,  sir, 
for  she  drank,  and  was  my  ruin.  A  year  and  a-half 
ago,  sir,  I  had  not  a  stick  of  furniture,  not  even  a  bed 
to  lie  down  upon,  and  now  you  see  wliat  I  am.  Lord 
bless  you,  sir,  if  I  go  on  as  I  am,  I  shall  soon  be  a  gen- 
tleman." I  mention  this  as  illustrating  what  I  said, 
that  a  oosteroionger  may  do  very  well  indeed  in  his 
business  if  he  is  only  prudent  and  temperate. 
^  But  for  the  most  part  their  habits  are  the  very  oppo- 
site of  this,  and  are  so  from  the  nature  of  their  business, 
which  consists  in  hanging  about  public-houses  and 
markets,  wandering  over  the  town,  and  walkinff  for 
miles  through  the  streets.  Men,  women,  an4  children 
are  all  en^ged  in  the  business,  and  acquire  such  wild 
and  Arabian  habits  from  their  occupation,  that  it  is  al- 
most impossible  to  get  a  ny  hold  upon  them  at  all.  They 
are,  for  the  most  part,  I'ecklessly  improvident,  spending 
offcen  all  their  earnings  at  one  sitting  in  the  gin  palace,  then 
wiling  off  everything  and  lying  on  the  floor.  Then  they 
will  borrow  a  few  shiuings  at  extravagant  interest,  and  be- 
^in  again.  Their  homes,  too,  are  most  wretched,  generally 
m  low  courts  and  alle3r8,  because  here  there  is  standing 
room  for  their  barrows,  and  consisting  of  one  room  in 
which  they  live,  work,  sleep,  and  manufacture  their 
goods;  that  is,  steam  their  oranges,  boil  their  winks, 
iry  their  fish,  smoke  their  sprats,  polish  their  apples,  and 
make  their  toys.  Men,  women,  and  children,  all  hud- 
dled together  in  one  room ;  the  state  of  morality  can  be 
oonoeived  but  not  described. 

Such  being  the  trade  and  habits  of  a  costermonger, 
the  question  arises  how  does  a  man  become  a  cos- 
termonger ?  It  surely  is  not  a  profession  to  be  coveted 
or  to  be  taken  up  from  choice.  Well,  a  man  be- 
comes a  costermonger  {h)m  necessity  and  from  descent. 
Borne  of  them  are  artisans  and  mechanics,  whose  trades 
from  some  cause  or  ether  have  failed,  or  who  have  been 
out  of  employ  for  some  time,  and  who  have  taken  to  this 
&>  a  means  of  living.  And  this  opens  out  the  great  social 
question  which  is  forcing  itself  upon  the  minds  of 
thoughtful  people  at  this  time,  as  to  the  condition  of  the 
regular  industrial  employments,  and  whether  or  not  they 
^re  so  overstocked  with  workers  that  artizans  and 
labourers  are  forced  to  take  to  the  street  in  order  to  ob- 
^iu  a  livelihood.  If  they  are,  it  appears  to  me  to  be  a 
most  unhealthy  state  of  things,  and  one  which  cannot  be 
contemplated  without  great  anxiety,  for  it  is  evident 
that  this  kind  of  business  must  necessarily  be  very  de- 
moralising, engendering  wild  and  unsettled  habits,  and 
'''^S^g  those  employed  in  it  into  constant  collision  with 


the  police—^  business  which,  if  it  increases  to  any  very 
great  extent,  must  become  an  intolerable  nuisance  to  the 
town.     I  know  it  is  aigued  that  the  trades  followed  by 
hawkers  are  usually  such  as  do  not  seriously  interfere 
with  the  regular  trader,  and  that  it  should  be  the  duty 
of  a  wise  and  Christian   government  rather  to  encou- 
rage the  industry  of  the  hawker,  than  to  discourage  it  by 
hounding  on  police  officials,  to  drive  the  hawkers  about, 
and  render  the  attainment  of  an  honest  livelihood  as  diffi- 
cult as  possible.     But,  I  put  it  to  any  one,  whether  the 
town  wou/d  be  bearable  if  this  trade  were  not  kept  in 
check  by  the  police  ?    What  would  be  ihe  condition  €i 
the  streets  if  these  fellows  were  permitted  to  obstruct  the 
thoroughfares  with  tlieir  ban-ows,  and  to  thrust  oi^nges 
and  steel  pens  into  your  face  just  as  they  pleased,  without 
any  restraint?    We  all  know  how  soon  these  things  get 
abused.    There  is  the  Shoeblack  Brigade,  a  most  useful 
institution,  and  one  which  ought  to  be  encouraged,  but 
what  has  been  the  consequence  of  the  introduction  of  the 
Shoeblack  Brigade  ?  Why,  that  in  many  parts  of  London 
you  can  hardly  pass  for  fellows  soliciting  to  black  your 
boots,  and,  though  you  protest,  and  point  to  your  boot 
shining  with  all  the  combined  polish  ot  Dav  and  Warren, 
nothing  will  abash  them.    And  so  it  would  be  with  the 
sale  of  oranges  and  oth^r  articles,  if  the  vendors  did  not 
feel  that  the  eye  of  the  police  was  upon  them.    I  believe 
the  rule  is  that  a  certain  number  of  them  are  allowed  to 
have  stalls,  if  they  do  not  inconvenience  the  inhabitants 
before  whose  doors  they  sit,  and  that  others  are  not  in- 
terfered with  if  they  keep  moving,  and  do  not  obstruct 
the  thoroughfare.    Whether  or  not  it  would  be  advisable 
to  grant  licenses  to  the  more  respectable,  is  a  question  for 
Sir  Richard  Mayne  to  decide  ;  but  I  am  quite  sure  that 
no  one,  whether  he  be  political  economist  or  philanthro- 
pist, would  endure  the  state  of  the  town  if  these  people 
felt  that  they  were  not  under  the  surreillance  of  the 
police.    This   is   the   first    class   from   which  coster- 
mongria  recruits  its  ranks — artizans  and  labourers  out 
of  employ.     Others   are   of  that  class  who,    fancy- 
ing that  the  streets  of  London  are  paved  with  gold,  have 
come  up  from  the  country  fondly  imagining  that  in  a 
short  time  they  woul4  make  their  fortunes,  and  either 
become  Lord  Mayor  or  member  for  the  county,  and  who, 
when  they  found  that  there  was  a  good  deal  of  dirt  min- 
gled with  the  gold,  have  been  thrown  friendless  upon  the 
town,  but  having  some  knowledge  from  their  country 
education  that  there  is  a  difference  between  a  carrot  and 
a  cabbage,  turn  their  experience  to  account,  and  give 
their  neighbours  the  benefit  of  it  by  hawking  fruit 
and  vegetables  at   their  doors.     Of  this   dass   was 
my  little  cheeiful   friend,  who  bore  his  widowhood 
with  so  much  composure,  and  who  reidlv  had  been  a 
very  respectable  market  gardener  in  Bed&rdshire,  and 
who,  from  circumstances,  had  become  what  he  was,  and 
turned  his  experience  to  so  good  an  account.  But  others, 
and  those  in  large  numbers,  are  bom  to  the  business — iU' 
herit  it  as  it  were  from  their  parents,  and  are  introduced 
to  it  fh>m  their  very  childho(Kl.    Itis^xtraordinarv  how 
this  kind  of  business  is  carried  on  by  families.    In  my 
letter  to  Lord  John  Russell  I  mention  one  old  lady  of 
my  acquaintance,  a  daughter  of  Cydops,  who  herself 
had  a  stall,  or,  as  it  is  called,  sat  in  Wniteoross-street. 
She  has  had  fourteen  children,  all  of  whom  were  in  early 
life  brought  up  to  the  streets.    Some  of  them  died ; 
the  rest  have  lai^e  families  all  engaged  in  the  trade ; 
one  daughter  had  fourteen  children ;  one  grand-daughter 
has  alr^y  had  nine  children,  though  only  thirty- 
one  years  of  age.      The  three  generations  have  all 
got  their  living  in  the  streets.    The  old  block  herself 
has  lately  been  removed  to  the  workhouse,  but  it  will  be 
seen  by  the  above  statements  that  there  are  plenty  of 
chips  to  supply  her  ]^ce.    Of  another  family  the  grand- 
father was  nung  at  Horsemonger-lane  Gaol,  the  son  was 
a  professed  body-snatcher,  lived  with  his  step-sister, 
and  had  five  children,  all  with  families,  and  all  cos- 
termongers.      Another  man  had  seven  children;  all 
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have  got   families,    without  being    married,    and  all 
costermongers. 

These  are  a  few  specimens  illustrating  the  habits  of 
street  hawkers. 

Let  us  now  pass  on  to  their  education.  This,  of 
course,  is  at  the  lowest  standard.  Many  of  those  with 
whom  I  have  come  in  contact  could  not  read,  and 
Home  even  did  not  know  who  Jesus  Christ  is,  nor  could 
rapeat  the  Lord's  Prayer.  They  ai-e  for  the  most  part 
grossly  ignorant,  and  as  for  a  church,  of  course  tliat  is 
the  last  kind  of  place  they  feel  disposed  to  enter.  Their 
ignorance  arises  from  the  nature  of  their  business,  and 
from  the  neglect  to  which  they  have  been  left.  It  does 
not  require  much  book-learning  to  qualify  for  the  office 
of  calling  out  "  fish  "  in  the  streets;  and  then  Sundav, 
the  only  day  on  which  it  might  be  hoped  that  they  would 
get  some  instruction,  is  their  chief  day  of  traffic,  and 
it  cannot  be  denied  that  they  have  been  sadly  neglected, 
and  moral  and  religious  tiiiths  have  not  been  brought 
liouie  to  them  as  they  should  liave  been  in  a  christian 
country.  {But  now  comes  the  question,  is  this  ignorance 
to  continue?  Is  one  generation  after  another  of  this 
very  large  and  increasing  class  to  grow  up  acquiring 
worse  habits  than  their  parents,  recruiting  the  ranks  of 
crime,  and  becoming  a  pest  to  the  town  ?  Most  assuredly 
not,  for  it  is  not  only  that  there  are  so  many  hundred 
souls  left  in  darkness  in  the  midst  of  a  Christian  metro- 
polis ;  this  is  a  grave  consideration  —  but  these  are 
the  people  who  are  the  grist  of  our  treadmills,  and 
supply  our  workhouses  with  inmates;  and,  what  is  even 
worse,  these  are  the  people  who,  in  times  of  disturbance, 
would  be  the  first  to  band  themselves  against  the  autho- 
rities, 

I  believe  that  while  such  a  mass  of  ignorance  and 
depravity  remains  at  our  very  doors,  we  are  standing 
upon  a  mine  which  it  requires  only  the  igniting  of  a 
match  to  explode.  Doubtless  there  must  be  costermon- 
gers, and  doubtless  a  very  useful  class  of  people  they  are 
in  their  way,  but  I  see  no  reason  why  they  should  neces- 
sarily be  heathen,  and  addicted  to  all  kinds  of  heathen 
profligacy.  I  do  not  see  why  it  is  necessary,  in  order 
to  circulate  greens  and  fish  through  the  arteries  of 
London,  that  a  whole  class  should  exist  who  are  for  the 
most  part  in  various  degrees  of  proficiency — thieves  and 
smashers,  and  characters  of  the  worst  description — and 
1  do  think  that  some  steps  should  be  taken  in  their  be- 
lialf,  that  some  measures  should  be  adopted  in  order  to 
tame  them.  That  at  all  events  opportunities  should  be 
afforded  them  of  becoming  to  a  certain  extent  civilized, 
to  feel  that  they  are  accountable  beings,  with  souls  to  be 
saved  or  to  be  damned. 

And  I  have  hopes  even  for  my  costermongers.  I  speak 
of  my  costermongers,  because  I  do  not  know  what  others 
are  about ;  but  I  can  speak  for  my  own,  and  I  believe 
that  there  is  a  desire  growing  up  among  them  for  im- 
provement— an  earnest  of  better  things  to  come.  In 
the  first  place,  there  seems  to  be  a  greater  anxiety  about 
the  education  of  their  children.  I  will  not  insist  upon 
the  case  of  the  father  whose  boy  had  been  detected  in 
stealing,  and  who  brought  him  to  the  schoolmaster 
to  be  punished,  but  who  afterwards  told  me  that  he  had 
given  nim  a  better  lesson  than  the  schoolmaster,  for  he 
had  taken  him  to  see  Alarley  hung  that  morning — but 
there  really  does  seem  a  desire  on  the  part  of  these  people 
that  their  children  should  attend  the  schools.  As  probably 
the  greater  part  of  my  audience  are  aware  I  have  lately 
opened  large  schools,  especially  for  this  class,  but  for 
the  last  year  and  more  we  have  gathered  some  of  the 
children  in  a  vacant  room  in  the  old  schools,  and  the 
attendance  has  been  most  satisfactory ;  out  of  80  boys 
attending  this  school,  50  were  in  a  position  to  claim  the 
government  capitation  money,  on  the  ground  of  having 
attended  176  days  and  upwards,  and  I  feel  little  doubt 
that  when  we  begin  operations  on  a  kige  scale  in  the 
new  schools,  they  will  be  equally  well  attended.  And 
■0  with  the  adtutfl;  for  the  last  two  years  we  have 


opened  a  room  three  times  a  week  for  religious  instnio- 
tion,  and  these  meetings  are  attended  by  at  least  150 
women  and  80  men,  and  I  have  no  doubt  that  when  these 
meetings  are  transferred,  as  we  intend  to  transfer  them 
to  the  new  schools,  the  attendance  will  be  very  much 
larger ;  indeed,  our  attendance  has  for  some  time  far  oat- 
grown  our  original  room.  In  order  to  add  a  little  attrac- 
tion to  these  meetings,  and  to  foster  a  social  and  kindly 
feeling  among  the  people,  we  have  an  occasional  tea- 
party  for  the  women,  and  supper  party  for  the  men. 
Upon  the  late  occasion  of  the  opening  of  the  new  schools 
by  his  Boyal  Highness  Prince  Albert,  upwards  of  liK) 
women,  regular  attendants,  sat  down  to  tea  and  buns, 
and  90  men  partook  of  bread  and  cheese  with  a  aauf^ 
of  a  pretty  strong  onion  and  a  screw  of  tobacco  at  put- 
ing,  to  comfort  their  hearts  before  they  went  to  bed, 
while  the  doon  of  the  school  were  tlirown  open  to  the 
other  denizens  of  our  alley  who  were  invited  to  witness 
Uie  proceedings  upon  the  French  principle— ^Kwr  eneou- 
tagtr  lea  autrea. 

I  have  thus,  at  the  risk  of  weaiying  roy  audience, 
spoken  of  wliat  we  are  doing  in  my  own  district,  because 
1  have  tliought  thai  what  has  been  done  in  one  place 
may  be  accomplislied  in  another,  and  in  hopes  that  it 
may  be  some  guide  to  othera  in  the  same  kind  of  forlorn 
districts. 

Suffer  me,  in  conclusion,  to  dwell  for  one  moment 
upon  what  1  think  ought  and  might  be  done  to  improve 
the  educational  condition  of  this  class  of  people. 

In  the  firat  place,  we  must  have  schools  specially  for 
them.      The  habits  of  the  children  are  ))eculiar  from 
the  nature  of  their  occupation,  from  the  houses  they 
live  in,  and  from  being  constantly  required  to  assist  their 
parents,  they  are  necessarily  dirty  and  unfit  to  mingle 
with  other  children.     Then  they  have  to  go  early  in 
the  morning  to  the  market,  and  are  not  in  a  condition 
to  come  to  school  at  nine  o'clock.     Then  again  they 
are  kept  at  home  in  the  afternoon  to  prepare  for  the 
evening's  sale.    Thus  they  are  unfitted  for  attendance 
and  find  it  impossible  to  conform  to  the  discipline  of  a 
school  organised  in  the  ordinar}'  way.    Then  again  the 
earnings  of  the  parents  are  so  precarious  that  they  find 
it  impossible  to  keep  up  their  payments  regularly,  and 
thus  they  introduce  bad  habits  into  a  school.     No,  yon 
must  have  special  schools  for  these  children  at  the  low- 
est rate  of  payment,  opened  at  houra  which  will  suit 
their  convenience,  and  conducted  by  peo^  whom  they 
know,  and  in  whom  they  have  confidence.  With  regard  to 
the  indifference  of  the  parents  to  their  children's  educa- 
tion, it  may  be  got  over  by  constantly  visiting  them  and 
following  them  up,  letting  the  parents  and  children  see 
that  there  is  some  supervision  maintained  over  them, 
and  that  they  are  cared  for,  not  in  fact  allowing  them 
to  be  indifferent.     In  order  to  accomplish  this  there 
should  be  a  visitor  attached  to  the  school,  whose  sole 
business  should  consist  in  beating  up  the  children,  and 
if  we  may  use  the  Scripture  term,  compelling  them  to 
come  in.    We  must  also  bribe  them  to  come  in.    One  of 
the  reasons  for  not  sending  them  to  the  school  is  that 
they  assist  the  family  pot  by  their  scanty  earnings. 
Now,  we  might  meet  this  by  offering  rewards  of  money 
in  the  nature  of  exhibitions  to  tlie  most  regular  and 
deserving,  and  making  it  worth  the  parent's  while  to 
keep  the  child  at  school.    In  my  oostermonger's  school 
I  give  pinafores,  with  a  red  band  for  the  waist,  to  the 
most  regular.    This  is  cheap,  and  has  been  found  to  an- 
swer very  well.    It  has  a  salutary  effect  not  only  upon 
those  selected,  but  also  upon  the  other  children,  who 
are  anxious  to  attain  the  dignity  of  an  elegant  extract. 

But  it  may  be  asked  does  not* the  ragged-school  fulfil 
these  requirements  ?  I  ans\('er  no.  In  the  first  place,  the 
name  of  ragged  is  distasteful  to  the  poor  people,  especially 
to  those  who  have  some  spark  of  res^tability  still 
flickering  in  their  natures.  Then  again,  the  ngged 
schools,  for  the  most  part,  are  not  conducted  by  people 
whom  they  know,  and  to  whom  tbey  are  aocustomed 


JOURNAL  OF  THE  8001BTY  OP  ARTS,  April  3,  1867. 


301 


to  look  up.  The  teachers,  too,  and  managers,  are  con- 
stantly changing  —  altogether  there  is  a  Iboseness 
about  them  which  fails  to  inspire  confidence — doubt- 
less, the  rngged^schools  have  done  a  great  deal  of  good, 
they  have  acted  as  useful  pioneers  in  preparing  the 
•way  for  a  better  system,  and  gradually  fitting  the  lowest 
classes  to  mingle  on  a  level  of  equality  with  those 
immediately  above  them  in  their  own  station ;  but,  I 
am  sure  that  some  more  powerful  and  permanent  agency 
is  neceasary,  in  order  really  to  get  hold  of  this  kind  of 
population,  and  when  the  object  is  to  teach  them  the 
duties  of  life,  as  they  ought  to  be  taught. 

Th«i,    again,    it   is   all   very  w3l   to   talk  about 
these  people  going  to  church,  but  the  fact  is,  they  are 
neither  bodily  nor  mentally  fit  to  go  to  chufch.    A  man 
who  lives  in  a  crowded  room  fiiU  of  children  and  dogs 
and  pigeons,  perhaps  engaged  all  the  week  in  a  dirty 
trade,  even  if  he  were  to  take  a  warm  bath  every  Satur- 
dapr  night,  still  his  very  Sunday  best,  if  he  has  such  a 
raiment,  must  get  impregnated  with  the  atmosphere  he 
lives  in,  and  he  knows  and  feels  that  he  is  not  fit  to 
mingle  with  respectable  people ;  so,  even  if  he  would 
wish  to  come,  he  is  painfully  conscious  that  church  is  no 
nlace  for  him,  and  that  the  more  respectable  shun  him. 
I  speak  from  experience,  fw  during  the  last  two  or  three 
years  a  much  greater  number  of  these  people  have  at- 
tended my  church  of  an  evening,  and  certainly  the 
attendance  of  pew  holdei-s  and  more  respectable  people 
hasdocreaeed.    It  docs  not  matter  in  my  case,  because 
tho  whole  of  my  parish  is  composed  of  this  class,  and 
there  are  very  few  respectable  people  in  it,  so  that  I  am 
glad  to  welcome  my  parishioners,  though  at  a  loss  of 
my  pew  rent,  but  it  is  very  different  in  parishes  were  there 
18  a  mixture  of  clean  and  unclean.    I  very  much  suspect 
tliat  if  tho  cost^^rmongers  of  London  as  a  body  were  to 
take  it  into  their  heads  to  go  to  church,  the  tables  would 
soon  be  turned,  and  we  should  see  them  making  a  house 
to  house  visitation  in  Hanover-square  and  Belgravia,  with 
tracts  in  addition  to  their  lucifer  matches,  and  oranges  in 
tlieirhands,  inviting  ladies  and  gentlemen  to  go  to  diiirch. 
Then,  again,  a  man  with  the  scanty  education  and  loose 
liabits  of  a  costermonger,  is  unable  to  sit  through  so 
long  a  service,  being  utterly  ignorant  of  what  is  going 
on,  and  mentally  incapable  of  following  the  thread  of  a 
discourse.     We  must  liave  rooms  for  these  people  where 
they  can  bo  assembled  for  short  prayers  ahd  familiar 
discourses,  and  among  men  with  whom  they  are  not 
ashamed  to  associate.    I  am  quite  sure  a  vast  amount  of 
f^ood  might  be  done  in  this  way.   Having  experienced  it 
in  the  week  days,  1  am  convinced  it  would  answer  if  it 
could  be  adopted  on  the  Sunday.    At  the  same  time  I 
fuel  that  it  will  be  almost  impossible  to  work  much  im- 
provement in  their  habits  while  their  dwellings  i^emain 
what  they  are.  The  houses  of  these  people  in  my  district 
Are  of  the  most  wretched  description — houses  they  are 
not— mere  kennels — and  such  as  should  long  ago  have 
heen  condemed  by  the  District  Surveyor,  but  which  some- 
how or  other  are  suffered  to  escape  through  the  tender 
mercies  of  the  Paving  Board,  with  a  little  occasional 
external  whitewashing  at  cholera  time.  This,  I  know,  is 
a  most  difficult  question,  for  these  people  are  compelled 
by  the  nature  of  their  business  to  live  in  courts,  where 
there  are  open  spaces  and  sheds  to  stow  an-ay  their  barrows 
and  to  stable  their  donkevs.    The  best  method  appears 
to  be  that  lately  adopted'  b^  the  Societv  of  which  the 
noble  lord  in  the  chair  is  president,  namely,  buying  up  a 
whole  court  or  street,  and  building  suitable  lodgings  for 
these  people,  at  the  same  time  having  regard  in  the  im- 
provements to  the  trade  and  habits  of  the  natives. 

Then,  with  regard  to  the  gin  palace.  Many  of  these 
P^ple  I  know  resort  to  these  places  because  they  are 
^nn,  and  beautifblly  illuminated  and  decorated.  Here 
^y  seek  a  refuge  from  the  wretohedness  of  home,  and 
^ben  they  enter  they  see  a  nice  comfortable-looking 
landlord  and  a  smiling  well-dressed  landlady,  fronted  by 
&  row  of  most  inviting  clean  glaaaes,  and  bad^ed  by  two 


enormous  vats,  labelled  "Old  Tom  and  Mountain 
Dew."  On  the  opposite  side  of  the  street  is  a  most 
miserable  looking  dark,  dingy  house,  called  a  coffee- 
shop.  I  am  daily  struck  by  tlie  painful  contrast  which 
exists  between  Fl3mn's  coffee-house  and  the  brilliant 
Comer  Pin  in  my  own  district.  Now,  why  should  we  not 
make  our  coffee-sliops  more  attractive,  more  like  the  Paris 
cafdSs.  In  that  dty  all  classes  of  people  go  to  the  caf^s  and 
take  their  coffee  and  pipe,  together  with  their  petitt  verre$, 
and  are  content ;  and  I  reafiy  believe  that  if  we  made 
our  coffee-shops  more  attractive,  better  lighted,  and 
more  highly  decorated,  and  at  the  same  time  introduced 
into  them  more  games,  and  healthy  publications,  dsc,  not 
omitting  a  cheerful  landlord  and  an  agreeable  lanillady, 
which  are  very  essential  elements, -and  not  often  found 
in  a  coffee-shop,  the  keepera  of  these  establishments 
generally  wearing  the  miserable  and  cheek-sunken  aspect 
of  teetotalere,  I  believe  that  even  the  lowest  class  might 
be  attracted  to  them,  and  might  be  drawn  away  from 
Old  Tom  and  Mountain  Dew,  to  regale  themselves  with 
the  decoction  fresh  with  *'  the  spicy  gale  which  blows 
from  Araby  the  blest."  I  do  not  advocate  teetotalism, 
because  I  am  sure  all  will  have,  whether  they  require  it 
or  not,  some  stimulant.  G^tlemen  w^hosit  at  home  at 
ease  drink  their  sherry  and  port  with  the  greatest  com- 
posure and  satisfaction,  but  when  they  come  to  talk  of 
a  poor  costcrroon^r  or  cabman,  who  is  exposed  night  and 
day  to  the  most  inclementweather,  and  engaged  perhaps 
in  a  noxious  trade,  taking  his  glass  of  gin,  they  look 
horrified,  talk  about  blue  ruin  and  the  misery  brought 
upon  tho  working  classes  by  drink.  I  do  not  advocate 
teetotalism,  nor  would  1  deny  the  costermonger  his 
powte  eaji,  but  I  think  that  we  might  make  the  stimu- 
lant less  prominent,  and  not  as  it  were  almost  force  it 
upon  the  poor  man.  1  do  not  enter  into  tho  financial 
|iart  of  such  an  establishment.  At  first  I  liave  no  doubt 
It  would  be  a  failure;  but  if  funds  were  found  to  start  it 
and  keen  it  going  for  a  time,  ib  might  eventually  pay  ; 
but  at  all  events  it  might  be  tho  instrument  of  much 
good,  and  would  repay  the  loss  to  the  philanthropist  in 
that  way,  if  not  in  a  commercial  point  of  view. 

However,  1  am  perhaps  now  getting  a  little  visionar}% 
so  it  is  time  to  stop ;  and  I  shall  conclude  by  thanking 
you  for  your  kind  attention  this  evening,  at  tho  same 
time  expressing  my  most  sincere  regret  that  the  circum- 
stances in  which  1  have  been  placed  have  not  allowed 
me  leisure  to  work  up  ray  matter  more  efiectually,  and 
to  make  the  paper  more  interesting. 


DISCUSSION. 

Mr.  Krklino,  (of  the  firm  of  Keeling  and  Hunt,)  had 
to  thank  Mr.  Mayhew  for  his  introduction  to  the  coster- 
mongers,  from  the  circumstance  of  his  havinp^  furnished 
him  with  some  statistical  information  for  his  work  on 
*' London  labour  and  the  London  Poor,"  in  reference 
to  tho  particular  trade  in  which  he  (Mr.  Keeling)  was 
engaged.  This  had  induced  him  to  take  an  interest  in 
that  class  of  iiersons,  and  he  found  that  by  kindness  and 
sympathy  their  rugged  nature  was  soon  softened.  He 
had  encouraged  a  few  to  attend  his  sale-room,  and  had 
afforded  them  tho  assistance  and  protection  ordinarily 
extended  to  more  wealthy  purchasers,  and  was  glad  to 
say  his  confidence  had  not  been  min)laced.  He  found 
they  appreciated  the  good  their  children  were  deriving 
from  the  education  given  at  the  Ragged-achools,  but  the 
greatest  difficulty  they  had  to  contend  with  was  the 
placing  them  in  life  after  attaining  a  certain  age.  They 
would  gladly  apprentice  them,  but  they  had  not  the 
means,  and  he  ^Mr.  Keeling)  thought  tliat  since  labour 
was  so  constantly  sought  for  by  our  colonies,  if  a  number 
of  boys  and  girls  belonging  to  this  class  could  be  trained 
to  mechanical,  agriculturu,  and  domestic  punuits,  they 
might,  by  government  assistance,  emigrate,  and  be  re* 
moved  from  that  contamination  at  home  which  neu- 
tralized the  mcMral  influeaoe  exercised  at  aohools,  con* 
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fined  as  many  of  these  families  were,  to  one  room  for 
subsistence  and  existence.  Tlie  greatest  grievance  the 
costermongers  reported  to  him  was,  the  interference  of 
the  police  whilst  pursuing  their  precarious  calling.  He 
(Mr.  Keeling)  had  been  in  communication  with  the 
authorities  on  the  subject,  but  the  different  police  acts 
were  imperative,  alleging  thatobstructions  caused  crowds, 
and  gave  faxsilities  for  pocket-picking.  London  was  not 
like  many  places  on  the  Continent,  where  in  open  spaces 
allotted  to  petty  dealers  in  fruit,  flowers,  and  vegetables, 
they  could  pursue  their  trade  without  injury  to  the  pub- 
lic, but  in  this  metropolis  every  inch  of  ground  was 
wanted,  and  he  confessed  he  could  not  see  how  the  dif- 
ficulty was  to  be  obviated,  although  it  was  one  that  con- 
stantly brought  them- into  collision  with  the  police,  and 
the  punishment  necessarily  resulting  only  served  fur- 
ther to  de£^e  them.  The  profit  arising  from  the  sale 
of  their  articles  was  greater  than  was  f^enerally  imaged, 
but  he  feared  much  was  squandered  m  vice  and  dissipa- 
tion, and  it  was  only  by  education— by  attention  to  the 
improvement  of  their  dwellings,  so  ably  advocated  on 
all  occasions  by  the  Noble  Lord  in  the  chair,  and  Mr. 
Bogers,  that  the  position  of  this  class  could  be  amelio- 
rated. Indeed,  it  would  be  eventually  found  that,  under 
an  apparently  rude  exterior,  the  costermongerhada  mind 
capable  of  appreciating  the  advantages  Stowed  upon 
him. 

Mr.  Fbakcxs  Benwoch  expressed  the  deep  interest  with 
which  he  had  listened  to  this  paper.  The  question 
was  itself  a  great  social  problem,  requiring  much  care 
for  its  solution.  The  known  kindness  and  consideration 
which  the  firm  to  which  the  last  speaker  bdonged  had 
shown  to  this  class  of  people,  deserved  the  thanks  of  the 
community.  It  was  cniefly  through  the  encouragement 
given  by  that  firm,  as  he  understood,  that  those  cost<^r- 
mon^rs,  who  had  been  accustomed  to  vend  the  native 
pippin,  had  been  enabled  to  take  up  the  more  profitable 
trade  of  selling  pine-apples  and  other  articles  of  luxury. 
But  he  (Mr.  Bennoch)  would  more  particularly  refer  to 
a  branch  of  the  subject  to  which  ne  had  given  some 
personal  attention,  in  connection  with  the  public  im- 
provements in  London,  which  afiected,  to  a  very  large 
extent,  the  dwellings  of  the  poorer  classes.  When  he 
heard  of  any  great  public  improvement  being  contem- 
plated— when  he  heard  of  hundreds  of  houses  being 
levelled  for  the  purpose  of  increasing  the  convenience 
of  the  public  traflic — ^he  could  not  hi  i^orant  of  the 
fact  that  the  destrucUon  of  many  habitations  of  the  poor 
was  involved,  without  any  provision  being  made  for  re- 
placing them.  This  was  a  (question  which  excited  the 
deei)e8t  sympathv  in  his  mind,  and  was  one  which 
loudly  demanded  the  serious  attention  of  the  legisla- 
ture. When  public  improvements  were  carried  through 
particular  localities,  some  provision  should  be  made  for 
the  reception  of  those  people  who  were  turned  out  of 
their  houses,  so  as  to  enable  them  to  live  near  their  work. 
Instead  of  that  being  the  case,  they  were  driven  to 
dwell  miles  away  from  the  locality  in  which  they  la- 
boured, and  they  frequently  had  to  walk  tlu^e  or  four 
miles  to  their  work.  A  few  days  ago,  passing  through 
the  neighbourhood  of  Smithfield,  in  company  with 
Lord  Jdm  Russell,  he  came  upon  the  area  of  ground 
known  as  the  Fleet-ditch,  where  some  thousands  of 
houses  had  been  destroyed,  and  the  ground  was  lying 
a  perfect  waste.  What  had  become  of  the  population 
of  that  district?  They  had  been  dispersed,  but  not 
destroyed.  The  inhabitants  of  the  crowded  streets  and 
alleys,  formerly  existing  in  that  district,  must  live  some- 
where. Some  of  them  probably  had  removed  to  the 
neighbourhood  of  Mr.  Ilogers,  and  added  to  the  already 
over-crowded  state  of  that  locality.  He  (Mr.  Bennoch) 
was  of  opinion,  that  to  promote  mental  enlightenment 
amidst  such  a  condition  of  things  as  existed  amongst 
the  class  under  consideration,  was  almost  adding  insult 
to  injury,  because  it  would  tend  to  produce  a  refinement 
of  feding  which  would  more  and  more  fill  them  with 


disgust  at  a  system  which  compelled  them  to  be  so 
crowded  together — and  whilst  it  would  give  them  keen 
susceptibilities  of  all  that  was  good  in  their  nature  it 
did  not  supply  a  provision  for  its  development.  He 
threw  out  these  remarks  in  the  presence  of  the  noble 
lord  in  the  chair,  because  his  voice  was  all  potent  on 
the  subject,  inasmuch  as  perhaps  no  man  in  this  country 
had  devoted  so  much  time  and  labour  to  the  study  of 
the  condition  of  the  poor  of  this  metropolis.  There  was 
a^  great  social  problem  to  be  solved — how  could  they 
provide  habitations  for  the  labouring  poor.  The  centre 
of  the  City  was  considered  one  of  the  most  healthy  spots 
in  London.  Immediately  beyond  that  was  a  circle  con- 
taining a  festering  population,  spreading  disease,  and 
beyond  that  again  was  another  circle,  where  they  had 
cleanliness  and  health.  These  circles  were  being  widened 
day  by  day  by  the  improvements  going  on  in  the  o^tre. 
It  was  hopeless  to  attempt  to  create  a  healthy  condition 
of  morality  ji^hilst  they  left  the  social  tkud  physical  con- 
dition of  the  people  so  deg^raded  and  so  ill-provided  for. 

Mr.  Geoboe  Wallis  (of  the  Government  School  of 
Art,  Birmingham,)  said  that  there  were  two  points  upon 
whichhedesired  to makeja  few  remarks ;  upon  one  he  would 
hope  forinformation,  whilstonthe  other  he  might  pooribly 
make  a  useful  suggestion.   It  must  be  a  matter  of  satis&c- 
tion  to  all  inter^ted  in  the  great  question  of  education, 
that  the  parents  of  the  class,  the  peculiarities  of  whose 
social  position  Mr.  Rogers  had  been  describing,  were  so 
deeply  interested  in  the  education  of  their  children.  Unfor- 
tunately, there  was  this  difficulty  to  contend  with,  that 
after  the  extent  of  school  training  which  parents  of  this 
class  were  able  to  afford  their  children,  they  could  not 
alway  secure  such  employment  for  them  as  would  prevent 
them  from  falling  back  into  the  original  position  of  the 
parents  themselves.      The  second    point   to  which  ho 
wished  to  allude,  was  that  of  providing  some  really  effec- 
tual means  of  counteracting  the  attraction  of  the  gin- 
palace  and  beer-shops,  by  an  improvement  in  the  cha- 
racter of  the  coffee-shops,  as  mentioned  in  the  paper. 
The  allusion  Mr.  Rogers  had  made  to  this  point,  brought 
to  his  (Mr.  Wallis's)  mind  an  experiment  which  an 
eminent  glass  manufacturer  at  Birminghan,  (Mr.  FoUett 
Osier,)  had  some  time  ago  described  to  him.    No  doubt 
every  person  present  was  aware  that  the  process  of  glass 
manufacture  was  a  very  warm  one,  and  consequently  the 
workmen  itsually  consumed  a  great  quantity  of  beer. 
Now  Mr.  Osier  had  been  constantly  annoyed  at  that, 
and  resolved   to   try  the  experiment  of  a  substitute 
for   this  incessant    *<  boering,"  so  he   adopted  a  plan 
by  which,  he  supplied  a  really  good  cup  of  coffee  to 
his     workmen    at  a  cheap   rate.    When    this    ^lan 
was  so  far  matured  as  to  be  brought  into  operation, 
there  was,  as  a  matter  of  course,  some  opposition  on  the 
part  of  the  confirmed  beer-drinkers,  but  as  the  experi- 
ment progressed  the  workmen  found  that  the  coffee  they 
got  at  the  works  was  so  superior  to  that  which  they  pot 
m  their  own  houses,  that  they  perferred  breakfasting 
there,  and  ultimately  the  coffee  took  the  place  of  the 
beer  as  the  working  Mverage.    Now,  it  appeared  to  him, 
that  if  this  change  could  be  effected  without  compulsion 
amongst  workmen  engaged  in  a  manufacture  proverbial 
for  consumption  of  beer,  the  value  of   Mr.   Rogers's 
suggestion  for  the  improvement  of  coffee-shops  could 
not  be  over-rated.      The  coffee  ordinarily  supplied  in 
these  places  was  of  the  worst  description,  and  could 
any  one  wonder  that  the  costermongers  went  to  the 
gin  palace  and  beer  shop.    It  was  to  hoped,  therefore, 
that  some  attempt  would  be   made  to  provide  them 
with  their  beverage  in  a  wholesome  and  palatable  form, 
with  such  other  attractions  to  the  coffee-shop  as  would 
give  it  a  chance  of  competing  with  the  gin  palace. 

Mr.  Hilton  had  been  brought  into  contact  with 
families  of  the  class  under  consideration  In  crowded 
neighbouiiioods.  He  considered  it  most  important  to 
encourage  habits  of  thrift  among  men.*  He  thought 
much  good,  might  be  done  by  estftblishing  savings  baucs. 
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headed  by  the  names  of   men   weU  known-not   as  [believed  the  remarks  which  were  diluted  toj^^^^^ 

^     -      -  .....  —     ,        jj^j^gg  ^QP^  equally  applicable  to  other  portions  of  the 

labouring  community,  who  had  been  driven  to  the 
lowest  pitch  of  wretchedness.    It  was  the  misfortnne  of 
our  present  social  condition,  that  while  the   higher 
classes  in  this  coimtry  were  in  a  better  condition  ttoi 
in  any  other,  the  lower  classes  were  more  degraded.  But 
after  all  what  was  the  practical  purpose  to  be  pined  by 
this  paper?    They  were  not  to  go  away,  having  been 
merely  amused  by  a  humourous  recital  of  the  abject  con- 
dition of  a  class  of  their  feUow- creatures,  but  they  were 
to  ask  what  could  they  each  do  amend  this  state  ot 
things?  and  he  felt  that  every  suggestion  thrown  out— 
whether  for  improved  coflfee-houses  or  improved  homes, 
had  great  value.     The  question  of  questions  was-the 
improvement  of  the  homes,  and  while  on  this  subject  be 
wished  to  call  their  attention  to  the  imw)i;tant  point  of 
the  kw  of  parochial  ratinar.    He  believed  it  was  impos- 
sible to  have  suiteble  dwellings  for  the  poor  in  the  neigh- 
bourhoods where  they  worked  so  long  as  they  m«nto|ned 
She  present  law  of  parochial  rating.    The  noble  chair- 
man  had  brought  these  social  questions,  year  after  yew, 
before  both  Houses  of  Parliament ;  and  though  he  hi^ 
gained  many  batUes  in  the  cause,  still  he  had  beenoften  de- 
Feated.    They  must  support  the  noble  lord  who  was  in 
the  van  of  this  movement,  in  order  to  bnng  about  an 
amelioration  of  this  horrible  condition  of  things. 

Mr.  Henby  Cole,  C.B..  said  there  was  one  point 
worthy  of  mention,  with  respect  to  Mr.  Rogjers'sschwls 
for  the  costermongering  class,  which  was,  that  in  con- 
nection with  these  schools  he  had  estabhshed  aome  of 
the  most  flourishing  schools  of  art  that  were  to  be  found 
in  any  district.    The  great  q««8tion   however,  was  tiie 
houses  of  the  poor.    He  was  one  of  those  who  thought 
that  education  Wn  rather  at  home  than  m  the  school- 
room.   It  was  a  happy  sign  at  the  P^"*  ?*y.  *^  ^^ 
that  all  cUsses  of  the  community  were  thinking  how 
this  great  question  could  be  met.    The  evil  was  no^ 
confined  to  London.    In  a  country  parish  wherehe 
resided  during  the  summer  months,  a  most  lovely  spot, 
in  the  midst  of  rich  resident  landowners,  he  found  a 
state  of   things  existing  Ust  year  which  t^^ey  would 
scarcely  credit?  In  a  wretched  hovel,  thirteen  peonle  lived 
iTa  Slice  scareely  larger  than  the  table  at  wWh  he 
stood.    Immediately  at  the  back  of  that  ^etched  den, 
the  proprietor  of  the  place  kept  no  fewer  than  ^^  pigs. 
He  (Mr.  Cole)  remonstrated  with  some  parochial  func- 
tionary on  the  subject,  and  even  took  a  legal  opmion  upon 
the  matter,  but  he  found  there  was  no  redress,  »nd  ^aj 
told  that  if  he  pressed  the  matter  fu^herthepeopleW^ 
be  turned  out  and  the  pigfi  would  be  kept  there.    Should 
such  a  state  of  things  be  allowed  to  continue  ?    In  many 
of  our  large  manufacturing  towns  the  employers  foun4  it 
a  matter  of  convenience,  as  well  as,  m  some  cases,  pi 
pecuniary  profit,  to  erect  at  their  own  cost  dwellings  in 
which  their  own  work-people  might  be  concentrated ;  and 
they  might  also  go  to  some  of  the  agricultural  districts 
and  they  would  find  such  proprietors  as  the  Duke  of  Rich- 
mond  insisting  that  the  Ubourers  should  have  proper 
cottage  accommodation.    What  they  recimrcd  was  ^at 
a  child  should  be  placed  in  a  condition  to  be  healthy  from 
its  birth.    Before  they  sent  children  to  infant  schools  at 
three,  or  to  the  paiwhial  schools  at  five  or  six,  they 
must  have  cleanliness,  which  was  next  to  g^odliness. 

Mr.  Glaisheb,  F.R.S.,  gave  some  ^e^.^l^*  ^l***^,^^ 
the  wretched  condition  of  dwellings»which  he  had  in- 
spected in  Plumptre-court,  Holbom,  which,  ho  said, 
were  worse  than  the  cabins  of  Ireland. 

Mr  Nahh  expressed  his  gratification  at  learning  that 
ome  movement  had  been  made  upon  the  important 
luestion  of  the  improvement  of  dwellings  of  the  working 


financiers  only,  but  also  as  philanthropists.  He  be- 
lieved it  would  have  a  wondertul  moral  effect  upon  the 
dass  of  costermongers  generally. 

Dr.  Aldis  remarked  that  even  in  the  district  of  Bel- 

Cvia  he  had  met  with  the  description  of  dens,  or 
inels,  described  in  the  paper;  families  were  herded 
together  in  the  most  pestilential  atmosphere.  In  such 
places  were  to  be  found  the  lowest  dass  of  fish-dealers, 
who  vended  articles  unfit  for  food,  and  highly  dangerous 
to  the  public  health. 

Dr.  Walleb  Lewis  said  there  could  be  no  doubt  that 
it  was  useless  to  attempt  to  do  anything  for  this  dass  of 
people  without  first  improving  their  dwellings.    It  was 
provedalmost  to  demonstration  that  a  little  educationwith- 
out  this  wasa  mischief  rather  than  a  good.  There  was  very 
great  difficulty  in  providing  dwellings  fitted  for  these 
people.    They  all  knew  that  the  noble  lord  in  the  chair, 
who  had  spent  so  much  of  his  time  in, thinking  and  acting 
upon  this  suMect,  some  time  ago  placed  a  notice  on  the 
books  of  the  House  of  Lords,  to  the  effect  that  when  any 
large  number  of  dwdlings  of  the  poorer  classes  were 
swept  away  by  the  progress  of  improvement,  the  legisla- 
ture should  take  some  steps  to  provide  dwellings  in  the 
place  of  those  which  were  destroved,  but  although  it  was 
acknowledged  that  this  intention  was— as  were  all  the 
intentions  of  the  noble  lord  in  this  direction — ^good,  yet 
from  the  tenure  of  property  and  other  reasons,  which  he 
would  not  ^o  into,  tne  measure  was  found  impracticable. 
A  great  point  of  difficulty  was  to  know  where  to  erect 
these  dwellings.    Manj^  had  been  erected  by  the  Sodety 
for  the  Improvement  of  the  Dwdlings  of  the  Labouring 
Classes,  of  which  Lord  Shaftesbury  was  chairman,  and 
others  had  been  erected  by  the  Metropolitan  Society,  and 
those  present  who  had  visited  the  interior  of  those  dwel- 
lings could  not  fail  to  be  struck  with  their  deanly  ap- 
pearance and  that  of  their  inmates.    The  difficulty  was 
to  find  places  where  to  erect  such  habitations.    He  could 
point  out  one  locality  which  he  thought  peculiarly  avail- 
able for  such  a  purpose,  that  was  in  the  neighbourhood 
of    Victoria  -  street,   Farringdon  -  street,   where    there 
was  a  large  vacant  space,  and  he  had  been  told  land 
might  be  had  there  at  a  moderate  cost.    With  reference 
to  counteracting  the  influence  of  the  gin  palace,  and 
doubtless  that  was  very  much  required,   he  had  last 
autumn,  in    company    with  his  lordship,    visited   an 
establishment  in  Paris,  at  which  good  unadulterated 
articles  of  food,  &c.,  were  supplied  to  the  people  at  a 
moderate  cost,  and  ho  was  informed  that  many  of  the 
wine  shops  and  cafi^s  in  the  neighbourhood  were  abandoned 
for  this  establishment  which  was  sometimes  visited  by^s 
many  as  4,000  persons  daily ;  in  fact,  it  produced  a  good 
moral  effect  amongst  the  workmen  of  the  whole  quarter. 
1^.  Harry  Chester  would  hardly  have  ventured  to 
address  the  meeting  on  this  very  interesting  paper  were 
it  not  for  an  observation  which   fell  from  the  gentle- 
man who  spoke  last.    He  stated  that  a  little  education 
was  an  evil.    He  (Mr.  Chester)  contended  that,  although 
a  little  education  was  not  so  good  as  a  great  deal,  yet 
that  a  little  was  better   than   none  at  all.    If  thev 
looked  at  small  beginnings  in  education  as  an  evil, 
they  could  never  hope  for  great  results.     Tliey  must 
insert  the  thin  edge  of  the  wedge  and  drive  it  home 
as  far  as  possible.    Much  as  he  was  interested  in  Mr. 
Rogers'   paper,  he   could   not  help  fearing  that   the 
amount    of   humour    in    it    might    lead    them    to 
lose  sight  of  the  deep,  earnest  purpose  which  the  au- 
thor had  in  view.    He,  (Mr.  Chester),  and  many  others 
present,  knew  very  well  how  long  and  successfully  Mr. 
Rogers  had   laboured    for   the   improvement   of    the 
poor  people  amongst  whom  his  lot  was  cast.     It  was 
his   (Mr.   Chester's)   province  to  know  the  exertions 
whioh  Mr.  Rogers  had  made  to  improve  the  condition  of 


some  movement  had  been  made  upon  the  important 
question  of  the  improvement  of  dwdlmgs  of  the  working 
classes,  and  for  elevating  their  moral  and  social  cMidi- 
tion.  He  believed  that  success  would  attend  the  etforts 
that  were  now  being  made  in  this  dilution,  and  he  con- 


these  people,  and  to  provide  education  for  this  peculiar    Miav  ^«.«  »w..  ^ — © :-i7-T>  ..-.».»«5oii,r 

cL«  ofSe  communfty.  and  he  had  not  only  doM  this,    sidered  that  the  exertions  of  Mr.  Rogers  were  especially 
iftd  improved  their  condition  in  every  respect.    He   deserving  wipport  at  the  hands  of  those  present. 


but  had  improved 


ioi 
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The  Bey.  Dr.  Booth,  F.R.S.,  believed  that  it  would 
be  impossible  to  obtain  improved  dwellings  for  the  poor, 
to  any  great  extent,  whilst  the  present  law  of  parochial 
settlement  remained  in  force.  At  present  it  was  to  the 
interest  of  parishes  not  to  allow  cottages  to  be  built,  and 
until  that  state  of  thincs  was  altered  it  was  almost  im- 
possible  that  they  could  have  dwellings  commensurate 
with  the  wants  of  the  poor ;  for,  whilst  the  population 
increased,  the  number  of  dwellings  remained  the  same. 
Under  the  present  system  of  settlement  it  was  a  pecu- 
niary  advantage  to  parishes  to  keep  down  the  building 
of  cottages  for  the  poor  as  much  as  possible,  and  he  con- 
sidered the  poor  were  as  much  adtcripli  gUhc^  as  in  the 
days  of  William  the  Conqueroc. 

^  The  Rev.  James  Jaoksox  agreed  with  Mr.  Chester  that 
It  was  their  duty  to  do  all  in  their  power  to  assist  Mr. 
Rogers  in  the  work  he  had  undertaken.  He  had  made 
a^  most  noble  effort  on  behalf  of  a  very  degraded  por- 
tion of  the  community,  and  he  had  been  the  means,  not 
only  of  improving  the  condition  of  the  children  of  that 
daas,  but  also  of  the  parents  through  the  children.  By 
the  aid  of  government  grants,  and  the  donations  of  the 
^ritable,  he  had  raised  lai^  funds  towards  this  object; 
but  as  these  schools  were  mainly  dependent  upon  volun- 
tary contributions  for  support,  much  yet  remained  to 
be  done  in  thJit  direction.  There  was  a  good  beginning 
on  a  large  scale,  but  they  must  do  all  they  could  to 
assist  Mr.  Rogers  in  the  noble  efforts  he  had  made. 

The  Craibman  said  it  would  have  been  more  agreeable 
to  himself  to  have  closed  the  discussion  without  any  ob- 
servations of  his  own,  but  as  the  meeting  had  shown  so 
much  zeal  in  this  cause,  in  which  he  had  laboured  for  a 
considerable  period  of  his  life,  he  could  not  allow  the 
subject  to  drop  without  offering  one  or  two  remarks.  In 
the  first  place  he  would  say  that  this  was  a  subject  with 
which  the  Society  of  Arts  had  done  well  to  connect  itself, 
because  he  was  convinced  that  amongst  the  class  of  whom 
they  were  speaking  there  were  as  fine  spirit*,  and  as  noble 
intelligences,  which  by  due  training  could  be  brought  to 
advance  the  interests  of  art  and  science,  as  could  be  found 
amongst  the  most  wealthy  and  the  best-bom  of  this 
country.  He  would  remark,  in  reply  to  the  observations 
which  fell  from  his  friend  Mr.  Chester,  that  Mr.  Rogers, 
in  drawing  up  this  paper,  had  given  a  very  fair  represen- 
tation of  the  characteristics  of  the  class  he  had  been  treat- 
ing of.  They  were  a  people  of  a  peculiar  character, 
and  it  was  impossible  to  be  amongA  them  without 
being  struck  with  the  wonderful  patience  and  good 
humour  which  generally  distin^ished  them.  With 
regard  to  the  objection  which  had  been  taken 
by  the  author  of  the  paper,  to  the  term  *•  ragged 
schools,"  he  (Lord  Shaftesbury)  looked  upon  that  title 
as  the  chief  recommendation  of  those  establishments. 
The  children  who  came  to  those  schools  were  of  the 
most  miserable  class  in  the  metropolis.  They  came  in 
hungry,  shivering,  and  almost  naked,  and  he  adhered 
with    more    than  ordinary  pertinacity  to  the  epithet 


His  lordship  then  proceeded  to  detail  instances  of  affection 
for  the  teachers  and  local  missionaries  displayed  by  the 
inmates  of  the  ragged  schools,  which  had  come  under 
his  own  knowledge,  and  described  the  wretched  state  of 
ignorance  and  depravity  in  which  they  were  foiuid,  having 
no  idea  of  the  meaning  of"  property,"  farther  than  that 
they  considered  it  was  their  right  to  appropriate  as  much 
as  they  could  to  themselves.    His  lordship  then  went  on 
to  remark  that,  notwithstanding  the  wretched  condition 
in  which  this  class  of  people  lived,  it  was  astonishing 
to  know  what  could  be  affected  by  the   introduction 
amongst  them  of  a  system  of  thrift.    Last  year,  there 
was    deposited   in  the  penny  banks  attached  to   the 
ragged  schools,  no  less  a  sum  than  £2,000.      With 
reference  to  the  condition  of  the   dwelling    of  the 
poor,  his  lordship  proceeded  to  state  his  conviction  that, 
without  improvement  in  this  respect,  there  coold  be  no 
hope  for  their  domestic  education,  so  essential  as  a 
foundation  for  moral  advancement.    The  great  difficulty 
in  the  way  of  improving  the  dwellings  of  the  poor  in  the 
metropolis  and  lai^e  cities  was  the  great  cost  it  involved. 
There  was  no  longer  any  doubt  as  to  the  desire  of  the 
people  to  avail  themselves  of  them ;  but  he  might  re- 
mark that  when  the  plan  of  improving  the  present  dwell- 
ings, by  making  the  streets  and  alleys  clean,  and  properly 
ventilating  the  houses,  was  adopted,  it  had  heen  found 
highly    remunerative.     He   was   of   opinion  that   by 
taking  whole  courts  and   alleys,    renovating,    repair- 
ing,  painting,    ventilating,   and    making     them,    in- 
stead of  cul-de-90C9y    open  spaces,    free    for    air   and 
light,  ample  returns  for    capital  employed   might  bo 
obtained.     His  lordship  then  adverted  to  the  benefits 
of  the  Lodging  Houses  Act,  and    the  importance  of 
assisting  to  carry  out  its  regulations.    His  lordship  con- 
cluded oy  moving  a  vote  of  thanks  to  Mr.  Rogers  for 
his  able  paper. 
A  vote  of  thanks  was  passed  to  Mr.  Rogers. 

The  Secretary  announced  that  on  Wednes- 
day evening  next,  the  8th  inst.,  there  wonld  1)c  ko 
MEETING  of  the  Society,  and  that  on  Wednesday 
evening,  the  loth  inst.,  a  Paper,  by  Mr.  J.  W. 
Papworth,  on  •*  Houaes  as  they  were^  are,  and 
ought  to  he,"  would  he  read. 


NATURE  PRINTING. 

Sir, — In  reply  to  Mr.  Bradbury's  letter,  allow  me  to 
state,  that  I  made  no  claim  to  novelty  in  printing  from 
the  leaf  by  means  of  colours  on  paper.  What  I  did  claim 
was,  printing  from  the  leaf  on  lithographic  stones  or 
copper-plateri,  and  no  enabling  the  impressions^  to 
be    multiplied   at  pleasure.    Mr.    Bradbury    consideni 


"  rajrged  schools."      It  was"  meant   to  designat'e  the  j  that,  as  by  his  procew  the'impressionl'aro  "aV  good  as  in 
special  class  of  the  community  for  which  these  schools   the  specimens  of  an  herbarium,  full  success  in  nature 


were  intended.  This  title  also  implied  the  nature  of 
the  duty  of  the  sutwrintendants  and  the  teachers  in  them. 
The  title  «  ragged  school "  denoted  that  tlie  business  of 
the  superintendante  and  teachers  was  with  the  ragged 
children.  It  was  their  duty  to  take  the  children  from 
the  mire  and  the  gutter,  and  the  moment  they  quitted 
that  they  quitted  the  sphere  of  their  duty.  Another 
important  consideration  was  to  keep  these  schools  for 
the  especial  benefit  of  the  destitute  and  miserable 
classes.  Mr.  Rogers  had  said  that  the  title  was 
distasteful  to  the  restxHitable  portion  of  the  com- 
munity. That  he  (Lord  Shaftesbury)  considered  was  its 
greatest  recommendation.  Ragged  schools  were  never 
intended  for  the  children  of  those  who  could  aflord  to 
pay  for  schooling.  Again,  his  friend  Mr.  Rogers  was 
in  error  when  he  stated  that  these  schools  iailed  to  call 
forth  the  respect  and  the  confidfliioe  of  tiie  children. 


printing  is  achieved.  But  these  are  necessarily  extremely 
imperfect,  and  do  not  at  all  represent  the  natural  objects, 
while  I  contend  that  my  process  preserves  the  imprw- 
sions  in  their  original  succulence  and  fulness,  and  with- 
out the  unnatural  contractions  of  the  withered  specimeoi^ 
of  a  Uortut  ticcut,  I  am,  &c., 

CHRISTOPHER  DRESSER 


THE  ECONOMY  OF  FOOD. 

Sib, — The  interesting  and  prolonged  discussion  wbid» 
followed  the  reading  of  the  valuable  paper  of  Dr.  Letbeby. 
prevented  my  oflfering  some  remarks  on  this  importaDt 
subject,  which  is  too  vast,  as  has  been  obeerved  V^* 
of  the  speakers,  to  be  discussed  even  in  a  series  of  m«vt' 
ings.  I  shall  not  attempt,  therefore,  to  enter  into  vi» 
fundamental  principles  of  the  questioo,  but  iDcrely  to 
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offer  a  few  remark^i  relative  to  some  pointf  suaoeptible  of 
ooutroversy .    Much  has  been  said  and  written  on  what  to 
eat  and  to  drink,  but  very  little  about  how  to  do  it.    I 
have  heard  several  times  from  persons  who  have  not  lived 
on  the  Continent,  that  the  English  roast  beef  was  more 
healthy  than  the  French  "  mess,"  as  our  oooking  is  called 
by  many.    I  was  glad,  therefore,  to  hear  it  scientifically 
explained  and  demonstrated,  that  a  mixture  of  various 
articles  was  necessary  to  make  a  wholesome  and  nutritious 
food,  in  order  to  engender  force  and  to  supply  the  wants 
of  the  various  organs  composing  the  body.    All  has  not 
been  add,  however,  on  the  necessity  of  admixture.    It  is 
well  known  that  the  more  component  parts  a  substance 
contains,  the  more  easy  is  the  decomposition,  and  as  the 
process  of  digestion  has  for  ultimate  result  the  decompo- 
sition of  our  food,  the  more  this  is  of  a  compound  na- 
ture, the  more  easily  is  it  digested.    But  digestion  is  me- 
chanical as  well  as  chemical,  and  one  of  the  first  condi- 
tions is  the  division  of  the  particles,  and  their  being  kept 
asunder  in  order  to  allow  the  gastric  juice  to  acton  every 
particle  individually.    The  molecules  of  the  same  suh> 
stance  having  an  affinity  for  each  other,  they  cohere  toge- 
ther, thereby  preventing  the  operation  alluded  to,  but 
when  substances  of  a  different  nature  are  introduced  into 
the  stomach,  the  churning  or  mechanical  action  of  that 
oi^n  causes  theinterpositionof  molecules  of  different  sub- 
stances, and  promotes  their  chemical  decomposition.    It 
is  not  what  we  eat  which  supports  the  body ;  it  is  what 
we  digest.    My  friend  Dr.  Kenan,  an  Irish  gentleman, 
who  came  to  London  for  the  purpose  of  delivering  lectures 
on  physiology,  used  to  say,  **  There  are  two  kinds  of  people 
who  die  from  starvation ;  those  who  have  not  enough  to 
eat,  and  those  who  eat  too  much,"  and  there  are  very 
few    i^rsons  who  have  not  had   the    opportunity    of 
verifying  on  themselves  the  correctness  of  this  remark, 
by  noticing  that  they  felt  a  great  deal  weaker  from 
having  taken  too  much  of  the  most  nutritious  arti- 
cles of  diet.  The  only  condiment  alluded  to  in  the  pa^r 
was  salt,  and  this  again  is  in  harmony  with  the  English 
custom  of  preferring  plain  food.    We  cannot  admit,  how- 
ever, that  nature  produces  without  design  and  utility  a 
variety  of  condiments  and  spices  which  we  know  are  not 
nutritious  articles  of  food,  but  which  are  the  inert  matter 
destined  to  keep  the  particles  of  food  in  a  state  of 
division,  and  thereby  to  promote  digestion,  first  me- 
clianically,  and,  secondly,  by  their  stimulant  and  anti- 
septic virtues.    Baspail,  the  French  reformer,  says,  in  his 
work  entitled,  *'  L'Histoire  de  la  Sant^  et  de  la  Maladie," 
the  art  of  cooking  is  the  chemiatry  of  the  man  in  health — 
Pharmacopieia,  the  cookery  of  the  man  who  is  diseased. 
Plain  food  does  not  produce  strength ;  it  gives  only  bulk. 
Tbia  is  the  reason  why  in  England  you  jud^eof  the  strength 
of  a  man  by  his  weight,  but  the  springing  activity  of  a 
light  Frenchman  womd  defeat  an  English  boxer,  unless 
he  was  obliged,  according  to  rules,  to  wait  coolly  the 
heavy  blow  of  his  antagonist.    The  same  author,  speak- 
ing of  the  modus  operandi  of  digestion,  savs,  "  If  you  put 
together,  either  in  an  open  or  dose  vessel,  at  a  tempera- 
ture of  10  to  15  degrees  centigrade,  a  mixture  of  sugar 
or  saccharine  and  glutinous  or  albuminous  substances, 
a  fermentation  takes  place,  the  product  of  which  is  alcohol ; 
if,  when  the  whole  saccharine  substance  has  been  trans- 
formed into  alcohol,  an  extra  quantity  of  gluten  or  albu- 
men remains,  its  reactfon  on  the  alcohol  transforms  it 
into  acetic  acid,  and  thus  when  the  alimentary  matter, 
by  the  process  of  digestion,  has  arrived  at  a  proper 
degree  of  acidity,  suitable  to  the  physiological  oondition 
of  the  organ,  it  is  then  propelled  into  ttie  duodenum, 
vrhere  it  mixes  with  the  bile,  and  acquires  the  alkaline 
condition  requisite  to  combine  with  the  blood."    I  am 
aware  that  Bas^palVs  opinion  has  been  rejected  by  some 
authors,  who  will  not  admit  that  the  physiologicad  func- 
tions have  any  similarity  with  the  chemical  phenomena 
vrhioh  take  place- out  of  the  organism;  for  my  part,  I 
uphold  Baspail's  opinion,  because  chemical  phenomena 
are  the  conwqoenoe  of  immutAble  natural  lawB,  and  the 


same  causes  will  produce  the  same  effects  either  within  or 
without  the  body.  The  above  remarks  will  expUiix  how, 
according  to  the  constitution  of  the  individual,  he  may 
secure  a  good  digestion  by  finishing  his  meal  either  with 
a  salad  or  an  extra  glass  of  wine. 

I  shall  be^  leave,  also,  to  observe,  that  Dr.  Letheby,  in 
his  description  of  the  virtue  of  coffee  is  not  consistent 
with  his  first  premises  ;  if  there  are  some  absolute  con- 
ditions required  in  a  substance  destined  to  maintain 
and  support  the  body,  coffee  must  poueas  them  or  it 
cannot  be  nutritions.    He  says  that  it  excites  the  brain 
on  the  one  hand,  while  it  calms  the  nervous  system  gene- 
rally ;  this  is  not  in  accordance  with  the  physiological 
data.  He  adds  that  Lechmann,  who  has  inquired  much 
into  the  physiological  effects  of  that  substance,  "has 
ascertained  by  experiments,  that  coffee  greatly  (timinishei 
the  wear  and  tear  of  the  8>'stem,  it  oils  the  machinery 
as  it  were,  and  checks  the  waste  of  friction ;  for  those 
who  use  it  find,  that  during  active  exercise,  iiie  destruc* 
tion  of  tissue  is  prevented,  and  then  there  is  less  demand 
for  food ;  in  fact,  and  with  a  maximum  of  work  to  per- 
form, and  a  minimum  of  food  to  accomplish  it,  he  will 
best  sustain  his  vital  power  who  has  resented  to  a  cup  of 
coffee."    Unluckily,  the  great  authority  as  the  lecturer 
calls  him,  is  mistaken,  otherwise  we  could  live  altogether 
on  cofiee,  and  it  would  certainly,  says  Lechmann,  be  a 
great  saving  to  the  poor  classes,    if  I  contradict  the 
above  statement,  it  is  because  it  would  induce  many  not 
only  to  use,  but  to  abuse,  the  emplo3anent  of  coffee.  It  is 
my  principle  never  to  believe  or  to  submit  to  any  kind  of 
au  thori  ties  however  high  they  may  be,  unless  their  opinions 
agree  with  the  rules  of  common  sense.    Now,  in  opposi- 
tion to  the  above  statement  of  Dr.  Letheby,  I  shall  re- 
late experiments  made  \jy  Dr.  A.  Oaron,  m^deoin  des 
prisons  ae  la  Seine,  and  inserted,  in  La  Gazette  Medico 
chirurgicale,  de  Paris,  No.  11,    March  14,  1846,  en- 
titled :  De  I'alimentation  par  le  cafe  au  lait,  consid^rfee 
comme  cause  pathog^nique.      Speaking  of  the  popidar 
habit  of  breakfasting  on  coffee  with  milk,  he  savs:  I  have 
devoted  my  attention  to  this  subject,  and  I  think  I  am 
justified  in  attributing  to  this  kind  of  aliment  the  pro- 
duction *of  the  nervous  and  leuchorrhceic  diseases  which 
principally  affect  females  of  every  class,  particularly  those 
inhabiting  large  towns.     The  very  general  coincidence 
of  the  same  symptoms  with  the  nse  of  coffee  and  milk, 
induced  me  to  examine  what  might  be  the  cause  of  those 
phenomena,  and  then  I  was  led  to  investigate  what  ibe 
action  of  coffee  on  milk  is,  and  then  the  action  of  that 
mixture  on  the  human  economy.     I  was  first  obliged  to 
make  the  analysis  of  the  infusion  of  coffee,  next  to  de- 
termine its    physical  and  chemical  properties ;  I  was 
obliged  besides,  to  submit  my  first  essays  to  new  experi- 
ments, whicl^  conducted  me  to  a  series  of  most  interests 
ing  researches,  which  I  now  propose  to  describe. 

The  infusion  of  coffee  te  a  liquor  of  a  dark  brown,  pos- 
sessing a  particular  aromatic  taste,  dightly  bitter,  iht 
chemical  analysis  containing  the  following  principles, 
viz.,  a  colouring  matter  soluble  in  water,  a  volatile  em- 
pyreumatic  oil  soluble  in  alG<^ol,  which  is  developed  by 
torrefaction,  some  tannic  and  gallic  acid,  some  lesm  ana 
an  extract  of  cafeine.  This  liquor  when  warm  'and 
sweetened,  constitutes  a  stimulatingand  pleasing  beverage 
known  by  every  one,  but  what  no  one  has  thought  of  is, 
that  when  in  contact  with  milk,  its  nutritious  properties 
are  neutralised,  because  of  its  fermentation  being  retarded. 
Having  put  together  some  coffee  and  milk  in  a  bottle,  it 
was  27  days  before  the  mixture  be^n  to  decompose,  whilst 
milk  and  sugar  were  decomposed  in  three  days  ;  chocolate 
with  milk  was  five  days ;  pure  cafeine  and  milk  eleven 
days.  It  is  evident  that  the  astringent  properties  of  cof- 
fee hinder  the  digestion  of  milk ;  but  it  happens  also, 
that  during  the  action  of  coffee  on  the  principle  of  milk, 
the  cafeine  is  set  free  and  acts  on  the  membrane  of  the 
stomach  in  the  same  manner  as  vegetable  alkalies,  pro- 
ducing the  most  evident  hyposthenisation,  a  fact  which 
till  Qow  has  been  overlooked.    Then  Dr.  Caron  oontlnaei 
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to  relate  the  experiments  he  made  on  himself,  and  some 
other  persons  willing  to  submit  to  the  trial,  the  results  of 
which  were  general  prostration,  vital  concentration, 
oephalagia,  weakness  and  trembling  of  the  legs,  totter- 
ing walk,  nausea  supervening  with  fulness  of  the  stomach, 
constant  somnolence,  great  want  of  appetite,  he  liaving  re- 
mained since  the  morning  till  1 1  o'clock  at  night  without 
eating  anything.  But  what  in  particularly  worth  noticing 
headds,  is  the  condition  of  the  pulse,  which,  on  theaverage, 
was  from  80  to  90,  and  which,  under  these  circumstances, 
was  lowered  to  68.  At  four  o'clock  in  the  afternoon  it 
was  reduced  to  60,  and  two  hours  later  to  56,  when  he 
took  some  food  in  order  to  stop  the  eft'ect.  While  taking 
the  meal  he  was  subject  from  time  to  time  to  giddiness, 
flushing  of  the  face,  and  nausea;  after  the  meal  the  pulse 
rose  to  72,  when  he  felt  much  relieved.  He  contmues 
farther  on  and  says,  a  mixture  of  ooifee  and  milk  as  I  have 
stated  above,  having  the  property  of  hindering  the  fermen- 
tation when  in  vessels,  acts  identically  in  the  same  manner 
in  the  stomach,  and  constitutes  an  inci't  liauid,  on  which 
the  gastric  juice  has  little  or  no  action  at  all.  Dr.  Caron 
continues  the  aocount  of  his  experiments,  mentioning 
cases  he  has  treated,  and  proves  ultimately  that  many 
patients  labouring  under  nervotis  irritation,  leuchorrfacsa 
and  hysteria,  were  restored  to  health  by  simple  tonic 
treatment  after  having  given  up  the  use  of  coffee.  I 
must  confess  that  in  the  first  instance,  when  Dr.  Caron 
communicated  to  me  the  above  observations  previously  to 
reading  his  artide,  I  had  some  difficulty  in  agreeing 
with  him  on  the  subject,  and  told  him  that  from  my  own 
experience  I  thought  coffee  a  great  supporter  of  the  animal 
economy,  relating  at  the  same  time,  that  bv  taking  for 
breakfast  a  cup  of  coffee  and  milk,  I  could  go  a  whole 
day  without  tatdng anything  else;  this  remark  he  rightly 
took  as  a  proof  of  the  truth  of  what  he  had  advanced. 
The  mistake  made  by  Lechmann  does  not  therefore 
surprise  me,  but  I  think  it  right  to  place  the  fact  in  its 
true  light.  I  am,  &c., 

J.  CAPLIN,  M.D. 
9,  York-plsoe,  l*ortiaia<4qiiare. 


^xmi)smp  of  Instttntuns. 

CRBLTBNHAii.^-There  have  been  second  courses  of 
lectures,  since  Christmas,  both  at  the  Athenieum  and 
the  Literary  and  Philosophical  Institution.  At  the  latter. 
Dr.  Whewell,  the  master  of  Trinity  College,  Cambridge, 
delivered  a  lecture,  (on  Friday,  the  27th  ult.,)  upon 
Plato,  The  subject  itself,  and  the  celebrity  of  the  lec- 
turer, combined  to  attract  a  fuller  and  more  educated 
audience  than  has  been  drawn  together  fcyr  many  years 
past.  It  was  not,  however,  a  discourse  upon  the  mental 
character  and  philosophy  of  Pltfto  generally ;  but  a  popu- 
lar illustration  of  his  mode  of  teaching,  in  a  masterly 
analysis  of  the  dialogue  on  "  True  Courage,"  and  a  brief 
summary  of  some  others.  It  is  much  to  be  regretted 
that  the  Institution  is  at  present  labouring  under  pecu- 
niary difficulties.  The  attempt  to  support  it  as  a  reading- 
room  has  fail^,  and  it  is  now  proposed  to  confine  it  to 
the  original  objects  of  its  founders, — as  a  Lecture-room, 
Museum,  and  Library  of  Reference. 

Dablinoton. — ^In  the  report  of  the  Mechanics'  Institu- 
tion for  the  year  1856,  presented  to  the  annual  general 
meeting,  held  on  the  6th  ult.,  the  committee  congia- 
tulate  the  members  upon  the  very  favourable  aspect 
whid^  the  classes  have  presented  during  the  past  year, 
and  are  of  opinion  that  the  spirited  and  assiduous  man- 
ner in  which  the  various  gratuitous  teachers  have  ful- 
filled their  self-imposed  duties,  deserves  to  be  marked 
with  the  special  approval  of  the  meeting,  and  the  grate- 
ful thanks  of  their  pupils.  The  result  of  the  lectures 
during  the  past  session  is  encouraging.  The  following 
were  delivered : — Six  lectures  '*  on  the  Commonwealth," 
ty  Mr.  H.  Yiooent ;  two  lectures  **  on  Extinct  AnimalB 


of  the  Ancient  World,"  by  Mr.  B.  W.  Hawkins;  "  The 
Life  of  Sydney  Smith,"  by  Bev.  Browin  Grant ;  "  Iite« 
rarv  Beauties  of  the  Bible,"  by  Mr.  Bamet  Blake; "  Moore'i 
Ballads  and  Shakespeare's  Songs,"  by  Mr.  Baricer;  ax 
lectures  *'  on  the  Protestant  Reformation,"  by  Mr.  H. 
Vincent;  '<Life  of  ^ohn  Calvin,"  by  Mr.  George  Diw- 
son  ;  "  Old  Books  ;  their  uses,  beauties,  and  peculiari- 
ties," by  Mr.  George  Dawson ;  four  lectures  **  on  K&ta- 
ral  History  and  the  Extinct  Animals  of  the  Ancient 
World,"  by  Mr.B.  W.  Hawkins;  <* Someof the Beautiesof 
English  Poetry,"  by  Mr.  John  Harris;  two  lectures"  on 
America,"  by  Mr.  Henry  Pease ; "  Natural  History  in  con- 
nection with  the  late  Darlington  Polytechnic  Exhibition," 
by  Mr.  W.  Fothergill.  Through  the  liberalitv  of  Lord 
Ashburton,  a  gratuitous  lecture  was  delivered  in  S^ 
tember  last  by  the  Bev.  J.  A.  D.  D'Orsey,  on  **  Conunon 
Things."  The  Saturday  evening  entertainments  hare 
again  been  brought  forward  with  success.  The  litenn* 
portion  of  the  meetings  has  been  zealously  upheld,  Diin« 
cipally  by  gentlemen  resident  in  the  town,  who  have 
delivered  short  lectures  and  given  select  readings  of 
high  literary  merit — uprose,  poetical  and  dramatic — from 
standard  authors  of  ancient  andmodem  times.  The  musical 
portions  of  the  entertainments  have  been  ably  sustained 
by  local  talent,  with  occasional  assistance  ftx>m  provincial 
towns.  The  aggregate  attendance  at  these  entertain- 
ments during  the  winter  has  amounted  to  nearly  11,000. 
A  "Penny  Savings  Bank,"  in  connection  with  the  In- 
stitution, for  the  deposit  of  small  sums,  has  been  estab- 
lished. 185  volumes  have,  by  presentation  and  purchase, 
been  added  to  the  library,  and  the  total  number  of  boob 
belonging  to  the  Institution  is  2,429;  the  issue  has  been 
11,890  against  10,737  of  the  previous  year.  The  pre- 
sent number  of  members  is  508,  of  whom  8  are  life 
members,  61  news  room,  121  yearly,  and  818  half 
yearly  and  quarterly.  The  number  entered  on  the  boob 
during  the  past  year  is  664.  The  following  gentlemen  aie 
the  officers  for  the  vear  1857 :  i'rendent---Henry  Pease, 
Esq. ;  Vice  FrendenU—Ur,  Thomas  Watoon,  and  Ur. 
Andrew  Common ;  Treasurer — John  Church  Backhouse, 
Esq. ;  Honorary  Secretary — ^Mr.  George  Brigham ;  Com- 
mittee—Idi.  W.  T.  Robinson,  Mr.  Thomas  Swinburne, 
Mr.  Wm.  Mossom,  Mr.  E.  P.  Elgee,  Mr.  (George  Shaw, 
Mr.  Nicholas  Bragg,  Mr.  J.  F.  Cla^am,  Mr.  F.  Mew- 
bum,  Jun.,  Mr.R.  Mountford,  Mr.  Edward  Pease,  Jiin., 
Mr.  Richard  Winter,  Mr.  Wm.  C.  Parker,  Mr.  John 
Harrison,  Mr.  Wm.  A.  Snaith.  Mr.  Edward  Hall,  Mr. 
J.  B.  Breckon,  Mr.  Jonathan  Dresser,  Mr.  Wm.  Fonter, 
(Bank),  Mr.  H.  K.  Spark,  Mr.  R.  Pincher;  Auditon-^ 
Messrs.  G.  Harker,  R.  Teasdale,  andH.  Dunn;  SerU' 
tineers^Messrs.  T.  L.  Blyth,  andH.  F.  Pease ;  Librarim 
^Mr.  Charles  Forster. 

Lewes. — An  Exhibition  and  toirie  in  connection  with 
the  Mechanics'  Institution,  were  hdd  on  the  evenings  of 
Thursday  and  Friday,  the  26th  and  27th  Feb.,  when  an 
interesting  and  varied  collection  of  works  of  art  and 
other  objects  of  interest  was  displayed.  The  walh 
were  hung  with  some  fine  pictures  by  the  old  masten, 
as  well  as  some'  scientific  diagrams ;  and  cases  of  qieet- 
mens  illustrating  various  branches  of  Natural  Histoiy. 
occupied  a  portion  of  the  space.  A  choice  collection  of 
antiquities  was  contributed  by  the  Sussex  Archsological 
Society,  as  well  as  from  other  sources.  Several  tablei 
were  devoted  to  the  illustration  of  various  branchefl  of 
physi<sal  science,  and  experiments  in  frictional  and  voltoie 
electricity,  magnetism,  and  chemistry  were  shown  daring 
theevenings.  ElectrictelegTaphswerearranged  attheendi 
of  the  hall,  and  their  working  was  shown  and  explained. 
In  the  mechanical  department,  there  were  several  mterest- 
ing  machines  exhibited  in  actual  operation,  and  the 
steam-engine  was  explained  and  illustrated  by  working 
models.  The  attendance  on  both  evenings  was  very 
large. 

Salfobo.  ^The  Committee  of  the  Salford  lU^u 
Museum  Peel-park  Institution  have  had  their  attention 
directed,  for  some  time  past,  to  the  formatioo  of  an  In* 
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dnsirial  Museum,  that  shall  in  a  great  measure  relate  to 
the  xnamifactures  of  Manchester  and  its  neighbourhood ; 
with  this  view,  they  desire  to  procare  a  complete  series 
of  samples  of  the  raw  materials,  and  of  those  exhibiting 
the  Tarioos  changes  in  the  process  of  manufacture,  so  as 
to  form  a  collection  fully  illustrating   the   different 
branches  of  practical  art  and  manufacture.    The  im- 
portance of  such  a  collection,  from  whatever  view  it  may 
be  considered,  especially  in  this  district,  is  unquestion- 
able ;  and  the  Committee  feel  satisfied,  that  the  comple- 
tion of  an  Industrial  Museum,  on  a  lam  and  ample 
scale,  would  have  a  beneficial  tendency  and  value  to  all 
classes,  and  possess  special  attractions  to  the  strangers 
who  may  be  expected  to  visit  Manchester  during  the 
present  year.    The  Committee  have  much  pleasure  in 
acknowledging  the  valuable  contributions  with  which 
they  have  been  already  favoured  by  several  eminent 
manufacturers  of  textile  fabrics ;  these  have  been  ar- 
Tang|ed,  and  have  proved  a  source  of  instruction  and 
gratification  to  a  large  number  of  persons  who  have 
visited  the  museum.    In  carrying  out  this  important 
object,  the  notice  of  the  Conmiittee  has  been  dnwn  to 
the  extensive  and    valuable  collection  of  samples  of 
practical  art,  industrial  products,  and  other  objects  dis- 
played in  the  Inaup^ural  Exhibition  of  tibe  Manchester 
Mechanics'  Institution ;  and  they  have  been  advised  that, 
at  its  dose,  many  of  the  contributors  to  that  exhibition, 
if  applied  to,  would  be  willing  to  transfer  to  the  Museum, 
at  Peel-park,  such  of  the  objects  as  are  of  a  suitable  and 
appropriate  diaracter,  being  assared  that  all  such  dona- 
tions would  be  safely  taken  care  of,  for  the  permanent 
use  and  enjoyment  of  the  present  and  future  generations. 
The  Committee  do  not  deem  it  necessarv,  in  every  case, 
to  specify  the  |Mrticular  objects  which  they  think  it  de- 
■irable  to  solicit,  but  reiraectfullv  leave  the  selection  to 
the  judgment  and  liberality  of  the  contributors,  feeling 
B88I1M  that  they  will  be  the  most  competent  to  select 
such  samples  as  are  necessarv  to  illustrate eachparticular 
branch  of  practical  art  and  manufacture.    Tne  Royal 
Museum  and  Library  is  established  under  the  provisions 
of  the  *'  Public  Libraries  Act,"  which  empowers  the 
Town  Council  to  levy  a  rato  for  its  maintenance  and 
support.    All  its  property  is  vested  in  the  Town  Council 
of  Salford,  and  it  is  open  daily  (except  Sundays)  to  the 
public,  free  of  charge.     The  library  contains  nearly 
|0,000  volumes,  of  which  6,000  (fonning  the  lending 
department]  are  freely  lent  to  be  read  at  the  homes  of 
the  borrowers.     Within  a  period  of  seven  years  the 
aggregate  issues  of  books  have  been  431,974  volumes. 
The  reading-room  has  been  used  bv  696,000  readers,  and 
the  exteiisive  Museum  has  of  itself  attracted  more  than 
20,000  visitors  within  the  seven  years.  These  numbers  may 
appear  somewhat  large,  but  when  it  is  considered  that 
within  the  most  popular  public  park  in  this  great  com- 
munity, situate  in  a  venr  picturesque  locality,  is  to  be 
found  an  Institution  with  so  many  attractive  features 
—containing  a  large  library,  spacious  and  pleasant  read- 
ing-room, a  museum  fiUed  with  statuary,  pictures,  and 
other  works  of  fine  art,  a  gallery  of  samples  of  practical 
art  and  manufacture,  an  exceedingly  good  collection  of 
specimens  of  foreign  and  British  natund  history,  anti- 
quities, and  general  articles— all  of  which  are  entirely 
free,  and  to  which,  during  the  holiday  season,  thousands 
of  persons  are  brought  by  railway  from  the  neighbour- 
ing towns,  they  will  not  cause  much  suiprise,  but  be  re- 
mded  as  a  certain  indication  of  the  good  which  result 
from  this  wide  diffusion  of    knowledge  amongst  the 
masses  of  the  people.    The  numerous  donations  condu- 
dvelv  evince  the  warm  interest  taken  by  the  public  in 
the  Institution,  no  less  that  2,571  separate  gifts  having 
been  made  from  time  to  time,  and  the  sum  of  £10,000 
•ubscribed  towards  the  formation  of  the  library  and 
museum,  for  its  enlaigement,  or  for  building  purposes. 
The  lapid  growth  of  the  Institution  has  been  very  great, 
and  the  necessity  of  providing  for  the  increase  of  objects 
is  the  museum  rendered  it  neoeasaiyi  a  few  years  nek. 


to  make  large  alterations  in  the  old  building,  and  to 
erect  the  north  wing,  corridor,  and  staircase;  subse- 
quently, in  June  1856,  the  south  wing  was  commenced, 
and  is  nearly  completed ;  it  will  open  with  an  exhibi- 
tion of  paintings,  the  works  of  local  artists.  By  this 
recent  aadition  to  the  Museum,  at  a  cost  of  nearly 
£3,500,  the  Committee  have  doubled  the  extent  of  space 
available  for  the  purposes  of  the  Industrial  Museum, 
to  complete  which  their  exertions  are  now  especially 
directed. 


%B  ftoiTts^mtittnts. 


EBaATUX^Pige  291,  ed.  2,  line  18,  for  "  nndirtubsd" 
resd  *"  nndiitorted." 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mas,  LoBdoB  Inrt.,  7.    Rer.  H.  Cbrlitmaa,  **  On  the  Hittoiy  sad 
AnUqvitiM  oi  Hexmldrj;  and  on  Mine  othor  tmnohcf  of 
Brltiah  AxelUBOlQgy.'* 
ClumlMl,  8.  , 

EntomolOKlcal,  8. 
Tuvs.  CItU  Enpnoen,  8.    Mr.  F.  R.  Condor,  "On  Ibe  Lsylnf  oC 
the  Pwmnnent  Waj  of  the  Bordeenz  and  Bejonne  Bell- 
wajvecroH  0x9  Gnndet  I/endet.** 
LbuMan,  8.    Profi  Owen, "  On  the  Ghanoter  and  Bnbdlii- 

siontoftheclaMiiraMiiMlto."    Fart  II. 
Patholorieal,  8. 
Wan.  Litemy  Fond,  3. 

London  Init.,  3.    Mr.  E.  W.  Brajley,  **  On  Mineralogy  aaA 

Cfyftallography." 
Archmdogical  Anodation,  4.    Annirenary. 
QeologicJ,  8.    Dr.  H.  Fklooner,  •*  On  the  aeriea  of  Masto- 
don and  Elephant  oocnrrlng  foMil  In  England.** 
Graphic,  8. 
THuas.  London  Intt.,  f .    Ber.  C.  Bontell,  "  On  the  MoBunaita 
Memorlala  and  Engraved  Maonmental  Braaaw  of  Qraat 
Britain.** 
8at.    London  Intt,  3.    Prof.  Robert  Bentl^,  **0n  STvtematfo 
Botany,  with  eipeoial  referenoe  to  the  BStoisl  vpHwrn  of 


BojalBotanlo,3f. 
,8. 


JK- 


PATENT  LAW  AMEND3iENT  ACT. 

jknucAnoHB  voB  piTBirrs  Aim  piorsonov  allowsd. 

[Fnm  GtMweiU,  March  27tK  1867.] 

JhUed  itk  Jamuar^t  1867. 

88.  Henry  Alfked  Jowett,  Bawley,  DerbyiUre— frnprovemsnti  in 

steani  enginei. 

Dated  2fUkJannarf,m7, 

183.  Alfted  Vlnoent  Newtoo,  66,  Chanoery-lane— An  improvement 

in  tlie  manofaotnre  of  liotiery.    (A  commvnioation.) 

Dated  I8tk  Fe^nmry,  ISST. 

477.  Tbomaa  William  Davenport,  Ormond-rtieet,  BJimlnghain,  and 

flamoel  Cole,  WUtoa-«treet,  Atton  Manor— A  new  or  im- 

grored  method  of  mannfteturlnf  and  ornamenting  artielea 
\  papior  maehi  and  eharooal. 

Dated  VMh  Fe^ruanft  1867. 
603.  Iiaao  Aldebert,  67,  Long-acre— An  improred  diaekle  te*  Um 
•piinge  of  cairlagef. 

Dated  2Stk  February,  1867. 
894.  Peter  Annand  le  Comte  de  Fontainemorean,  39,  Rnede  l*Behi> 
quler,  Parlfl— Improremente  in  linger  and  other  ringi.    (A 
oommnnleation.) 

Dated  3rd  Mardk,  1867. 
617.  Glacomo  BUeoni,  Genoa-ObUinins  itaroh  from  a  plant  eaOed 
amm  macnlatnm  'and  aram  Itaiuenm,  and  fkom  all  other 
root!  and  planta  of  the  aram  genu. 

Dated  4tk  Marek,  1867. 
630.  Rndolph  Bodmer,  2,  Tharlev-lnn— Improremente  in  apparatOi 

for  steering  ihlpt.    (A  ooomianloation.) 
634.  Thomaa  Wright  Gardener  Treebv,  1,  Weetbovne4erraee-TiUn 
-^Improremente  in  fewere  and  gnll^Ta,  and  ovtIUl  to  eewers 
and  gnlleya,  and  of  wwage. 
636.  William  Edward   Newton,   66,  Chauoeiy-lane— Certain  fan- 
ptorementi  in  machinee  for  entting  itanding  cropa.    (A 
commnnicatiim. ) 
Jamea   Stephens,  8,   Northampton>rood,  Clerkenwell— Im- 
profcmenta  in  paint  Imnhei,  and  In  similar  kinds  of  broahea* 
Dated  Uk  March,  1867.  _ 

640.  WHUam  FVederiek  Taylor  Bradahaw,  64,  Thnmss  street,  Shef- 
fleld— Improvemenu  in  making  palette  and  other  likeknivea. 
64X  Jean  Louis  FrederioBardin,  Paria— A  new  mode  oToraamentn- 


644. 


638. 


WilUam  Holland,  Blrmhigham— A  new  or  imprond 
tare  of  ronner  notches  and  top  noichee  for  nmbrellaa  and 
parasols. 
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733. 

937. 
939. 


G«org«  Tomlinson  Booifldd,  8iusez-pUoe,  Loiifh1)orofnt:h- 
iMd,  Brixton— Improrements  in  machinery  for  GompreMuig 
daj  and  other  materials  appUcahle  to  the  mannikctare  of 
hrwks  and  other  articles.    (A  oommoalcation.) 
Dated  9th  Marek^  1857. 

William  Flndlater  and  William  Keetley,  Binnlnrbam— Am 
iniproTemeni  or  improvements  in  carriMes. 

Geoxves  Danr^,  Pierre  Fortune  Victor  KotUUard,  and  Hezre 
Adrien  Herder,  Paris— ImproTements  in  nrbonlzing  or 
distilling  wood,  peat,  oil-cake,  coal,  and  other  sahstanees  tat 
the  production  of  gas  for  lighting,  in  carburetting  or  in- 
creasing the  illuminating  effect  of  andinoompresringgas, 
also  in  the  apparatuses  emplojed  for  such  purposes. 

Bichard  Archibald  Brooman,  166,  Fteet-stxeet    Improvements 
in  furnaces  and  flre-places.    (A  communication.) 
Dated  Itk  Marek^  1657. 

George  Hawksley,  Bromley,  Middlesex— An  improrement  in 
constructing  apparatus  for  heating  and  cooling  air,  steam, 
and  other  fluids. 

WUliam  Urqnhart,  481,  Kew  Qzitord.«tre6t— A  n«w  mode  of 
ornamenting  household  fkimitnre. 

Robert  James  Maryon,  40,  Hooper-street,  Westminster-road— 
Improrements  in  the  construction  of  steam  looomotiTe  en- 
gines. 

Pateick  HcGrade,  7,  Upper  Llfly-street,  Dublin— Impcored 
maehiaery  or  apparatus  for  propping  sldpe  or  boats.  . 

Bichard  Archibald  Broomaa,  166,  Fleet-street— An  improved 
method  of,  and  apparatus  for,  maintaining  the  vater  level 
in  boilers.    (A  communication.) 

Dated  9tk  Marek,  1857. 

Frederick  Shand  Henuning,  Westminster— Improvemeati  in 
the  mannlkolnTe  of  railvray  ^alrs  and  steepen. 
Dated  lltk  Mank^  1857. 

George  Monnttord,  Caledonian  -terrace,  Leeds— Improvements 
in  machinery  or  apparatus  for  entting  or  chopping  loaf  sugar, 
roots,  and  other  substances. 

Charles  Emile  GbJ<da,  No.  2,  Sheepcott-Iane,  Bir«lngham«- 
lo^rovements  in  moderator  lamps. 

WiUiam  Boden,  Blackwall— Improved  appaiatus  tor  flusUng 
waterdosets  and  urinals. 

William  Hale,  Swan  -walk,  C]ielsea<->An  improvenieat  in  roll- 
ing Inw  and  steeL 

Dated  I2th  March,  1867. 

Jcanflk  Jules  Derriey,  Paris— Improvements  In  maehinei  tot 
maaoflwittriag  lonages,  waflsn,  or  pastilles  of  pasty  mate- 
rials. 

John  Aveiy,  32,  Essex^strcet,  Stnad— dflji  improved  method  of 
pnrli^riiig  schistous  or  bituminons  oils.    (A  oammanlcation. ) 

George  Travis,  Mercaston,  Derby— Imprownents  la  apparatus 
used  in  the  mannlkctnre  of  cheese. 

William  Edward  Newton,  66,  Chanceiy-laae— bapfored  ma- 
chineiy  for  drawing  and  preparing  silk,  cotton,  wool,  flCc, 
hemp,  and  other  fibrous  substances.    ( A  communication.) 
Dated  I3th  March,  1857. 

Thomas  Home,  Jonr.,  Birmingham — ^A  new  or  improved  me- 
thod of  ornamentingmetalliebedateads  and  waah^haad  stands. 

Samuel  Lawrence  Aiylor,  GoOoif-ead,  and  Thomas  Eaton 
Rollb,  Northill,  Bedibrdslilre— Improvements  in  boilers  tar 

'  feaerating  stoua,  heating  water,aad  for  other  heating  or 
boiling  purposes. 

William  Westbrooke  Squires,  Liverpo<d— Improvements  in  the 


of  letting  on  and  drawing  oif  water  and  other  fluids. 

Edmond  Joseph  Nicolas  Jjivia,  Pari*— Improvements  in  pro- 
ducing printiag  sor&ces. 

Dated  14M  Mmch,  1867. 

John  Wheatman  aad  John  Smith,  SheiLeld— Isaprovvments  in 
the  mode  of  grinding  civoolar  saws. 

Henrr  Bridges,Bridgewater— Improvementsin  bnfflng.  bearing, 
and  draw  springs,  and  buAr  oases  for  railway  purposes. 

Martia  Munn,  Hampstead — Certain  improTemeataia  manhineiy 
or  apparatus  for  washing  or  deansiagoloCheSvPieoe-foods, 
and  other  artldes. 

Thomas  Bowden,  Pendleton,  Lancashire— Improvemeats  la 
apparatus  ftw  disdiaiging  the  water  resulting  from  the  con- 
densing of  steam  used  in  apparatus  heated  by  steam. 
Dated  I9tk  March,  1667. 

Htary  Qlayiher,  Iste  of  Wight— Improvemeata  lastsam-oaglae 
boUer  and  other  f&maces. 

George  Joseph  Hall,  10  and  11,  Aicher-streetySt.  James— An 
improvement  la  finishing  iabrics  made  wholly  or  partly  of 
ailk. 


741. 


751. 
753. 


RIdiard  Arddbald  Brooman,  166,  Fleet-atoeet — Improwaiali 
In  aindag  or  ooating  metals  with  zlaey  and  ia  deaaiasae- 
tals.    (Aoommunioilion.) 

Dated  llth  March,  1867. 
743.  Nathai^el  Jones  Amies,  Manchester— Certadn  ImproremcBtik 
maehlneiy  or  appamtos  Ibr  pdishing  and  flaWilagyansa 
threads. 
745.  Heaiy  BosweU  Palmer,  Bermondsey— An  lasiMroTad  fire  Ui^tar. 
749.  William  Edward  Newton,  66,  Chancery-lane— Ccrtaia  in- 
provements  in  folding  whidow  blinds  and  sliutten.  (Aob- 
muaicattoa.) 
Hodeste  Aaquetin,  Paris— An  improred  travallcr^s  wat^ 
William  MacNaught,  Rochdale— Co-tain  improvements  iasi- 
gines  worked  by  steam  or  other  motlTo  power,  aad  fai  tkir 
gearing  fbr  connecting  them  with  machlnwy,  aad  tatis 
means  of  lubricating  such  eaglaea. 

766.  George  Forsyth,  Stakeford  Foundry,  Maxwelltonra,  NJi/- 

Improvements  in  steam  cooking  apparatua. 
Dated  ISth  March,  1857. 

767.  John  Millar,  Edlnbuigh— Improvements  in  stoppers  or  dodai 

apparatus  fbr  decanters,  bottles,  and  other  reoeptadea. 
769.  Jacob  Green,  Philadelphia,  U.S.- ImproTemcnts  in  gas  con. 
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FRIDAY,  APRIL  10,  1857. 


NOTICE  TO  CANDIDATES. 

PersonB  who  intend  to  ofier  tbemselYes  as 
Candidates  at  the  Society's  Examinations  in 
June  next,  in  London  and  at  Huddersfield,  are 
desired  to  take  notice  that  no  one  will  be  ad- 
mitted to  the  Examinations  who  shall  not  have 
sent  in  his  "  Return  paper*'  to  the  Secretary  of 
the  Society  of  Arts,  before  Monday,  the  20th  of 
April  next. 

Porms  of  the  '^  Retnm  paper"  may  be  had  on 
application  to  the  Secretary  of  the  Society  of 
Arts. 


EXHIBITION  OP  INVENTIONS. 

The  Society's  Ninth  Annual  Exhibition  of 
'  Inventions  was  opened  on  Monday,  the  23rd 
nit  The  Exhibition  wUl  be  open  every  day  till 
the  2did  of  May,  from  10  a.m.  to  4  p.m.,  and  is 
free  to  the  members  and  their  friends.  Members, 
by  tickets  or  by  written  order  bearing  their  sig- 
natore,  may  admit  any  number  of  friends. 


NO  TICE  TO  INSTITUTIONS. 

James  Patrick  Muirhead,  Esq.,  P.R.S.E.,  has 
presented  to  the  Society  of  Arts,  for  distribution 
amongst  the  Institutions  in  Union,  27  copies  of 
*^  Correspondence  of  the  late  James  Watt,  on  his 
Discovery  of  the  Theory  of  the  Composition  of 
Water,"  and  186  copies  of  "  The  Historical  Eloge 
of  James  Watt,"  by  M.  Arago. 

Those  Institutions  which  desire  to  have  copies 
of  these  works,  are  requested  to  make  early  ap* 
plication  to  the  Secretary  of  the  Society  of 
Arts. 


SPEECHES  AND  ADDRESSES  OF  H.R.H. 
PRINCE  ALBERT,  PRESIDENT  OF 
THE   SOCIETY  OF  ARTS. 

At  the  annual  dinner  of  the  Society  for  the 
Encouragement  of  Arts,  Manufactures,  and  Com- 
merce, in  the  Crystal  Palace,  on  the  24th  of  June, 
1866,  Lord  Ashburton,  Vice  President  of  the 
Society,  in  his  address  from  the  chair,  observed  : 
*~7"  To  indace  the  tired  mechanic  to  study  during 
lua  hours  of  rest,  he  must  have  some  inducement 
beyond  that  of  acquiring  knowledge  for  its  own 
*^e ;  he  must  bo  paid  for  it  in  wages  or  in  con- 
fiideration,  and  that  inducement  he  cannot  hope 


for  from  ignorant  employers.  Prince  Albert  has 
felt  this  difficulty;  a  difficulty  not  within  the 
compass  of  this  Society  to  remove  :  and  he  has 
brought  up  succour  to  us  from  other  quarters. 
He  assigned  to  science  and  high  art  its  due  place 
in  the  hierarchy  of  society ;  he  has  encouraged 
our  scientific  and  artistic  institutions,  but  above 
all  he  has  adopted  that  course  which  among 
Englishmen  is  of  most  avail, — he  has  attended 
our  public  meetings,  and  has  in  his  own  person 
appealed  to  us  to  reform  ourselves.  These  ap«- 
peabs  at  the  time  produced  their  effect,  and  woiUd 
continue  to  work  upon  the  public  mind,  if  this 
Society  would  in  its  own  interest,  and  in  the  in- 
terest of  the  cause  it  espouses,  print  and  circulate 
Prince  Albert's  addresses  for  our  use." 

At  a  meeting  of  the  Council  of  the  Society  of 
Arts,  held  on  the  23rd  of  July,  1856,  the  fore- 
going suggestion  was  taken  into  consideratioDy 
when  the  following  minute  was  passed  : — 

"  That  Lord  Ashburton's  suggestion,  to  col- 
lect and  publish  the  addresses,  speeches,  and 
letters  of  H.R.H.  the  President  of  the  Society, 
having  been  considered,  it  was  resolved  :-^That 
a  collection  be  published,  not  at  the  risk  of  the 
Society,  but  by  subscription  among  the  members, 
the  Institutions  in  Union,  and  the  public  at 
large,  as  being  the  best  means  of  showing  the 
public  sense  of  the  efforts  made  by  his  Royal 
Highness  to  promote  social  progress  and  the  En- 
couragement of  Arts,  Manufactures,  and  Com- 
merce, the  chartered  objects  of  the  Society. 

*'  That  two  editions  of  the  collection  be 
published  under  the  sanction  of  the  Society,  the 
one  a  cheap  edition  for  wide  distribution,  and  the 
other  a  library  edition. 

"  That  members  and  others  wishing  to  be- 
come subscribers  be  requested  to  transmit  to  the 
Secretary  a  statement  of  the  number  of  copies 
they  subscribe  for,  with  the  amount  of  their 
subscriptions." 

It  is  proposed  to  publish  the  Library  Edition 
at  half-a-guinea,  and  the  cheap  edition  at  three- 
pence each,  or  one  pound  per  hundred. 

Subscriptions  to  promote  the  above  object  will 
be  received  by  the  Secretary. 


ADVICE  TO  CANDIDATES. 

The  following  letter,  addressed  to  the  editor  of 
the  Journal,  has  been  received  from  a  member  of 
the  Board  of  Examiners  : — 

Sib, — As  tho  time  of  holding  the  Society's  Exsmioa- 
tioos  is  DOW  drawing  nesr,  and  as  many,  indeed  I  may 
say  most,  of  the  candidates  know  but  little  of  the  manner 
in  which  Examinations  are  cond acted,  whether  at  the 
Univenities,  by  the  Civil  Service  Examiners,  orelsewhere, 
it  may  not  be  oat  of  place  if  I  use  the  columns  of  the  So- 
ciety's Journal,  to  give  a  few  words  of  friendly  advioe  to 
those  young  men  who  propose  to  present  themselves  for 
examination  before  the  Society's  examiners  in  the  begin- 
ning, of  June.     My  remarks  will  be  very  plain,  intended 
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as  they  chiefly  are  for  those  who  do  not  clearly  know 
what  an  examination  la,  or  how  they  shonld  conduct  them- 
•dvefl  with  respect  to  it. 

In  the  first  place  it  will  be  found  that  candidates,  es- 
pecially those  who  have  had  but  little  judicious  guidance, 
are  only  too  ready  to  take  up  several  subjects  at  once. 
They  think  it  creditable  to  them  to  be  able  to  compete 
in  so  many  things  at  the  same  time.  This  is  a  great 
etror.  A  candidate  who  confines  his  attention  to  one  or 
eyen  two  subjects,  is  almost  sure  to  obtain  a  higher  certi- 
ficate, than  he  who  spreads  his  attention  over  many ;  but, 
what  is  of  far  more  importance,  his  thoughts  being  con- 
centrated on  one  point  at  a  time,  he  acquires  clearer  notions 
of  the  primary  principles  of  the  subject  he  is  striving  to 
acquire  tlian  if  he  were  to  direct  his  attention  to  several  at 
once.  It  is  as  true  of  meotal  as  of  mechanical  effort ;  to 
produce  an  effect  at  all,  a  certain  time  is  necessaiy.  The 
mind  must  be  saturated  with  a  subject,  before  it  can  be 
said  to  make  it  its  own.  Again,  in  an  examination,  a 
candidate  must  not  only  know  the  subject,  he  mutit  have 
it  well  in  hand  beaides ;  it  will  be  of  no  avail  to  him  to 
know  where  he  could  find  the  information  he  is  in  want 
of,  if  he  had  a  library  to  refer  to.  He  must  not  only 
have  the  knowledge,  but  be  able  to  make  it  available, 
and  recover  it  if  he  should  have  lost  it. 

Ab  several  of  the  subjects  of  examination  are  valu- 
able not  only  in  themselves,  but  also  as  mental  exer- 
dses — mathematics,  for  example,  it  is  obvious  that  if 
they  are  not  followed  to  some  considerable  extent,  they 
will  fail  to  come  up  to  the  latter  requirement,  however 
they  may  satisfy  the  former.  For  instance,  to  store  up 
in  the  memory  the  results  which  may  be  found  in  a  book 
on  Mensuration,  will  supply  iniormation  useful  so  long 
as  it  remains  distinct  and  clear — ^bnt  no  longer;  while 
as  an  exercise  of  the  understanding  it  will  be  of  little 
or  no  value.  Loose  and  inaccurate  in  lormation  on  any  sub- 
ject is  never  worth  much,  and  it  is  sometimes  positively 
injurious.  The  true  principle  is  to  take  up  one  subject, 
to  work  it,  to  leaven  the  whole  understanding  with  it, 
and  then  to  go  on  to  another. 

There  is  another  great  error  into  which  candidates  not 
nnfrequently  fall,  and  which  savours  somewhat  of  dis- 
honesty. I  mean  the  practice  of  giving  evasive  answers, 
of  dodging  the  question,  if  I  may  be  allowed  to  use 
a  vulgar  but  expressive  word,  of  fencing  with  the  exa- 
miner, and  striving  to  mask  special  ignorance  or  loose 
information  under  vague  generalities.  The  honest,  and 
indeed  the  safe  course  for  a  cacdidate  to  follow,  when  he 
cannot  answer  a  question,  is  to  pass  it  by ;  a  guess  may 
reveal  a  depth  of  ignorance  of  which  otherwise  the  exa- 
miner would  have  had  no  conception. 

Again,  many  persons,  through  nervousness  and  timid 
apprehension,  imagine  that  it  must  be  a  very  difficult 
matter  to  answer  an  examiner's  questions.  Now,  to  one 
acquainted  with  the  subject  under  examination,  the  diffi- 
culty is  not  so  great,  after  all.  Questions,  which  at  the  first 
glance  appear  to  be  very  difficult,  gradually  open  out  to  a 
little  patient  thought.  Besides,  I  know  that  it  is  the  de- 
termination of  the  examiners  generally  not  to  set  riddles 
or  conundrums  in  any  of  the  subjects,  but  to  give  those 
fair  and  direct  questions  which  test  knowledge  rather 
than  ingenuity — which  prove  whether  an  examinee  has 
mastered  the  principles  of  the  subject,  or  whether  his 
acquaintance  with  it  is  loose,  superficial,  and  popular,  such 
aa  a  man  might  acquire  by  attentively  listening  to 
another  talking  about  it.  Those  candidates  who  propose 
to  oome  to  the  Society's  Kxaminations  next  June,  well 
read  and  carefully  prepared  in  the  subjects  they  meau 
to  bring  up,  will  not  only  receive  the  reward  due  to 
their  indostiy  and  talenu,  but  they  will  be  the  means 
of  inducing  and  urging  many  others  to  go  and  do  like- 
wise. 

I  am,  dec., 

A  MEMBER  OF  THE  BOARD  OF  EXAMINERS. 


EXAMINATIONS. 

The    following    correspondence    has    taken 
place  upon  this  snbject : — 

To  THE  SeOBETJLRT  OF  THS  SOCIETT  OF  AbTS. 


SiB,-^I  find  it  necessary  to  make  an  appeal  to  you  in 
reference  to  the  proceedings  and  the  resuitaof  the  prelim- 
inary   Examination,  held  at on 

the of 

After  becoming  connected  with  the  Society  of  Arts,  I  de- 
decided  to  send  in  two  youths  as  competitors,  one  for 
Mathematics  and  History,  and  the  other  for  French  and 
Gorman,  being,  of  course,  guided  by  your  printed  rego- 
lations  as  sent  to  me.      The  two  youths  consequently 

attended  the  Examinations  at  and 

one  of  them  was  plucked  for  the  reason  assigned  in  the 
enclosed  letter  of  the  Rev. 

Now,  the  printed  paper  sent  me  did  not  mention  arith- 
metic for  the  preliminary  Examination ;  therefore,  as  the 
youth  referred  to  intended  to  go  in  finally  for  modem 
languages,  his  attention  had  been  exclusively  directed  to 
those  subjects,  with  English  composition  and  commercial 
correspondence. 

In  consequence  of  the  altered  plan,  I  considered  the 
youth  was  placed  in  a  false  position,  especially  as  we  were 
guided  by  the  printed  regulations  sent  me.  It  was, 
therefore,  no  fault  of  ours,  and  as  the  youth  would  be 
sure  to  distinguish  himself,  I  hope  he  will  be  allowed  to- 
present  himself  for  Examination  at  Huddersfield.  As  to 
his  arithmetic,  I  will  guarantee  his  being  efficient  in  that 
department  before  June.  Ton  will,  therefore,  oblige  me 
by  bringing  this  case  before  the  Board  of  Examinen  in 
London.— I  am,  Sir,  yours  most  respectfully. 


(RCFLT.) 

Sib,— Tour  letter  of  the  3rd  inst.  has  been  earefhlly 
considered,  and  I  am  directed  to  state  in  reply  to  yon  that 
the  Council  cannot  interfere  with  the  discretion  of  the 
Local  Board,  which  they  must  assume  to  have  been  jndi- 
ciouiily  and  properly  exercised. 

Independently  of  this,  I  would  observe  that  one  of  the 

fdncipal  objects  the  Society  of  Arts  had  in.  view  in  estab- 
ishing  a  general  system  of  periodical  examination  for 
those  who  attend  classes  at  Mechanio»'  Institutions,  and 
for  such  of  the  middle  classes  as  desire  to  avail  themselvef 
of  the  advantages  they  ofier,  was  to  secure,  if  |K)ssible, 
that  a  greater  amount  of  attention  should  be  given,  ai 
well  by  teachers  as  by  pupils,  to  the  common  and  ipd|^ 
pensable  elements  of  a  sound  education,  however  restricted 
in  extent  it  might  happen  to  be.  Sorely  every  lad  on 
leaving  school  ought  to  be  abfe  to  write  a  fair  hand,  to 
spell  correctly,  to  revise  simple  mistakes  in  English  com* 
position,  and  to  work  easy  sums  in  the  common  rules  of 
arithmetic  That  a  great  many  youths  at  the  present  day 
are  grossly  deficient  in  these,  the  very  first  rudiments  of 
education,  they  have  the  large  and  varied  experience  of 
the  Civil  Service  Examiners  to  confirm  their  own  observa- 
tion. They  do  not  believe  that  any  pntficiency,  however 
great,  in  modem  languages,  could'  compensate  a  lad  for 
his  ignorance  of  these  elementary  principles,  on  which  mI 
sound  education  must  be  based. 

I  am,  Sir, 

Your  obedient  servant, 

P.  LE  NEVE  FOSTER, 
SecreUuj. 
Bodetj  of  Alts,  Adelpbi,  W.C.,  AprU  8th,  18BT. 


To- 
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LOCAL  BOARDS  OF  EXAMINERS. 

A  Local  Board  of  ExaminerB,  to  conduct  the 
preliminary  examinations  required  by  the  So- 
ciety of  Arts  previous  to  the  general  examina- 
tions in  June,  has  been  appointed  by  the  Brad- 
ford Mechanics*  Institution  for  that  district. 

The  members  of  the  Board  are — 


Rev.  S.  G.  Gre«D,  B.A. 
Ber.  D.  Frazer,  M.A. 
Rer.  H.  B.  Creak,  M.A. 


Mr.  Witliam  Glough. 

Mr.  G.  Lund. 

Rev.  W.  R.  Smith,  M.A. 


Mr.  Alfred  Harris,  Jan. 

p^— 111— — ^^■■^^■■■— 

THE  ECONOMY  OF  FOOD. 

Sib,-— I  have  read  with  great  pleasure  the  interesting 
and  instructive  paper  delivered  by  Dr.  Letheby  to  the 
Society  of  Arts  on  the  economy  of  food.     That  paper 
contains  information  which  may  be  turned  to  good  ac- 
count in  every  domestic  establishment,  which  may  be 
made  beneficially  available  by  those  whose  duty  it  is  to 
provision  our  fleets  and  armies,  and  which  deserves  the 
serious  consideration  of  the  superintendents  and  inspeo* 
tors  of  hospitals,  gaols,  and  poor-houses.     Dr.  Letheby 
mentions  the  different  articles  of  diet  which  form  the 
staple  food  in  different  countries,  and  he  says,  "  every* 
where  the  pulses  and  leguminous  seeds  are  cidtivated  for 
their  rich   nitrogonq|is   qualities."      In  Yucatan,  and 
throughout  the  whole  of  Central  America,  black  beans 
form  a  large  portion  of  the  daily  food  of  the  inhabitants, 
particularly  the  Indians.    These  beans,  which  are  called 
frijoUn,  are,  when  uncooked,  about  the  size  and  colour  of 
'parched  coffee  berries.     They  are  boiled  and  eaten  with 
pepper  and  salt,  and  are  served  up  at  breakfast,  dinner, 
and  supper.    Some  of  the  natives  almost  live  upon  them, 
and  they  are  to  them  as  necessary  an  article  of  food  as 
maccaroni  is  to  the  lazzaroni  of  Naples.  I  had  the  pleasure 
of  being  first  introduced  to  this  dish  about  ten  years  ago, 
whilst  spending  a  fortnight  at  Omoa.  When  it  was  placed 
upon  the  table  it  did  not  present  a  very  attractive  ap- 
pearance, and  my  first  impression  was  that  it  was  some 
viUanous  preparation  of  blood,  extracted  from  a  foul 
street-feeding  porker,  or  not  impossibly  from  the  veins  of 
an  Indian.      Having  been  assured  that  it  was  vegetable, 
and  not  animal  diet,  and,  moreover,  that  it  was  whole- 
some and  good  for  food,  I  ventured  to  taste  it,  and  found 
it  far  from  being  unpalatable.    Like  many  things,  and 
persons  too,  at  first  exciting  our  antipathy,  it  improved 
upon  acquaintance,  and  I  ceased  in  a  short  time  to  wonder 
that  the  natives  should  not  only  be  passionately  attached 
to  it,  but  that  they  should  get  fat  upon  it.    It  i  s  extremely 
unctuous,  and  is,  I  have  no  doubt,  very  rich  nitrogenous 
food.    There  is  another  favourite  article  of  food  amongst 
the  Indians  of  Yucatan.    It  is  a  small  thin  cake,  about 
the  size  of  a  saucer,  made  of  the  meal  of  the  maize,  or 
Indian  com,  and  called  a  tortilla.    This,  when  roasted, 
somewhat  resembles  the  oatcake  of  Scotland.      For  a 
glass  of  anniseed  and  a  toasted  tortilla,  an  Indian  would 
go  through  fire  and  water.    He  certainly  would  not  hesi- 
tate to  commit  a  crime.    Not  a  very  long  time  ago  an 
Indian,  on  the  very  lowest  grade  of  humanity,  was  con- 
victed of  murder.    The  victim  was  his  wife.    They  were 
seen  standing  together  at  the  door  of  their  hut,  apparently 
engaged  in  quiet  converse.    Suddenly  the  man  was  ob- 
served to  seize  a  knife,  and,  as  quick  as  lightning,  to 
plunge  it  into  her  heart.    She  fell  upon  a  log,  quivered 
for  an  instant,  like  a  reed  when  shaken  bv  the  wmd,  and 
expired.    The  wretched  criminal  looked  at  the  corpse 
with  perfect  unconcern,  and  when  arrested,  which  he  was 
immediately,  walked  cheerfully  away  as  if  he  was  going 
to  his  breakfast.    Never  did  I  behold  such  a  pistare 
of  degraded  hnmanity  as  this  poor  creature  preseated. 


No  beam  of  intelligence  in  his  face,  no  speculation  in  his 
eye,  no  working  of  the  facial  muscles  betokening  emotion 
of  the  slightest  kind.  A  long  face,  a  lofty  but  rather 
crooked  narrow  forehead,  high  cheek  bones,  a  thin  deli- 
cate nose,  compressed  at  the  nostrils,  a  small  mouth,  a 
retreating  chin,  and  a  complexion  dun-coloured  and 
cadaverous.  In  short  he  had  all  the  physical  indications 
of  an  idiot.  But  he  was  not  an  idiot,  and  he  had  not  mind 
enough  to  be  mad.  He  was  simply  a  human  being  with- 
out the  slightest  mental  cultivation.  A  laborious  attempt 
was  made  during  the'  time  he  was  in  gaol,  to  instil  into 
his  mind  some  knowledge  of  Christianity,  and  to  impress 
him  with  the  sense  of  his  awful  situation.  Father 
Avaro,  a  member  of  the  order  of  Jesus,  a  zealous, 
pious,  and  benevolent  man,  attended  him  day  and  night, 
and  thought  that  he  had  made  him  understand  and 
feel,'  what  was  needful  for  his  salvation.  On  the  morning 
before  his  execution,  a  few.  minutes  before  he  was  led 
out,  he  told  the  priest,  in  as  solemn  a  manner  ashe  could, 
that  he  had  one  last  request  to  make  to  him.  Tlus  occa- 
sioned no  little  surprise;  the  good  man's  eye  moistened, 
and  his  countenance  was  irradiated  with  hope ;  could  it  be 
possible— -had  the  light  of  Heaven  come  upcm  this  wretched 
creature's  benighted  mind  now  at  the  last  moment ;  had 
intelligttnoe  beamed  upon  his  intellect,  now  when  the 
soul  was  beating,  as  it  were,  against  the  bars  of  its  cage, 
and  was  about  to  be  released ;  and  would  he,  could  he, 
embrace  the  cross  and  be  saved  ?  Such  tliines  had  bap* 
pened ;  his  church's  annals  were  full  of  miracles  as  great 
and  greater.  What  was  his  request,-— assuredly,  said 
the  kind.  Jesuit,  it  should  be  complied  with,  if  not 
inconsistent  with  his  duty.  What  was  this  last  solemn 
request?  "  Please  to  get  me  a  toasted  tortilla?"  A 
toasted  tortilla  was  got  for  him ;  he  was  led  to  the 
scaffold  eating  it ;  and  he  was  hanged  with  an  unmas- 
ticated  piece  sticldng  out  of  his  mouth. 

There  is  a  dish  which  used  to  be  generally  used  in  the 
Viesi  Indies,  but  I  believe,  it  is  now  almost  confined  to 
British  Guiana.  It  is  called  Pepperpot.  It  is  a  sort  of 
omnium  gatherum,  a  kind  of  oUa  podrida,  Pepperpot  is 
compounded  in  this  wise :  a  large  earthenware  vessel  is 
procured,  and  into  it  is  placed  the  relics  of  the  breakfast, 
the  luncheon ,  and  the  dinner,  from  day  to  day  and  from  year 
to  year,  with  the  addition  of  a  small  quantity  of  cazarife, 
or  cazareep,  and  a  liberal  allowance  of  fresh  red  peppen,' 
Whatever  is  left  after  a  meal,  legsand  wings  of  chickens, 
dnim-sticks  of  ducks,  backbones  of  turkies,  bits  of  fish, 
ham,  beef,  mutton, 

**  Eve  of  newt,  and  toe  of  fro^, 
Wool  of  bat,  and  tongue  ofaog ; 
Adder*B  fork,  and  blind  irorm's  sting, 
lisord's  leg,  and  owlet's  wing ;" 

all,  all,  are  cast,  with  reckless  indifference,  into  this 
witches'  cauldron,  and  warmed  up  together.  The  con. 
ditions  of  a  true  pepperpot  are  these  principally:-^ 
First.  The  vessel  must  be  put  upon  the  fire  and 
stirred  up  ^very  day.  Second.  It  must  never  be 
emptied  and  washed  out.  That  would  break  the  charm. 
Third.  A  small  portion  of  cazarife,  to  give  the 
compound  a  homogeneous  flavour,  must  be  added  every, 
day.  Cazarife  is  a  preparation  of  the  juice  of  the 
cassava  root,  and  is  slightly  poisonous,  but  that  is  of  no 
consequence.  There  are  families  in  British  Quiana  to 
whom  pepper  pots  have  descended  from  time  immemorial, 
and  which,  from  the  period  they  commenced  their  savoury 
career  have  never  been  polluted  by  being  brought  into 
contact  with  napkin,  or  water.  Were  some  of  the  jars 
examined,  it  is  not  impossible  that  some  northern  rhyme- 
in  Kunic  characters,  or  pithy  apopthegm,  in  Mexican 
hieroglyphics  might  be  aisoovered.  I  have  had  the 
courage  to  taste  this  celebrated  dish,  and  although  I  have 
heard  it  spoken  of  in  the  highest  terms,  I  should  re- 
spectfully decline  to  give  it  my  vote  and  interest. 
I  |Dr.  Bankroft,  in  his  <'  Essay  on  the  Natural  History  of 
Quiana,"  published  in  1769,  speaking  of  the  Indian 


812 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  April  10,  1867. 


cookeiy,  says:  "Their  usual  method  of  cooking  all 
animal  food  is  by  boiling  it,  either  with  water,  or  the 
juioe  of  the  poison  Cassava,  to  which  they  add  such  a 
quantity  of  red  pepper,  as  would  instantly  excoriate  the 
mouth  of  a  person  unaccustomed  to  its  use,  but  it  is  in- 
dispensably necessary  in  this  climate  to  corroborate  the 
solids  and  promote  digestion,  which  would  otherwise  be 
imperfect ;  though  it  is  a  general  but  mistaken  opinion, 
that  the  copious  use  of  spices  is  detrimental  to  the  in> 
habitants  of  hot  climates,  whereas  nothing  is  more  pro- 
ductive of  health,  and  we  find  that  nature  has  not  only 
produced  them  more  particularly  in  these  climates,  but 
taught  the  inhabitanta  their  use ;  and  not  only  the  Indiana 
of  America  between  the  tropics,  but  the  inhabitants  of 
Africa  and  the  East,  all  season  their  food  with  a  great 
quantity  of  spices,  particularly  pepper,  a  practice  in  which 
wey  are  likewise  imitated  in  a  greater  or  less  degree  by 
all  the  Europeans  who  have  resided  in  those  countries 
long  enough  to  acquire  the  knowledge  of  its  use.  By 
this  practice  the  Indians  wholly  preserve  themselves  from 
those  intermitting  fevers  which  are  endemial  to  the  other 
inhabitants  of  Guiana,  who  do  not  imitate  them  therein. 
But  though  the  Indians  live  in  the  excessive  use  of  pepper, 
they  are  never  afflicted  with  the  gout,  notwithstanding 
the  humidity  of  the  air  renders  it  particularly  troublesome 
to  those  of  the  white  inhabitants  who  have  transported 
it  from  Europe,  and  I  think  that  spices  ou^ht  to  oe  no 
longer  enumerated  among  the  predisposing  causes  of 
that  disorder." 

Dr.  Bankrofb  g^ves  an  interesting  account  of  the 
Cassava,  and  the  mode  in  which  it  is  prepared.^  He  says, 
'<  The  cassava  shrub  is  about  four  feet  m  height,  knotted, 
and  covered  with  an  ash-coloiured  bark.     Within  it  is 
pithy.    Near  the  top  it  divides  into  several  short,  small 
green  branches  ;   from  these  arise  reddish   foot-stalks, 
about  six  inches  in  length,  supporting  large  digitated 
leaves.    The  root  is  white,  soft,  and  farinaceous,  of  a 
cylindrical  form,  nearly  a  foot  in  length,  and  five  or  six 
inches  in  circumference.     This  root  is  grated,  on  large 
copper  graters,  into  coarse  mcsd,  from  which  its  juice  is 
separateid  by  expression.    This  meal  is  then  put  on  large 
plates  of  iron,  placed  over  a  slow  fire,  and  formed  into 
circular  cakes  of  different  magnitude,  and  from  one  to 
four  lines  in  thickness ;  on  these  plates  it  is  baked,  until 
the  surface  becomes  brown,  and  it  will  then  keep  sweet  and 
wholesome  for  many  months.  But,  notwithstanding  this 
is  the  usual  bread  everywhere  on  this  coast,  yet  every 
part  of  the  root  from  which  it  is  made  is  a  steady  and 
fatal  poison,  of  the  cold  kind,  causing,  when  internally 
taken,  violent  spasms,  a  tumefaction  of  the  abdomen,  and 
a  speedy  cessation  of  all  the  vital  functions.  The  aqueous 
part  is  expressed,  not  because  it  is  more  poisonous  than 
the  farinaceous  substance,  but  to  facilitate  the  baking. 
By  the  inattention  of  the  slaves,  this  Juice  when  ex- 
pressed, is  frequently  drank  by  the  sheep,  hogs,  and 
poultry,  on  the  plantations,  and  ever  proves  fatal   to 
them.    Yet  the  animals  thus  poisoned  are  always  eaten 
by  the  inliabitanta.     I^his  poison,  fatal  as  it  is  in  its 
crude  state,  is  rendered  perfectly  innocent  and  wholesome 
by  fire.  Thus  the  bread  by  baking,  is  rendered  innoxious 
and  nutritious ;  and  the  poisonous  juice  of  the  root, 
when  expreraed,  is  by  the  Indians  and  white  inhabitants 
boiled  with  venison,  pepper,  &c.,  and  thus  affords  an  agree- 
able and  salubrious  soup." 

The  best  cassava  cakes  are  made  in  Jamaica.  They  are 
about  the  size  of  a  cheese  plate,  and  very  thin.  When 
steeped  in  oil,  sprinkled  with  cayenne,  and  lightly  broiled 
on  the  gridiron,  they  are  delicious.  Dressed  in  this 
manner,  they  form  an  excellent  accompaniment  to  wine. 

An  inebriating  drink  is  also  made  from  the  cassava, 
by  the  Indians.  It  is  caUeA  niworree.  The  cassava 
bread  is  steeped  in  water  until  ^rmentation  commences, 
to  promote  which  the  women  chew  a  portion  and  mix  it 
with  the  rest.  When  the  fermentation  is  completed,  the 
liquor  is  strained  off,  and  is  ready  for  drinkmg.  The 
aste  is  said  to  bear  some  resemblance  to  that  of  ale,  but 


is  not  quite  to  agruahU;  the  latter  may  easily  be 
believed.  An  intoxicating  drink,  made  in  a  similar 
manner  from  the  seeds  of  certain  plants,  was  met  with  by 
Captain  Cook  in  one  of  the  South  Sea  Islands. 

There  is  a  vegetable  called  the  Ocro^  a  species  of  Hibis- 
cus, which  is  much  prized  by  old  West  Indians.  The  fruit 
is  something  like  a  small  cucumber  in  appearance,  andcoO' 
tains  a  great  number  of  small  seeds.  It  is  sometimes  boiled 
and  eaten  as  a  vegetable,  but  more  frequently  it  is  used 
in  soup.  It  is  slimy  and  mucilaginous,  and  not,  I  belieTe, 
very  nutritions.  It  is,  however,  a  great  favourite,  and 
when  boiled  down  with  a  shin  of  beef  and  a  few  cocoa 
and  onions,  it  makes  a  *'  gruel  thick  and  slab,"  such  u 
the  Creoles  delight  in.  It  was  formerly  much  used  by 
the  female  slaves,  in  consequence  of  certain  properties 
which  it  was  supposed  to  possess. 

A  celebrated  dish  amongst  the  early  settlers  in  Hon- 
duras was  fifigerieo,  pr  finger  and  eo.  This  was  a  Urge 
turtle  cooked  in  the  shell.  When  it  was  ready  for  eating, 
as,  on  account  of  its  shape,  it  would  not  stand  upon  the 
table,  unless  it  were  propped  up  like  a  ship  upon  the 
stocks,  it  was  placed  upon  a  flour  barrel,  the  nead  of 
which  had  been  knocked  in.  The  partakers  of  this 
savoury  and  delicious  fare  stood  round  the  barrel,  and 
helped  themselves  with  their  fingers  from  what  quarter 
they  listed,  for  there  were  various  departments  in  this 
same  fingerioo.  In  one  part  the  entrails  were  to  be  found 
chopped  up  small,  and  seasoned  with  different  herbs  and 
spices ;  in  another  a  sausage  meat  made  of  the  lean  of  the 
animal,  also  made  tasty  with  numerous  condiments ;  in 
another  the  blood ;  in  another  the  glutinous  portion  of  the 
fins ;  and  in  another  the  fat,  green  and  transparent  as  the 
emerald,  reposed  in  luscious  morsels.  The  whole  of  this 
was  covered  over  with  browned  bread  crumbs,  and  orna- 
mented with  the  yolks  of  boobies'  eggs,  red,  green,  and 
white  capsicums,  and  in  the  middle  was  stuck  the  head, 
having  in  it  two  red  bird  peppers  where  the  eyes  had  been,* 
and  slices  of  lime  in  the  mouth.  The  only  beverage  permit- 
ted to  be  drunk  at  this  *'  feast  of  shells"  was  c^mpagne, 
which  was  quaffed,  not  from  golden  goblets  or  sparkling 
crystal,  but  rude  calabashes  plucked  from  the  branches  of 
the  adjacent  trees.  This  barbaric  epicurism ,  the  offspring 
of  wild  bush  life,  has  gradually  died  awav.  The  last  cook 
who  was  skilled  in  the  manufacture  of  fingerioos,  was  an 
old  black  woman  called  Auntie  Peggy,  who  had  formerly 
been  a  slave.  She  fell  a  victim  to  the  cholera,  three  yean 
ago,  and  now  there  is  no  one  left  who  can  make  a  fin- 
gerico.  The  secret  of  the  extraordinary  lustre  of  Titian's 
blue  died  with  him,  and  the  art  of  making  fingerioos 
rests  in  the  gi'ave  with  Auntie  Peggv. 

A  favourite  breakfast  diet  with  the  Creoles  of  British 
Honduras,  and  not  by  any  means,  I  think,  a  disagreeable 
one,  is  com  lob.  The  name  is  noi^euphonious,  but  the 
thing  signified  is  nutritious  and  wholesome.  Com  lob 
is  made  of  Indian  com  meal  and  milk  boiled  together, 
until  the  mixture  arrives  at  the  consistency  of  hasty 
pudding,  when  it  is  eaten  sometimes  with  salt,  and  some- 
times with  sugar,  or  the  juice  of  the  sugar  cane.  The 
latter  is  considered,  and  I  believe  justly  so,  to  be  very 
fattening.  The  negroes  are  very  fond  of  the  sugar  cane, 
and  if  one  of  those  gentry  has  nothing  else  to  do,  which 
frequently  happens,  and  dumber  does  not  assert  its  power- 
ful claims,  he  wiU  usually  take  out  of  his  long  trousers* 
po|cket  a  piece  of  that  saccharine  stalk,  and  press  the 
juice  out  of  it  with  his  elephantine  tusks.  The  sugar 
cane  is  often  given  to  horses,  which  it  not  only  fattens, 
but  gives  to  them  a  smooth  and  glossy  coat. 

Speaking  of  salt.  Dr.  Letheby  says,  '*  the  experimeota 
of  Boussingault  upon  cattle  have  also  shown  how  im- 
portant is  the  function  of  salt  in  nourishing  the  system. 
He  found  that  when  cows  were  deprived  of  it  they  go| 
out  of  condition;  the  hair  became  rough,  and  was  matted 
together,  bald  patches  appeared  on  their  bodies,  and  the 
temperament  of  theanimals  became  coldand  phlegmatic. 
The  superiority  of  the  Jamaica  salt-pond  mutton  ha« 
been  long  known.    In  the  neighbournood  of  the  m^ ' 
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41,  Locomotive  Engine  and  Teadei ;  T.  B. 
CramptoD,  C.E.,  Bnckinghim-etreet, 
Adelphi. 

Engines  conatructed  upon  this  principle  were 
the  Gnt  to  be  ainployed  for  expreas  tntiDs  in 
France,  in  184B.  _  Their  pecaliantiea  are  the 
low  cenlre  of  gravity,  the  absencB  of  over-hang- 
ing weight,  and  thefacilil]'  of  repair,  the  whole 
of  the  working  parts  being  outside.  Upon  the 
railwaya  in  the  north  of  France,  enginea  upon 
this  principle  have  run  on  an  average  26,000 
miles  per  annum  ;  whereas,  the  ordinary  engines 
I)aveoul7ninl6.000mile9.  Statistics  taken  over 
■even  jeani.  show  that  the  wear  and  tearisleaa 
than  in  ordinary  engines,  and  the  excess  of  dis- 
tance run  is  in  a  great  measure  attributed  to  the 
facility  with  which  small  repairs  can  be  executed 
vrithout  removal  to  the  workahoj).  Out  of  22 
locomotives  exhibited  at  the  Pans  Exhibition, 
14  were  upon  this  prindple.  The  onlj  great 
medal  awarded  for  locomotives  in  1861,  was 
given  for  this  invention,  and  it  is  stated  that  a 
similar  award  would  have  been  made  at  Paris 
in  1666,  had  not  Mr.  Ciampton  been  one  of  the 

117.  Patent  Wedge  Piah-Joint  Chair  and  Inter- 
mediate Ohoir  with  Iron  Wedge  and  End 
Grain  Wooden  OdbMoq  ;  F.  M.  ParBons, 
6,  Dnke-street,  Adelphi. 
The  chief  featores  in  the  joint  chair  are,  that  it 
aSbrda  the  rails  vertical  and  lat«ral  support, 
while  at  the  same  time  it  efiiectnally  fishes  the 
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jmnt.and  thiswithout  the  use  of  bolts  and  nuU, 
and  the  consequent  necessity  of  making  holes  in 
(he  railj.  This  is  accompli  shed  by  making  the 
fish  on  one  side  a  wedge  of  wrought  iron,  which 
is  driven  in  between  the  rails  and  cushions  of 
wood  placed  in  the  chair  with  their  end  grain 
against  it.  The  tUh  wedge  is  provided  with 
jags  or  barbs,  which  house  themselves  in  the 
wood  cuahiona,  and  as  no  slirinkage  in  Iho 
thickness  of  the  cushions  (from  the  wood  being 
placed  endwaya  of  tlie  grain)  can  lake  place,  the 
combination  affords  a  secure  and  durable  fasten- 
ing, and  at  the  same  time  a  perfect  fiahed 
joint.  All  the  parts  are  simple  aud  inexpensive, 
and  with  the  exception  of  the  wooden  cushions, 
are  indestructible,  and  these  Ijeing  ereosoted,  and 
protected  against  the  admission  of  moisture  by 
the  chair  on  one  side,  and  the  fish  wedge  on  the 
other  (which  cover  the  end  grain  and  sap 
vessels),  are  conaidetablj'  more  durable  than 
ordinary  wooden  keys.  The  overhanging  rib« 
or  flanges  brinK  the  whole  of  the  bottom  of  the 
chair  into  tension,  and  thus  give  great  power  of 
resistance  to  the  strain  thrown  on  it  in  drivins 
the  iron  fish  wedge.  The  intermediate  chair  u 
constnict«d  on  the  same  priucijile  as  the  Joint 
chair.  It  holds  the  rail  much  tighter  than  with 
Hie  ordinary  chair  key,  and  keepa  it  firmly  down 
on  its  seat.  It  is  stated  that  no  instance  has 
jet  ocoatred  of  a  wedge  shaking  ont,  although 
It  is  upwards  of  two  yearn  since  the  first  were 
laid  down.  These  chairs  are  in  useon  theOreat 
Northern.  Eastern  Counties,  East  Kent,  and 
South  Western  Bailways.  A  prize  medal  was 
awarded  at  the  Paris  Exhibition  of  185S. 


2        ADDEIfDA  TO  CATALOGUE  OP  EXHIBITtON  OF  iNVEimOlIS. 


RiU  and  Wtl|<  nmond. 


118.  TheNantilua  Diving  Apparatus;  Exhibited 
by  the  Nautilus  Company,  31,  Great 
0«orga -street,  Westmi niter. 
Thla  machine  con«iit«  of  a  working  cbxinber. 
capable  pf  accommodating  a  large  or  imall 
uumber  of  diven,  and  BnrrtHinded  by  other 
clumben.  io  nhich  the  relaliTS  propartionB  of 
air  and  water  may  be  go  regnlalea,  that  the 
diven  within  the  machine  are  able  to  sink  or 
raiKO  it,  or  to  endue  it  with  a  buoyant  ]xiwer 
for  lifting  weigh IB,  according  to  uircumstanam. 
CompresBed  tir  ia  eupplied  to  tlic  ajjoanttuii 
through  a  flexiLle  tube  connected  with  a  m- 
wrvoir  at  (he  surikc«,  For  detailed  deacri))- 
tioD,  xe  Journal  of  the  Socuty  of  ArU,  No. 
^1,  page  244. 

11'.',  Apparatas  for  Improving  the  Ventilationpf 

HineB,  by  Removing  Noxious  Gfwes  from 
Fast-End  Workiogs ;  Jamos  Wadsworth, 
Hazel-grove,  Stockport,  Chcahire. 
The  great  difliailly  in  the  venlilatiou  of  iniuea 
ia  the  dislodgemcnt  of  intiammaUc  gnu  from 
those  remote  parta  of  the  workingii,  through  | 
which  it  in  found  inipracticahle  to  iulroduto  an  I 
atmoBphericcurrentsuflioiently  powerful  to  pre- I 
vent  the  accumulation  of  mich  gas  in  danger' 
0U3  ijunntitics.  Tivomeana  of  efTucling  this! 
object  are  here  thovrii.  The  first  cuniiatA  of  a 
double-acting  beltowa.  uiounlcd  upon  a  var- 
riajj'u,  running  upon  Iho.ordinan-  tram  rails. 
Thia  carriage  also  carries -a  supply  of  aocket- 
pipea.  When  the  machine  is  in  uae  the  (dpes 
roim  commuDicatKOis  between  the  iulet-noule 


T)U  W*d(«  of  iBtBBudUtt  Cb^. 
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of  the  tiellows  and  the  depotit  of  gas  on  the 

one  hand,  and  between  the  discharga-noxile  and 
the  neareat  level  or  air-course  on  the  other 
)umd.  The  bellows  being  then  woiked,  draw  in 
the  gsa  through  the  inlet-pipe  and  expel  it 
through  the  dischirgc-pipeinlo (he level,  where 
it  miuglea,  and  is  carried  off  with  the  atmoi- 
phcric  current  maintained  by  the  ordinary 
means  of  general  ventilation.     The  second  ap- 

tained  through  pipes  from  tlie  highest  jiart  of 
the  tiut-ead  workinga,  nhera  the  gn  accumu- 
lates, to  the  air-course,  tiy  means  of  rarefaction 
produced  by  heat.  It  consists  of  an  inner  or 
fumace-cba'mber,  heated  by  the  tiame  of  a 
lamp,  or  ]>artly  by  the  flame  of  a  lamp  and 
|iartly  by  the  combuslion  of  a  portion  of  the 
lafianimable  sir.  The  lamp  is  conlainetl  in 
the  box  which  forms  the  bottom  of  the  fur- 
nace-chamber, the  air  to  support  combiuation 
being  admitted  through  valves  guarded  by 
tisBuea  of  wire  gaur«.  There  ia  a  third  %-hIvo 
fur  the  adniiasionof  inflammable  gas.  if  desired. 
Tiio  lamp  is  furnished  with  a  wire  gaujie. 
A  accond  chatnlier.  of  larger  dimensiona,  eu- 
velojia  the  fumace-phamber,  having  pi|«s  of 
communication  willi  the  far  end  of  the  fast-end 
working  on  (he  one  hand,  and  with  the  air- 
course  with  the  other.  The  heat  radiated  frcsn 
the  external  surface  of  the  inner  or  furnace- 
chamber  raises  the  temperature  of  the  atmos- 
phere in  the  s|iace  between  the  shellsof  the  two 
chambers.  Tlie  consequent  exhaustion  of  thu 
inlet-pipe  causes  a  continuous  in-diBUghtof  the 
foul  air,  whidi  |«sms  through  the  outer  or 
larger  chamber,  and  iisues  from  the  dischaige- 
pipe  into  the  air-course. 
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119a.  Patent  Tin-Plate  Gutting  Machine,  and 

Patent  Paper   and   Cardboard   Cutting 

Machine  ;  Stephen  P.   Ruggles,  Boston, 

U.S.  Exhibited  by  A.  W.  Conner,  Duke- 

Btreet,  Adelphi. 

The  peculiar  action  of  these  machines  consists 
in  a  rotary  steel  disc  attached  to  gearing  and 
trav^ing  through  their  whole  length  above  a 
^horizontal  steel  cutter  fixed  to  the  Tower  fram- 
ing. This  framing  supports  the  table  and  butt 
gauge.  The  box  sliding  along  the  upper  portion 
of  the  machine,  carries  the  steel  disc  and  gear- 
ing, and  in  the  handle  there  is  a  spring  set  up 
by  screws  at  the  end,  to  keep  the  cutters  up 
to  their  work.  In  the  smaller  machine  the 
drawing  action  of  the  circular  cutter  necessary 
to  cut  clean,  and  which  in  the  larger  is  pro- 
duced by  gearing,  is  obtained  by  a  piece  of 
cat-gut  pa»ed  over  the  brass  disc  in  the  manner 
of  a  bow  drill.  These  machines  combine 
the  action  of  ordinary  scissors  with  this  ad- 
vantage, that  the  cutting  angle  is  always  the 
same,  and  the  drawing  action  of  a  knife  is 
caused  by  making  the  disc  rotate  quicker  than 
it  traverses  along.  This  is  of  great  utility  in  the 
machines  for  cutting  the  thicker  class  of  plates, 
the  plates  being  separated  by  the  cutters  enter- 
ing harely  -j^^ths  of  an  inch,  and  so  cutting  with 
much  less  i)ower  and  avoiding  curling  and  burr 
oa  the  edges  cut.  When  circles  are  to  be  cut, 
a  carrier  is  hong  from  the  traversing  box, 
pcessing  down  the  tin  or  other  substance  be- 
t^ween  the  two  discs  by  means  of  a  cam-headed 
lever  above,  and  as  the  bearingcentre  travels  with 
tlie  cutter,  the  same  in  feeding  itself  causes  the 
sbeet  to  turn  round  and  cuts  a  circle  without 
anv  previous  centre-punching  or  scribing. 
SUipses,  &c.,  may  also  be  produced.  In  the 
larger  machines  the  top  and  bottom  frames  are 
adjusted  to  each  other  by  crank  or  eccentric 
bolts  at  the  ends  so  as  to  be  set  to  cut  different 
thicknesses  of  plate,  whilst  the  circular  cutting 
apparatus  is  detached  from  the  traversing  box, 
but  travels  in  the  same  direction  and  at  the 
same  speed,  thereby  producing  a  similar  result. 


144.  Magneto  Electric  Step  by  Step  Telegraph ; 

biemeuB  and  Halske.     Exhibited  by  C. 

W.  Siemens,  John-street,  Adelphi. 
This  instrument  possesses  the  advantages  of 
great  simplicity,  entire  suppression  of  the  bat- 
tery, and  capability  of  working  through  a  great 
length  of  line-wire  (having  been  worked  through 
3000  miles)  without  intermediate  relays.  It 
is  intended  chiefly  for  railway  companies,  and 
private  telegraphs,  requiring  only  one  line  and 
being  always  ready  for  work.  The  instrument 
callS  the  Indicator  consists  of  two  permanent 
magnets  fixed  to  a  frame,  with  the  opposite  poles 
turned  towards  each  other,  between  which,  are 
placed  the  moveable  poles  of  an  Electro  Magnet. 
Positive  and  negative  currents  passing  in  suc- 
cession through  the  coils  of  the  electro  magnet, 
cause  a  reciprocating  motion  of  these  poles, 
which  aVe  therefbre  successively  attracted  by 
the  two  ^rmanent  magnets.  By  this  motion, 
a  needle  is  turned  on  a  dial  step  by  step,  showing 
the  different  letters  and  signs.  The  electric 
current  is  produced  through  a  second  apparatus 
called  an  Indicator,  which  consists  of  several 
permanent  steel  magnets,  having  one  common 
anchor  made  of  a  soft  iron  core,  covered 
vith  insulated  copper-wire,  and  fixed  so  as  to 
revolve  in  two  bearings.    This  anchor  is  tamed 


by  means  of  a  wheel  and  pinion  through  the 
crank  fixed  over  a  dial,  showing  the  letters  and 
signs  corresponding  with  the  Indicator  described 
above.  B^  each  half-revolution  of  the  anchor, 
a  cunient  is  produced  alternately  negative  and 
positive,  which  passes  through  the  coils  of  the 
Indicator,  moving  the  needleasmentionedabove. 
The  first  operation  is  to  draw  out  the  brass  button 
on  the  side  of  the  case  at  both  stations,  then  by 
turning  the  handle  one  whole  revolution  on  either 
station,  it  will  give  a  signal  on  a  bell  attached 
to  the  Indicator.  After  the  signals  are  received, 
the  small  ivory  button  below  the  dial  of  the 
Indicator  is  pressed  inwards,  and  at  the  same 
time  the  handle  turned  until  both  the  needle  of 
the  Indicator  and  the  handle  are  on  the  blank 
field  of  the  dials,  when  the  instruments  are  in 
order  for  giving  or  receiving  dispatches, 

145.  Portion  of  the  Original  Submarine  Tele- 
graph Cable  laid  down  between  Dover  and 
Calais;  Exhibited  by  T.  R.  Crampton, 

C.E.y  Bnckingham-Btreet.  Adelphi. 
This  cable  was  taken  up  by  Mr.  Grampton 
during  the  repairs  in  January  last,  after  having 
been  submeiged  more  than  five  years.  It  will 
be  seen  uj>on  inspection  that  for  all  practical 
purposes  it  is  equal  to  new,  the  gutta-percha 
being  perfectly  sound.  This  is  a  piece  of  the 
identical  cable  that  first  established  the  prac* 
ticability  of  submarine  telegraphs. 

145a.  Patent  Arithmometer ;  Thomas  de  Col- 
mar^  Exhibited  by  P.  de  Fontainemoreau, 
4,  Sonth-street,  Finsbnry. 

146b. Improvements  in  Frames  of  Pianofortes; 
John  Dewrance,  83,  Soho-sqnare. 


FIG  2. 
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In  this  invention  the  improvement  consists  in 
a  novd  mode  of  constracting  the  frame  of  cast- 
iron.  The  shape  of  the  framing  must  of  course 
depend  upon  the  particular  description  of  in- 
instrument  to  which  it  is  to  be  applied,  and  the 
particular  section  of  the  iron  framing  must 
also  in  a  great  measure  depend  u^n  the  same 
circumstances,  and  may  oe  varied;  but  in 
practice,  tiie  J-Bhaped  bar  has  been  found  to 
answer  the  purpose,  and  therefore  it  is  pre- 
ferred to  use  this  form.  For  the  purpose  of 
receiving  the  pins  on  which  the  strinffs  are 
secured,  a  piece  of  hard  wood  is  employed, 
which  must  be  let  into  the  frame,  and  fastened 
by  bolts  or  screws.  The  surface  of  this  piece 
of  wood  may  be  covered  with  a  plate  of  soft 
metal,  such  as  zinc  or  tin,  so  as  to  enable  the 
bolts  to  hold  the  wood  more  securely.  The 
sounding-board  and  bridge  sbotQd  be  made  of 
wood,  and  secured  to  the  cast  metal  frame. 
Fig.  1  is  a  front  view  of  one  of  the  improved 
cast-iron  framings;  and  fig.  2  is  a  sectional 
view,  taken  in  the  line  H,  G,  of  fig.  1.  In 
this  instance  tiie  strain  of  the  strings  is 
counteracted  both  in  the  head-beam  and  by 
the  central  longitudinal  bar,  J.  A  flange,  6,  is 
employed  to  support  the  piece  of  wood  which 
receives  the  pins  of  the  strings.  Several  forms 
of  framing  may  be  adopted  for  different  kinds 
of  instruments,  the  illustration  showing  one  of 
the  forms  used.  The  several  parts  of  these 
metal  fhimes  are  cast  together,  and  form  one 


piece ;  and  although  cast-iron  has  been  named 
as  the  material  to  be  employed  in  making  the 
metal  frame,  other  metals  or  alloys  of  metals 
may  be  used  with  advantage  for  tlie  best  das 
of  instruments. 


158A.Specimens  illustrative  of  a  new  process  of 

coating  cast  i^on  and  other  metals  mth 

copper,  Ac, ;    L.    Oudry,   2,   Donster* 

court.  Mincing-lane. 

The  peculiarity  of  this  process  consists  in  the 
employment  of  an  intermediate  layer,  of  a 
gummy,  resinous,  or  other  substanoe,  between 
the  surface  of  the  metal  to  be  protected  by 
plating  and  the  electro  deposit. 


189g.  Aquarium.    Exhibited  by  Philip  Palmer, 
,  118,  St.  Martin*s-lane. 

189o.  Improved    Reflectors ;    U.    Scott,  lo5, 

Grove-street,  Camden-town. 

These  reflectors  are  made  of  sheet  iron,  and  the 

surface  is  enamelled  with  glass  or  china. 


215.  Embroidery,  executed  by  Machinery.  Ex- 
bibited  by  P.  de  Fontainemoreau,  4, 
Soutb-street,  Finsbury. 


[N.B.— Thsae  ftmrpsgea  ihooU  be  takaa  out  and  bound  with  the  C«talogiie.] 
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ponda  in  that  island  the  grass  becomeB  greatly  impreg- 
nated with  salina  particles,  and  the  sheep  which  feed  upon 
it  thrive  much  better  than  those  which  are  depastured 
in  other  parts  of  the  oountr^.  The  flesh,  from  the 
saline  (quality  of  the  food  which  they  eat,  becomes  firm 
and  juicy,  and  the  fat  in  ita  richness  approaches  very 
much  to  that  of  venison.  The  sheep  which  are  fed  in 
the  Jamaica  mountains,  although  there  are  there  ex- 
cellent pastures,  are  very  much  inferior.  The  Indians 
in  Guiana,  and  also  in  Central  America,  use  very  little 
salt  with  their  food.  Prescott,  speaking  of  the  Tlascalans, 
says*  "  for  more  than  half  a  century  they  had  neither 
cotton,  nor  cacao,  nor  salt.  Indeed,  their  taste  had  been 
80  far  affected  by  long  abstinence  from  these  articles, 
that  it  required  the  lapse  of  several  generations  after  the 
conquest  to  reconcile  them  to  the  use  of  saltat  theirmeals." 
Robinson  Crusoe's  man  Fridav  at  first  refused  to  eat 
salt  to  his  meat,  and  it  was  a  long  time  before  he  be- 
came fully  reconciled  to  it.  But  Hobinson  Crusoe  is  a 
fiction.  In  one  sense  it  is  so — ^but  there  is  more  truth  in 
that  fiction  than  there  is  in  many  books  professing  to  be 
authentic  history.  De  Foe,  the  best  and  truest  English 
prose  writer  we  ever  had,  knew  very  well  what  he  was 
about  when  he  stated  Friday's  repugnance  to  salt.  He 
knew  most  of  the  voyagers  of  his  day,  and  doubtless 
he  derived  from  them  the  knowledge  of  the  manners  and 
customs  of  different  countries  which  he  exhibits  in  his 
works.  Salt  is  supposed  to  be  a  vermifuge,  and  I  have 
read  somewhere  that  there  was  formerly  a  law  in  a  par- 
ticular locality  in  Oermany,  which  condemned  persons 
who  had  been  convicted  of  certain  crimes  to  eat  their 
food,  for  the  remainder  of  their  lives,  without  salt,  and 
tbat  the  consequence  of  this  privation  was — that  they 
were  destroyed  by  worms.  I  strongly  suspect,  however, 
that  this  is  a  fable. 

As  to  the  different  effects  produced  upon  the  human 
constitution  by  nitrogenous,  or  plastic  food,  and  carboni- 
ferous, or  respiratory  food,  and  the  capacity  of  resisting 
the  invasions  of  disease  which  the  former  gives,  whilst 
the  latter  leaves  the  system  a  prey  to  the  slightest 
attack,  there  was  a  remarkable  instance  in  Belize  a  few 
years  ago,  when  the  cholera  visited  that  town.  The 
European  inhabitants,  and  those  black  and  coloured  people 
who  lived  on  nourishing  animal  food,  nearly  all  escaped, 
whilst  the  Indians,  and  Spaniards  whose  food  consisted 
principally  of  vegetables,  dropped  to  the  ground  one  after 
another,  as  if  they  had  been  shot. 

Dr.  Letheby  speaks  of  the  gluttony  of  the  Hottentots, 
and  the  large  amount  of  food  which  the  inhabitants  of 
Southern  Africa  generally  are  capable  of  consuming.  I 
had  once  an  Afncan  servant  who  would  have  been  a 
match  for  any  Hottentot  that  ever  lived.  He  was  the 
scion  of  a  Royal  family  which  had  fallen  into  trouble. 
An  exile  from  the  kingdom  of  his  Royal  father,  he  did 
not  disdain  to  earn  an  honest  livelihood  by  communicat- 
ing to  boots  and  shoes  the  blackness  and  polish  of  his 
shining  ebon  face,  and  conveying  to  knives  and  forks  the 
dazzling  lustre  of  his  dark  eye.  He  was  called  Prince 
Pindar, — the  former  name  having  been  conferred  upon 
him,  no  doubt,  in  reference  to  his  exalted  birth, — the 
cause  of  the  latter  I  am  ignorant  of,  unless  it  was  his 
musical  propensities,  for  he  had  a  habit  of  constantly 
leaving  off  his  work,  putting  both  hands  to  his  face,  and 
entertaining  himself  with  a  low,  confidential,  melodious 
whistle.    Be  that  as  it  may— 

*****     Qive  me  leave  to  speak  him, 
And  yet  with  charityT^he  was  a  man 
Of  an  onboiuded  itomaoh." 

1  do  not  know  that  like  the  famous  Bobbin  a  Bobbin 
he  conld  have  eaten  more  than  three  score  men,  or  could 

tSat  the  choTch  and  eat  the  steeple 
Bat  the  panon  and  all  the  people." 

hut  he  certainly  possessed  most  magnanimous  powers  of 
mastication  and  aiffestion.  On  one  occasion  I  observed 
"im  very  busy  with  a  huge  bucket,  and,  impelled  by 


curiosity,  I  examined  what  it  contained.  There  wero 
several  pounds  of  fat  pork,  a  large  quantity  of  salt  and 
fresh  fish,  remnants  of  all  kinds  of  cold  meat,  scraps  of 
bread  and  pie  crust,  two  or  three  dozen  plantains,  and  at 
least  a  couple  of  dozen  of  monstrous  land  crabs.  Not 
black  crabs,  which  in  Jamaica  are  considered  such  dainties, 
but  those  horrid  ghouls  which  feed  and  fatten  in  grave- 
yards, and  cheat  the  worm  of  its  lawful  prey.  I  asked 
hina  what  he  was  ^oing  to  do  with  that  abominable  mess, 
which  he  was  stirnng  about  most  vigorously  with  the 
end  of  a  paddle.  He  said  '*  Me  eat  um  massa  for  my 
break-faast."  "  What  all  that?"  I  said.  "  Hi !  dat  no 
much,  me  eat  two  time  tree  time  dat  fordinnaar."  And 
this  voracious  brute  was  a  thin,  meagre  looking  creatine, 
like  the  starved  apothecary  in  Romeo  and  Juliet. 

On  the  Belize  river,  about  twenty  miles  fVom  the 
town  of  that  name,  there  lives  a  man,  or  did  a  few 
months  ago,  whose  name  is  Jones  by  descent,  and 
Richard  by  purchase.  His  longitudinal  dimension  en- 
titles him  to  be  ranked  amongst  the  sons  of  Anak,  for 
the  crown  of  his  head  is  at  least  six  feet  and  a-half 
above  the  level  of  the  sea.  His  general  appearance-— 
spare,  wiry,  and  sprincy,  reminds  one  of  Cooper's 
"  Leatherstocking,"  and  when  he  walks,  "  long  and 
slouching  is  his  gait,"  like  Peter  Bell  the  potter.  He 
has  a  massive  head,  covered  with  short,  ciisp,  grey 
liair,  a  long  aquiline  nose,  hollow  cheeks,  and  a  pair 
of  enormous  jaws,  which  open  and  shut  like  an  engine, 
devised  by  some  benevolent  individual  for  the  capture 
of  unwary  trespassers.  This  man  possesses  a  most  mi- 
racjilous  twist,  and  would  have  eaten  spoonful  for 
spoonful  with  that  famous  Welsh  giant  (from  whom, 
perhaps,  he  is  descended)  whom  John  the  Giant 
Queller,  as  Fielding  calls  him,  tricked  so  cleverly  in 
the  matter  of  the  hasty  pudding.  Report  attaches  some 
romance  to  the  history  of  Mr.  Jones.  It  is  said  that 
in  his  youth  he  met  with  a  disappointment.  He  had 
cast  an  eye  of  tender  regard  upon  a  black  but  comely 
daughter  of  Ham.  But  the  "  course  of  tiue  love  never 
did  run  smooth,"  and  an  "oyster,"  we  are  told,  "may 
be  crossed  in  love."  The  dark  fair  one  scorned  the 
alliance,  and  declined  to  become  his  '*  Sweet  Jenny  Jones." 
Upon  this  "  Poor  Richard"  took  to  his  bow  and  his  spear 
and  has  ever  since  been  a  great  hunter  before  the  Lord. 
But,  though  his  heart  was  seared,  he  did  not  think  it 
necessary  to  neglect  one  of  the  first  injunctions  to  man ; 
on  the  contrary,  thinking  with  Benedict  "  that  the  world 
must  be  peopled,"  he  became  the  father  of  a  patriarchal 
trogeny.  Full  seventy  winters  have  now  passed  over 
is  head  and  yet  he  is  as  active  as  ever,  and 


E 


"  When  the  hoonds  are  in  the  ciy, 
And  the  deer  sweeps  by,*' 


II 


he  sallies  forth  with  his  long  gun,  and  his  longer  legs,  in 
search  of  savoury  meat  such  as  his  soul  loveth,  for  the  ap- 
petite of  this  worthy  man  is  not  the  least  impaired,  but  is 
still  as  sharp  and  as  keen  as  the  north  wind  which  whistles 
on  Ben  Lomond.  I  have  heard  of  a  gourmand,  who,  on 
seeing  a  hungry  man  make  a  hearty  meal  off  a  leg  of 
mutton,  expressed  his  astonishment  and  disgust  that  any 
person  should  waste  so  splendid  an  appetite  upon  such 
food.  I  have  known  Mr.  Jones  polish  off,  in  the  hand- 
somest style,  a  whole  shoulder  of  mutton,— just  to  wile 
away  the  time,  until  something  more  plentiful  and  sub- 
stantial could  be  prepared  for  him.  He  will  eat  six 
pounds  of  vension  steaks,  and  a  score  of  plantains,  as  we 
would  eat  half-a-dozen  oysters,  to  give  him  an  appetite. 
When  he  kills  a  deer,  he  sells  one  leg  of  it,  breakfasts 
off  the  other,  and  dines  off  the  balance.  A  fearful  man 
Mr.  Jones  would  be  to  encounter  in  a  lonely  place 
on  his  return  from  an  unsuccessful  forage.  The  sight 
of  his  long,  sharp,  white  teeth,  glittering  like  a  row  of 
Turkish  [scimitars,  and  the  openmg  and  shutting  of  his 
mighty  jaws,  which  come  together  with  a  click,  like  "  the 
old  oak  chest  which  shut  with  a  spring,"  would  make 
one's  flesh  creep,  and  one's  blood  cnr£e.     It  would  be 
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worth  while,  for  the  sake  of  science,  to  negotiate  for  the 
purchase  of  his  cranium,  with  the  appurtenances,  after 
his  decease.  I  have  no  doubt  that  for  a  valuable  con- 
sideration he  might  be  induced  to  give  a  post  obit.  How 
far  nich  an  instrument  would  bind  the  executors  and  ad- 
ministrators, I  am  not  prepared  to  f>ay — for  the  head, 
being perMonal  property,  would,  I  presume,  vest  in  them. 

lam,  &c.,  R.  TEMPLE. 


SUBMARINE  OPERATIONS. 

Sib, — ^In  the  Journal  of  your  Society,  of  the  6th  ult., 
I  observe  that  Mr.  John  BetheU,  in  an  address  to  the 
members  at  the  meeting  of  the  4th  idem,  in  speaking  of 
diving  dresses,  stated  that  "  he  ought  to  mention  that 
his  diving  dresses  had  been  employed  in  the  Bay  of 
Navarino,  in  recovering  guns  from  the  Turkish  ships,  at 
a  depth  of  600  feet,  which  had  been  effected  without 
difficulty,  and  with  perfect  safety  to  the  di/er."  An 
announcement  that  diving  could  be  carried  on  at  a  depth 
of  500  feet,  was  of  so  staruing  a  nature,  and,  as  I  believed, 
so  very  far  beyond  any  result  attained  in  practice,  that  I 
have  thought  it  right  to  look  into  the  subject,  and  to 
oollect  some  facts  that  might  throw  light  upon  it,  and 
the  conclusion  at  which  I  have  arrived  upon  the  evidence 
now  before  me  is,  that  Mr.  BetheU  must  have  been  mis- 
informed as  to  the  depth  to  which  the  divers  descended 
in  the  waters  of  the  Bay  of  Navarino. 

I  should  not  have  troubled  you  with  this  communica- 
tion had  I  not  felt  that  the  statement  is  calculated  to 
mislead  those^who  contemplate  operations  in  deep  water. 
If,  indeed,  works  can  be  conducted  at  a  depth  of  500 
feet,  **  without  difficulty,  and  with  perfect  safety  to  the 
divers,"  many  works,  especially  those  connected  with 
mining  operations,  could  be  effected  at  an  enormous 
saving  of  expense,  as  compared  with  the  means  now  in 
genenl  use. 

That  Mr.  BetheU  must  be  in  error  is,  in  the  first  place, 
I  think,  proved  by  ihe  fact  that  there  is  in  the  Biay  of 
Navarino  no  greater  depth  than  37  fathoms,  or  222  feet, 
and  I  have  ascertained,  by  reference  to  the  Admiralty, 
that  the  Turkish  ships  referred  to  by  Mr.  BetheU  were 
sunk  in  18  fathoms,  or  108  feet  water ;  and,  in  the  second 
place,  that  the  pipes  used  for  conveying  the  air  to  the 
divers  were  mauie  of  "'many  folds  of  cloth  and  caout- 
chouc." Now,  if  air  at  a  temperature  of  60  deg.  Faht., 
be  compressed  in  a  pump,  so  as  to  resist  the  pressure  due 
to  a  column  of  500  feet  of  water,  it  would,  in  consequence 
of  its  diminished  capacity  for  caloric,  be  raised  to  about 
340  deg.  Faht.,  and,  as  caoutchouc  melts  at  about  250 
deg.  Faht.,  It  is  manifest  that  such  a  depth  could  not  be 
attained  by  pipes  composed  of  the  matenals  described. 

I  have  been  occupied  for  some  years  in  canying  on 
works  in  deep  water,  and  have  found  much  difficulty 
in  any  depth  exceeding  60  feet,  and  I  am  unable  to 
find  any  case  on  record  in  which  a  man  has  been  more 
than  140  feet  imder  water  (and  even  this  I  very  much 
doubt),  and  on  this  occasion  it  is  said  to  have  been 
found  impossible  for  him  to  remain  even  the  few 
minutes  which  were  necessary  for  effecting  the  object 
desired. 

The  following  extract  from  a  letter  dated  April  19th, 
1856,  from  my  assistant,  Mr.  J.  FoUiott  Stokes,  who 
superintended  the  construction  of  the  bridge  which  car- 
ries the  Paris  and  Lyons  Railway  over  the  Saone,  in  the 
City  of  Lyons,  will  be  found  interesting,  as  bearing  upon 
this  subject.  This  bridge  is  of  wrought-iron,  with  two 
openings  of  200  feet  each,  and  consequently  having  one 
pier,  tlie  foundations  of  which  are  composed  of  cast-iron 
cylinders  sunk  under  pressure  to  a  depth  of  59  feet  below 
water,  and  you  will  observe  that  at  this  comparatively 
small  depth  very  serious  inconvenience  was  experienced 
by  the  workmen,  and  the  india-rubber  pipes  and  leathers 
of  the  pumps  were  sources  of  constant  delays  and  diffi- 
culties. 

**  The  men  find  that  on  coming  out  of  the  apparatus 
tinder  a  preasore  of  H  atmospheres,  they  lose  the  tue 


of  their  limbs.  This  lasts  sometimes  for  an  hour,  some- 
times for  three  or  four  days.  This  breaks  up  the  g&ngs 
in  a  most  inconvenient  manner.  I  am  inclined  to  think 
that  the  smallness  of  the  air-locks  causes  a  too  sadden 
transition  from  a  great  pressure  to  a  much  lower  one. 
The  men  working  in  the  bell  suffer  very  much  from 
the  heat ;  indeed,  when  the  pressure  exceeds  that  due 
to  50  feet  of  water,  the  heat  of  the  compressed  air  is 
sufficient  to  partially  melt  the  india-rubber  pipes,  and 
to  bum  the  leathers  of  the  pumps,  although  they  were 
in  water." 

Mr.  Brunei,  who  has  sunk  the  large  cylinder  fonninp 
the  foundation  for  the  pier  at  Saltash-bridge,  to  a  depth 
of  83  feet,  let  his  men  work  but  three  hours  at  a  time, 
and  yet  found  them  seriously  affected  with  rheumatism 
and  congestion  of  the  brain,  so  that  one  of  them  died 
upon  the  spot. 

In  putting  in  the  foundations  of  the  two  new  brid^ 
at  Rochester,  at  a  depth  of  62  feet,  our  assistants  encoun- 
tered  many  similar  difficulties,  arising  from  the  presrare 
even  at  that  depth. 

To  my  mind  it  appears  very  necessary  to  advise  the 
greatest  caution  in  trying  to  execute  works  at  the  depth 
of  even  100  feet,  and  is  it  not  possible  that  when  Mr. 
BetheU's  friends,  the  "Greek  merchants,"  from  whom 
he  says  he  got  his  information  as  to  the  divers  in  th« 
Bay  of  Navarino,  gave  the  depth  to  which  they  de- 
scended as  500  feet,  they  may  have  made  a  mistake  in 
the  first  figure,  and  that  the  real  depth  was  100  feet  ud 
not  500? 

I  subjoin  copies  of  some  correspondence  with  Mr. 
BetheU  on  this  subject,  and 

I  am,  &c., 

CHARLES  FOX. 

Spring  Gardens,  April  8, 1857. 

Sprlnfi^-gardeni,  Ifardi  33rd.,  18S7. 
I'  Dbar  Sir, — At  the  Society  of  Arts  on  the  4th.  intt,  yoa 
spoke  of  some  case  in  which  a  diver  had  been  600  feet  luiflcr 
water. 

I  am  anxious  to  get  the  facts  of  io  interesting  a  case,  bsTior 
just  now  a  work  of  difficulty  arising  from  great  depth,  and  I 
shall  therefore  feel  obliged  by  your  telling  me  anything  you  may 
know  of  the  circumstance  you  named. 

Yours  faithfully 

C.  FOl 
John  BetheU,  Esq.,  8,  Parliament-street. 

8,  Farllament-ftreet,  Westminster,  Blarcih  9Btli,  18S}. 
Mt  Deab  Sir  Charlss,— I  should  have  answered  yoar  aot* 
before,  but  I  was  at  Birmingham  till  yesterday. 

The  deep  diving  I  alluded  to  was  in  the  Bay  of  Navarino,  oo 
the  wrecks  of  the  Turkish  fleet  sunk  there,  but  as  I  got  my  in- 
formation from  the  Greek  merchants  who  sent  out  the  appantni, 
I  cannot  warrant  the  depth  so  great  as  stated. 

But  if  the  air  pipes  and  pumps  are  strong  enough,  I  shoold 
not  be  afraid  otworkixie  m  that  depth,  ifthemanis  kept 
fully  supplied  with  air  of  the  same  density  as  the  water  that 
sarronnds  his  body  he  would  be  quite  sate. 

Yours  faithfully 

J.  BETHELL 


Spring  Gardens,  March'^th.  Itt7. 

Dbar  Sir,— I  am  obliged  by  your  note  ot  the  25th  instant 
and  must  apoloffise  for  again  troubling  you;  butCtheisuUect 
is  one  of  so  mucn  importance  that  I  shall  feel  much  obli^  ^ 
your  establishing  the  fact  mentioned  by  you  at  the  Society  of 
Arts,  on  the  4th  instant,  and  which  b  reported  in  the  Jouval 
of  that  Society  on  the  0th  instant,  in  these  words  : — ^**He  (Mr. 
BetheU)  ought  to  mention  that  bis  diving  dresses  had  been  em- 
ployed in  the  Bay  'of  Navarino,  in  recoverixig  guns  from  the 
i'urkish  ships,  at  a  depth  of  500  feet,  which  hiMl  been  effeoted 
without  difficulty  and  with  perfect  safety  to  the  diver." 

The  depth  of  500  feet  is  so  f^  bevond  anything  I  have  hesM 
of,  or  any  case  I  can  find  on  lecord,  that  I  nataraUj(  feel  maca 
interest  m  obtaining  all  the  facts. 

Of  what  material  would  you  construct  the  ppes  for  eoDve/' 
ug  air  to  such  a  depth  ? — Yours,  faithfuDj, 

C.  FOX. 
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8,  ParUamcBt-ttreet,  Weitmliifter,  lit  April,  18ft 7. 

DiAS  Sib  Ohabt.iWj — I  have  not  been  abla  to  trace  the  man 
who  told  me*  about  the  use  of  my  diTing  apparatus  at  Navarino. 
I  esBBOt  find  out  when  he  is  now,  but  there  must  have  been 
some  mistake,  as  I  find  that  the  apparatus  I  sent  out  would 
hare  worked  secuielj  in  300  feet  water,  and  an  apparatus  fit  for 
woriung  in  300  feet  I  could  now  supply. 

The  pipes  were  half-inch  in  diameter,  and  made  of  many  folds 
of  doth  and  caoutchouc,  ftrj  strong  and  fit  to  resist  an  internal 
pressure  of  1601b.  to  the  square  inch* 

I  perceiTO  that  the  plan  about  to  be  used  by  the  Americans 
for  Tsisioff  the  Russian  ships  at  Bebastopol,  is  the  same  as  I 
pitented  m  1835.  Toun  faithfully, 

JOHlTBBTHELIi. 


NATURE  PRINTING. 


Bib, — I  miiBt  beg  to  intrade  a  few  remarks  farther  on 
the  subject  of  mi.  Dresser's  New  System  of  Nature 
FHntiog.  In  his  reply  to  my  observations  upon  his 
paper  last  Wednesday  week,  he  reiterates  emphati- 
cally the  natnre  of  his  claim,  viz.,  that  of  printing  from 
the  leaf  on  stone  and  metallic  surfaces,  and  so  enabling 
the  impressions  to  be  multiplied  at  pleasure.  Now,  in 
the  first  place,  Mr.  Dresser  has  been  over  and  over  again 
/superseded  in  his  idea  of  transferring  sucli  objects  to  such 
surfaces.  And,  in  the  second  place,  Mr.  Dresser  should 
be  well  aware  that  he  cannot  practicably  carry  out  that 
which  he  advances  as  his  claim.  Mr.  Dresser  must 
know  full  well  that,  with  regard  to  metallic  surfaces 
especially,  his  idea  is  a  mere  toy-process.  He  cannot 
obtain — and  I  say  it  with  confidence — ^by  such  modes  as 
he  adopts,  a  prmting  surface  from  which  impressions 
can  be  printed  in  a  practical  manner.  With  respect  to 
his  producing — experimentally,  even — impressions  of 
such  objects  with  all  their  natural  excellence,  it  is  a  mere 
matter  of  words.  He  does  not  do  it — and  he  cannot 
doit. 

If  Mr.  Dresser  had  paid  due  attention  to  my  paper 
upon  the  subject,  he  would  have  remembered  that  I  ex- 
pressly, stated  that  so-called  Nature  Printing  had  its 
limits,  and  that  care  would  be  required  to  confine  its 
process  within  its  capabilities.  That  its  capabilities 
— as  practised  by  the  Imperial  Printing-office  at  Vienna, 
and  afterwards  by  myself— are  of  a  practical  nature, 
there  can  be  no  doubt,  and  the  most  eminent  botanists 
of^  the  present  day  have  expressed  most  favourable 
opinions — ^provided  a  proper  choice  of  subjects  is  made. 
If  the  Bortiu  ticetu  be  valuable,  the  possible  and 
practicable  results  of  Nature  Printing  (by  the  Austrian 
mode)  must  be  doubly  so,  for  its  product  yields  even 
more  than  is  observable  in  the  Hortus  neeut  itself. 

Were  Mr.  Dresser  a  practical  man,  he  would  have 
known  that  the  present  mode  of  Nature  Printing  is  the 
combined  result  of  a  multitude  of  experiments,  spread- 
ing over  a  long  space  of  time,  and  made  by  an  infinite 
number  of  hands.  However  he  may  please  himself  with 
his  isolated  process,  I  would  beg  to  inform  him,  that 
among  the  number  of  previous  experiments  his  own  was 
taken  up  and  rejected.  I,  myself,  with  the  best  possible 
appliances  up  to  the  present  time  at  my  command,  have 
tried  over  and  over  again  to  establish  both  lithographic 
and  typogpraphic  processes  in  connection  with  the  art, 
but  certain  requirements  for  successftil  and  practical 
results  interposed — such  recjuirements  being  as  essential 
to  Mr.  Dresser's  own  expenments  for  success  as  to  my 
own.  That  improvements  will  ultimately  be  effected 
over  the  Austnan  process  is  certain — but  they  will 
emanate  from  quite  a  different  mode  of  operation. 

Whilst  upon  the  question,  I  will  just  enumerate,  for 
the  better  comprehension  of  the  general  reader,  results 
already  effectea  by  the  Austrian  mode.  For  the  short 
time  that  the  process  has  been  in  operation  they  are 
somewhat  remarkable.  Austria  has  produced  three 
practical  results  —  Henfler's  Moaui/^  Ettinghausen  and 

*  "^  Speeimen  Flone  Gryptogamae  Vallis  Arpaseh  Garpatal 
JFVansibnuil  f*  Conscripsit  Lud^ricuB  Bques  de  Henfier.  Mven 
iblio  plates.     Vienna,  1853. 


Pokoiing's  Flora  of  Anuria*  and  Frauenfeld's  Aa- 
weed$;'\  while,  with  regard  to  our  own  country,  Ihs 
Brituh  Ferns  X  have  be^  sucoessfolly  carried  through 
the  press ;  and  already  are  prepared  for  publication  The 
Exotic  Ferns,  The  BrUith  Momi^  The  Brituh  Seaweeds, 
and  The  British  Lichens, 

It  remains  for  Mr.  Dresser  to  uroduoe  works  of  such 
a  dass,  and  upon  such  a  scale,  oy  the  means  that  he 
advances.  I  am,  &c., 

HENRY  BRADBURY. 

WhitefHars,  April  3rd,  1867. 


ART  TREASURES  EXHIBITION. 
SiB, — As  the  time  for  opening  the  Exhibition  of  Art- 
Treasures  at  Manchester  is  approaching,  permit  me, 
through  the  medium  of  your  Joumai,  to  suggest  to  the 
managers  the  propriety  of  admitting  thereto  at  a  reduced 
charge — say  half-prioe-^the  members  of  the  Mechanica' 
and  similar  Institutions  throughout  the  kingdom,  or  at 
least  of  those  in  the  vicinity  of  Manchester.  Such  a 
boon  would,  I  believe,  be  highly  appreciated  by  all  to 
whom  it  might  be  extended,  and  womd  be  productive  of 
much  good  feeling.  The  concession,  however  small, 
would,  moreover,  tend  to  allure  some  who  might  not 
otherwise  be  disposed  to  visit  the  Exhibition,  and  thus 
the  managers  would  sustain  little  or  no  pecuniary  loss  by 
this  graceful  act  of  liberality.  I  am,  &c., 

E.  B. 
Hanley,  Staflbrdahlre. 


Irivminnss  tsi  ^ntMms. 


PiMLico. — At  the  Litenry,  Scientific,  and  Mechanics' 
Institution  on  Monday,  the  80th  ult.,  Mr.  E.  G.  Hol- 
land, an  American  gentleman,  gave  an  interesting  lecture 
on  "  The  Romance  Writers  of  the  New  World."  Mr. 
Holland  said  that  America  was  not  only  the  country  of 
a  varied  material  enterprise,  but  of  a  new  and  vigorouB 
literature ;  that  the  national  motto  of  "  going  a-head," 
had  evidently  now  a  place  in  its  literature ;  that  it  must 
henceforth  aboiyid  nsnth  the  same  creativeness,  persever- 
ance, and  energy,  that  have  hitherto  been  displayed  in 
other  pursuitfl.  The  lecturer  then  spoke  of  the  romance, 
or  story,  as  the  most  captivating  and  successful  method 
of  teaching ;  that  the  novelist  reflects  human  life  both  as 
it  is,  and  as  it  ought  to  be.  He  then  spoke  of  James 
Fenimore  Cooper,  as  the  Columbus,  or  first  explorer  of 
American  romance;  the  first  to  use  those  threefold 
materials  of  interest,  the  magnificent  scenes  of  nature,  the 
wild  life  and  poetic  legends  of  the  aboriginal  races,  and 
the  amusements  and  modes  of  life  common  to  the  early 
white  settlements  in  his  own  great  state,  the  state  of  New 
York.  The  lecturer  then  examined  his  numerous  works, 
saying  that  it  was  the  "  Spy"  that  created  his  fame  and 
made  him  known  to  the  world ;  that  the  "  Pioneers," 
"  The  Last  of  the  Mohicans,"  "  Pilot,"  "  Prairie,"  "  Red 
Rover,"  "  Pathfinder,"  and  "  Two  Admirals,"  may  be 
taken  as  his  best  productions ;  that  Cooper  was  a  man  of 
great  decision,  strong  personal  courage,  thorough  honesty, 
and  seriousness  of  purpose.  Mr,  Holland  then  spoke 
of  Washington  Irving,  of  Longfellow,  Nathaniel  Haw- 
thorne, and  Mrs.  Stowe,  analyzing  their  works  and  dis- 
criminating the  peculiarities  of  genius  in  each.     The 


•  u 


PhjBiotypfa  Flantarum  Austriacarum :  Mit  besonderer 
Berttchsichtiguns  der  Nervation  in  den  FULchendr^anen  der 
Pflanzen.''  Von  Professoren  Dr.  Constanten  von  Ettmghansen 
und  Br.  Alois  Pokoroy.    500  folio  plates.    Vienna,  1866. 

t  **  Die  Algen  der  Dahnatisehen  Ettste  mit  hinsufugnng 
der  Ton  KUtaing  im  Adriatischen  Meere  Ubeihaupt  Au^e- 
fhhrten  Arten."  Von  George  Frauenfeld.  Twenty-four  quarto 
plates.    Vienna,  1855. 

2  **  The  Ferns  of  Great  Britain  and  IreUnd."  By  Thonaf 
Moore,  F.L.S.  Edited  by  John  Lindley,  Ph.D.,  F.B.S.  Im- 
perial folio.    Fifty-one  plates.    London,  185S. 
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leefcore  contained  analysis,  biography,  and  illastration, 
in  a  manner  to  impart  the  greatest  amount  of  instmction 
and  amusement,  of  which  the  subject  is  capable.  At  the 
conclusion  a  Toto  of  thanks  to  the  lecturer  was  moved  by 
the  chairman  and  carried  unanimously. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Tuis.  BjTO'BgypOan,  »J.  Mr.  Samuel  Sbarpe,  "  On  the  Identifl- 
tion  of  the  EgTptiui  and  other  Town*  mentioned  in  the 
Bible." 

Hed.  and  Chinuig.,  8|. 

Socie^of  Arta,  8.  Mr.  J.  W.  Papworth,  "On  Honsesaa 
they  were,  are,  and  ought  to  be.** 

Ethnological,  8^. 

Asiatic,  2. 

Medical,  8. 


Wd. 


Sat. 


3081. 


B79. 

633. 
646. 
6i8. 
663. 

T69. 
711. 

»73. 

1776. 

W7. 

n9. 

781. 
783. 


785. 
787. 

789. 


793. 


796. 
797. 


799. 
601. 
603. 


60T. 


PATENT  LAW  AMENDMENT  ACT. 

AFFU0ATI0N8  POB  PATSKT8  AVO  PBOTBOTIOBI  ALLOWSO. 

[From  Oanette,  Aj»ra 3rd,  1867.] 

Dated  20th  December,  1 866. 
Bdward  Loos,  30,  Ldoeater-sqiiare — ImproTementi  in  the  ma- 
naCactnre  of  cement,  mortar,  concrete,  and  artifldal  itone. 
DaUd  %2nd  December,  1866. 
Thomaa  Roberta  and  John  Dale,  Manehetter,  and  John  Da- 
nicll  Pritchard,  Warrington— ImproTemenU  in  the  manu- 
Ihetare  of  oxalate  of  aoda,  which  improvements  are  also 
applicable  to  the  mannfhctnre  of  oxalic  acid. 

Daied  21th  February,  1 857. 
William  Henry  Thomthwaitc,  121,  122,  and  123,  Newgate- 
street— Certain  improrements  in  barometert. 
Dated  Ath  March,  1857. 
Thomas  Brown,  Fenchnrch-street — Improrements  in  capstans. 

Dated  hth  March,  1857. 
Anthony  Ansens,  Paria—Improrements  inmoolds  or  finms  for 
loaTesof  sngar. 

John  Woodley  and  Henry  Herbert  SwinibHr-Improrements 

in  sawing  machines. 
William  Edward  Newton,  65,  Chanoexy-Iane— An  improred 

manniHctnre  of  tracing  cloth.    (A  oommonlcatlon.) 
Dated  \9th  March,  1857. 
Jod  Williams,  Mold,  Flint— Improvements  in  ooeks  or  taps 
Samnel  CampbeU,  Newington,  Surrey— Improrements  in  nre- 

senring  regetable  sabstanoes. 
William  Reid,  Shettleston,  Lanark,  N.B.— Improrements  in 

salbty  appaiatos  Ibr  gvaiding  the  months  of  pits,  excava- 

tion9,  and  other  openings. 
William  Gwillim  Mcrrett,  49,  Leadenhall-sireet— Animprorw- 

ment  in  coats  and  waistcoats. 

Dated  Wth  March,  1857. 
Jean  Ninck,  37,  Brewer^treet,  Oolden-sqnare— Improvements 

in  placing  sets,  or  partial  sets,  of  teeth,  gnms,  and  pahites  on 

plates. 

Henry  Hall,  Spotland,  Rochdale,  Lancashire— An  addition  to 
« throstles**  for  dofling  the  bobbins. 

Clwrles  Weiss  and  Henry  Listef,  Hnddersfleld— Improrements 
in  the  means,  machinery,  or  apparatus  employed  in  the 
finishing  of  mohair  and  other  textile  fabrics. 

John  Parker,  East  Markham.  near  Tuxlbtd,  Nottingham— 
Improrements  in  apparatus  for  separating  corn  and  other 
grain  and  seeds  from  dust,  chair,  and  other  matters. 

John  P.  Jourda,  New  York— Rabing  sunken  vessels. 

George  William  8ayer,  Cognac,  France— Improved  machinerv 
ftn;  stopping  or  retarding  raUway  carriages. 

William  Johnson,  47,  Llnooln's-inn.flelds— Improvements  in 
steam  boilers  and  Aimaces,  and  in  apparatus  connected 
therewith.    (A  communication.) 

Dated  2Ut  March,  1857. 

THlliam  Banks  and  John  Banks,  Bolton— Certain  Improve- 
ments in  machinery  or  apparatus  to  be  employed  for  wash- 
ing, scooring,  or  bleaching  cotton,  linen,  and  other  textile 
ikbrics. 

G«orge  Perrott,  Cork— Improvements  in  horse  gearing. 

Richard  Archibald  Brooman,  166,  Fleet^treet— An  improved 
method  of  driving  the  spindles  of  spinning  fhunes.  ( A  com- 
munication.) 

James  Edwaid  Cole,  New  York,  U.S.— Improvements  in  the 
rig  and  working  the  sails  of  square  sail  vessels. 

Robert  Unshet,  Coleford,  Gloucester  ^Improvements  in  the 
manniSftctiure  of  cast  steel. 

Fkederiek  Sliand  Hemming,  Westminster— Improvements  in 
the  mode  of  treaUng  peat,  mixed  or  not  mixed  with  other 
vegetable  or  animal  flbroos  sabstances,  and  in  the  applicaaon 
of  the  same  to  various  purposes. 

Thomas  Howard  Head  and  Jowph  Wright,  Teesdale  Iron' 
Works,  Stockton^n-Toes— Improvements  in castingrailway 
chairs,  and  in  the  manufacture  of  other  castings. 

Henry  Dolby  and  Edwin  Thomas  Dolby,  58.  Rcgent-stnet— 
Improvements  in  maehineiy  used  wlien  printing  several  oo- 
lonn  in  snoeemion  on  the  samie  snrflMe. 


wheat  and 


DaiedTSrd  Match,  1857. 
809.  William  Hc«p,  Ashton-mider-Lyn»-Certa!ii  luipiuteuienti  in 

.    seir-«eting  slide  lathes. 
81U  John  Sherar,  Abeideen— Improvcmoits  in  oil  and  ipbttlaqi 

for  the  fimnation  of  burners  obvlaling  shadow. 
813.  William  Mills,  Lower  Craven-place,  Keatkah-town^Improv*. 

ments  in  the  action  of  upright  pianofortes. 
815.  Thomas  Mosdell  Smith,  Hammersmith,  and  Cank6ttns  Burke, 

37,  Earl  street,  Kensington— Improvements  In  the  prepara- 

ti<m  of  materials  i^pUoable  to  the  manolhotiii*  of  eaodke. 
817.  Frederick  John  Jones,  Aldemanhuy^ An  imyroredhWkto  or 

ftste&ing. 

Dated  Hih  Maedk,  •1667. 

819.  Robert  Hanfaam  Collyer,  V..D.,  3,  Park-rond» 

Improved  machine  ft>r  cleaning  and  pnrii^fing 

other  grain. 
821.  Jean  Alexandra  ZibeUu,  Paris— Im]Mrovements  In  the  Abrica* 

tlon  of  artificial  wines,  brandv,  and  vinegar. 
823.  Alfred  Vincent  Newton,  66,  Cnanceiy-lane — Improvements  ia 

cardinc  engines.    (A  commmiicatlon.) 
825.  Thomas  Lawes,  77,  Chancexy-lane— An  improved  eonfltroottoa 

of  agricultural  implements  to  be  used  in  tilling  the  land. 

Dated  26th  March,  1867. 

827.  William  Heniy  Collins,  Biimingham— Imprcnrements  in  at- 
taching knobs  to  spindles. 

829.  John  Bflokle,  NewcasUe-opOB-Tyne— Improvemantf  in  im^ 
chinery  or  apparatus  for  reaping  and  mowing. 

831.  John  Hewett,  Sheflleld— Improvements  in  aewing  manhinwL 
(A  communication.) 

633.  Alfred  Vincent  Newton,  66,  Chaneeiy-Iane — An  improfvedcoa* 
strnction  of  water  meter.    (A  commnnkatlcm.) 

835.  John  Henderson,  Lasswade,  Mld-Lothian,  N.B.— Imprafe> 
ments  in  writing  instruments. 

837.  William  SomervaU,  Dnnlop,  Ayr,  N.B.— Improvements  In  the 
treatment  or  preparation  of  fibrous  materials  for  being  spsa. 

839.  Charles  Cowper,  20,  Southampton-buildings,  Chjaneety-lene- 
Improvements  in  the  maanflictaroof  shot  and  shells  ibr  rifisd 
ordnance.    (A  communication.) 

641.  Joseph  William  Wilson,  Baabofj— ImprovemenU  In  the  cat- 
ting tools  used  for  roondlng,  snrlhcing,  or  otherwiae  «pe> 
rating  on  wood. 

nwEamoifs  with  coxpletb  spbcifioatioiis  filsd. 

860.  George  Gilmonr,  Massachusetts,  U.S.— A  new  and  useAil  con- 
trivance or  mechanism  for  shackling  or  attaching  another 
anchor  to  the  chidu  of  an  andior  to  which  a  Teasel  iBaybe 
riding,  his  pid  Invention  being  termed  by  him  ik**saeoaa 
anchor  shackle."— 27th  March,  1857. 

833.  Antoine  Joseph  Qninche,  Paris — Improvements  in  appantai 
foroounting,  n^tering,  and  Indicating  the  dtetuioetia- 
velled  by  vehicles.— 3lBt  March,  1857. 
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2323. 
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2842. 

2346. 
2351. 
2357. 
2436. 
2445. 
2464. 
2492. 
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71. 

114. 

148. 

157. 
169. 
175. 


Jpril  3rd. 
John  Hall,  Junr. 
James  Allen. 
Oglethorpe  Wakelin  Bar- 

ratt. 
Smith  Bottomley  and  James 

WiUiam  Croesiey. 
Joseph  Bunnett. 
James  Cblcsso. 
Thomas  Dagdale,  Junr. 
John  Smith. 
Joseph  George. 
Charles  Briqueler. 
John  Walley.' 
Samnel  Russell. 
Julius  Goodman,  Abraham 

Myers,andLonisGoodman. 
Thomas  Ball  and  John  Wil- 

kins. 
Sir  James    Murray,  Knt. 
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Reeves. 
Edwin  Clark. 
Edwin  CUrk. 
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193.  JohnRubeiy. 
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221.  Henry  Bessemer. 

259.  Henry  ChamberUn,|anr. 
353.  John  Henry  Johnson. 
364.  William  Wilkens. 
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William  Bradlbrd* 
Daniel  Foxwell. 
Thomas  King. 
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Shaw. 
James  Sanl  Hendy. 
Christopher  RichardNonli 

Pidmer. 
John  Me  Innes. 
George  Elliot. 
William  and  Jacob  Todd. 
John  Koseow. 
Geoige  Morton. 
Sir  Francis  Chas.  Kaowles. 
Rd.  Archibald  Broonan. 
Rtf.  Arohibald  Brooman. 
Thomas  WUka  Lord. 
Edward  HightMi. 


2354. 
2356. 
2364. 
2370. 
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MarchVtth. 

742.  WlUlam  Edward  Newton. 

743.  Alfted  Vincent  Newton. 
827.  John  Piatt. 

March  31s#. 

757.  Thomas  Scott. 

771.  Bernhard  Samuelson. 
786.  George  Frands  Wilson  and 
James  Monroe  Whiting. 
Apraut, 

758.  James  Forsyth. 
762.  WiUiam  Gossage. 

781.  WilUam  Edward  Newton. 


Glnaeppe  Devlnoenzi. 
AmrU2md. 
796.  Emile  Dupont. 
April  3rd. 
766.  James  Uiggin. 
792.  Joseph  Nash. 

800.  Julian  Bernard. 
H03.  John  Heniy  Johnson. 
818.  John  Heniy  Johnson. 

Amra4th. 
783.  James  Howden. 
789.  James  Smith. 

801.  James  Womll,  jov. 
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FRIDAY.  APRIL  17,  1857. 


NOTICE  TO  CANDIDATES. 

Persons  who  intend  to  offer  themselves  as 
Candidates  at  the  Society's  Examinations  in 
Jane  next,  in  London  and  at  Huddersfield,  are 
desired  to  take  notice  that  no  one  will  be  ad- 
mitted to  the  Examinations  who  shall  not  have 
sent  in  his  "  Return  paper**  to  the  Secretary  of 
the  Society  of  Arts,  before  Monday  next,  the 
20th  inst. 

Forms  of  the  "  Return  paper'*  may  be  had  on 
application  to  the  Secretary  of  the  Society  of 
Arts. 


EXHIBITION  OF  INVENTIONS. 

The  Society's  Ninth  Annual  Exhibition  of 
Inventions  was  opened  on  Monday,  the  23rd 
nit  The  Exhibition  will  be  open  every  day  till 
the  23rd  of  May,  from  10  a.nL  to  4  p.m.,  and  is 
free  to  the  members  and  their  friends.  Members, 
by  tickets  or  by  written  order  bearing  their  sig- 
nature, may  admit  any  number  of  friends. 


ART  TREASURES  EXHIBITION. 

The  Council  of  the  Society  of  Arts  have  ap- 
pointed a  Committee  to  make  arrangements  for 
organizing  a  visit  of  the  members  to  the  Art 
Treasures  Exhibition  at  Manchester. 


EIGHTEENTH  ORDINARY  MEETING. 

Wednesday,  April  15,  1867. 

The  Eighteenth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 
nesday, the  15th  inst.,  Edwin  Chadwick,  Esq., 
€.£.,  in  the  chair. 

The  following  Candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 


Aird,  Charles. 
Blake,  Rev.  William. 
Greenwood,  Thomas. 


iiall,  Samoel  Garter. 
Kinder,  Arthnr. 
Nash,  Frederick  John. 
Newton,  B'rederick. 

The  following  Institutions  have  been  taken 
into  Union  since  the  last  announcement : — 

434.  Derby  Working  Men's  Awociation. 

435.  Portland  Breakwater  Mechanics'  Institution. 

436.  Lewes  Improvement  Association. 

4^7.  Portsea  Aiheosnm  and  Mechanics'  Institntion. 

The  following  Colonial  Institution  has  been 
taken  into  Union  since  the  last  announcement : — 
Toronto  Mechanics'  Institution. 


The  paper  read  was : — 

ON  HOUSES   AS  THEY  WERE,  AS  THEY  ABE, 
AND  AS  THEY  OUGHT  TO  BE. 

By  John  W.  Papwobth,  F.B.I.B.A. 

A  Society  that  for  a  hundred  years  has  applied  itself 
to  the  encouragement  of  the  judicious  application  of 
capital  in  arts,  manufactures,  and  commerce,  needs  no 
apology  for  considering  a  few  of  the  results  of  the  em- 
ployment of  capital  on  some  buildings  and  in  some  build- 
ing operations;  that  is  to  say,  for  considering  the  durability, 
conYeniencOj  and  beauty,  the  cost,  profit,  and  value,which 
some  of  our  buildings,  especially  dwellings,  at  present 
afford  under  competition  and  insufficient  education.  Any 
one  of  these  subjects  offers  materials  for  an  evening's  dis- 
cussion, and,  therefore,  short  explanations  and  descrip- 
tions only  can  be  given ;  facts  and  figures  must  be  taken 
as  proved ;  and  there  will  only  be  three  definitions  which 
must  be  borne  in  mind,  viz.,  of  the  building  owner,  the 
architect,  and  the  builder. 

A  building  owner,  is  a  private  person,' who  invests  his 
money  In  a  building  as  a  speculation,  and  who  generally 
knows  nothing  of  the  construction  and  cost  of  the  builcU 
ing.  A  person  who  invests  his  money  in  a  matter  of 
which  he  knows  nothing,  with  not  any  guarantee  as  to 
the  stability  of  the  undertaking,  and  no  information  as  to 
the  character  of  the  man  with  whom  he  is  to  entrust  that 
money,  is  one  of  the  most  lamentably  ill-educated  people 
that  the  inquiries  of  this  Society  can  discover ;  yet  such 
is  the  case  with  a  large  proportion  of  tliose  who  either 
rent,  buy,  or  pay  for  building  any  edifice  of  any  sort. 

An  architect  is  a  person  whose  business  it  is  to  know 
in  his  mind  the  building  thoroughly  which  he  has  to  de- 
sign before  it  exists ;  to  proportion  the  numlier  and  sizes 
of  the  rooms  and  their  parts  to  their  uses;  to  arrange, 
them  in  a  convenient  manner ;  to  give  beauty  to  those 
parts  and  their  details ;  and  to  place  these  gracefnl  portioDi 
m  good  relative  positions  as  to  the  inside  and  outside  of 
the  building;  to  foresee  all  the  essentials  required  by 
custom,  health,  law,  locality,  materials,  site,  Ac., 
especially  by  the  intention  and  prescribed  expense  of 
the  building ;  to  choose  amongst  the  various  methods  of 
sound  construction  ;  and  to  be  so  reputable  that  his 
decision  as  to  the  meaning  of  contracts  and  the  quality 
of  the  materials  and  labour  employed  in  that  construction 
shall  be  binding  upon  the  building  owner  and  the  builder. 

A  builder  is  a  person  whose  business  it  is  to  provide,  in 
the  cheapest  market,  good  labour  and  good  materials,  and 
to  supply  them  and  their  results  to  the  building  owner 
at  a  reasonable  profit,  according  to  the  directions  in  the 
drawings  and  specifications  by  which  the  architect  ex- 
presses bis  decisions ;  this,  and  this  only,  is  the  legitimate 
Erovince  of  the  builder ;  who  is  or  professes  to  b«,  brick- 
lyer,  mason,  carpenter,  smith,  plumber,  joiner,  plasterer, 
painter,  Ac,  all  in  one.  Our  epoch  of  the  divUujn  of  labour 
has  seen  all  the  trades  connected,  however  remotely,  with 
building  combined  in  single  hands,  to  the  loss  of  all  con- 
cerned except  the  capitalist ;  the  good  work  of  the  pre- 
sent day  is  the  bad  work  of  fifty  years  ago. 

The  merchant  knows  what  to  expect,  who  orders  an 
agent  to  make  up  an  examined  cargo  of  goods  suitable  to 
a  particular  market,  which  goods  are  to  lie  famished  by 
a  warehouse  that  does  not  keep  many  of  them  in  stock, 
and  has  to  manufacture,  or  get  manufactured  all  the  rest 
to  order.  This  is  the  relation  of  the  buildiug  owner, 
the  architect,  aud  the  builder. 

The  merchant  does  not  know  what  to  expect,  who 
orders  that  a  cargo  of  goods  suitable  for  a  particular 
market  should  be  shipped  without  examination  from 
such  and  such  a  warehouse ;  the  goods  may  be  very  good, 
but  prohibited  in  ;the  port  they  are  sent  to,  or  they  may 
be  legal,  and  of  such  a  quality  as  not  to  pay  for  freight. 
This  is  the  relation  of  the  building  owner  and  the 
builder,  without  the  intervention  of  the  architect. 

The  preparation  of  this  paper  has  been  caused  by  the 
fact  that  in  my  professional  education  and  practice,  dor- 
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ing  both  which  you  have  ieveral  times  honoured  me  by 
your  favourable  attention,  it  has  been  my  habit  to  ex- 
amine, value,  and  repair  buildings  at  their  birth,  prime, 
and  decay;  thus  I  have  seen  that  old  houses  survive 
generations  of  new  ones ;  that  new  houses  are  generally 
ugly ;  and  when  pretty  are  frequently  not  worth  in  the 
market  what  they  cost. 

The  Times  has  called  upon  its  readers  to  compare  old 
London-bridge,  faulty  enough  in  design,  but  living  for 
six  hundred  years,  with  Westminster-bridge,  1760,  and 
Blackfriars-bridge,  1760,  both  now  supported  on  crutches. 
The  first  of  them  is  waiting  to  be  swept  away  as  a  nuis- 
ance some  day ;  the  other  may  remain  an  invalid  until  the 
crutches  rot  and  the  fabric  falls  under  the  weight  of  a 
man,  a  horse,  and  an  empty  cart.  This  weight  is  fixed 
as  the  fatal  one,  because  it  has  once  been  enough  to  break 
down  a  railway-bridge.  There  was  no  deodand,  I  be- 
lieve, on  the  human  body,  but  the  cost  of  the  other  ani- 
mal and  the  cart  must  have  been  paid  by  somebody. 

The  same  comparison  may  be  made  with  regard  to 
houses.  A  work  by  the  late  Mr.  Hudson  Turner,  which 
is  still  new,  and  called  '*  Some  Account  of  Domestic 
Architecture,"  is  filled  with  descriptions  of  houses  built 
at  the  same  time  as  Old  London  Bridge,  or  earlier,  and 
of  houses  built  from  that  time  to  the  year  1500,  which 
are  still  standing.  We  need  not  recapitulate  his  list,  but, 
acknowledging  the  beauty  of  nearly  all  his  examples,  we 
will  take  up  the  subject  at  the  beginning  of  the  sixteenth 
century,  when  brick  was  a  fashionable  material. 

We  shall  find  that  a  large  number  of  the  timber  and 
of  the  brick  houses  that  were  built  between  1509  and 
1649,  still  remain,  and  command  what  may  be  termed  a 
fancy  price.  There  is  actually  no  sajdng  when  they  will 
perish  ;  some  in  ruins  like  Tattershall  are  as  good  as 
many  a  new  house  of  the  present  day.  If  we  visit 
London  just  on  the  skirts  of  the  great  fire,  we  see 
houses  that  need  not  be  pulled  down,  which  is  more 
than  can  be  said  of  the  London  that  has  been  built 
since  1 800.  To  say  nothing  of  almshouses  dating  between 
1550-1650,  we  shall  find  that  houses  built  before  1600  in 
the  Strand,  Little  Moorfields,  Cross-street,  (Islington), 
Holywell-street,  Gray's- inn -lane,  Bishopsgate -street, 
were,  till  lately,  or  are  now,  existing.  These  are  certainly 
not  in  very  good  condition,  but  we  shall  find  houses  1620- 
30  in  Lincoln's-inn-fields  and  Great  Queen-street,  1637 
in  Chandoe-street,  Covent- garden,  1640-62  in  Glare- 
market  ;  1 657  in  Middle  Temple-lane,  and  1660  in  Hatton- 
garden. 

Keeping  generally  westward  with  fashion  we  find  1678 
King's  Bench  Walk,  Essex-court,  and  Farrar's-buildings 
in  the  Temple,  Arundel-street,  Exeter-street,  and  Sack- 
ville-street,  1680  the  Old  Jewry,  King-street,  St.  James's, 
Crown-street,  Wardour-street,  and  ^ho-square ;  Paper- 
buildings  in  the  Temple,  which  Ba^ord  says  were  so 
called  from  the  sli^htness  of  their  construction,  1685, 
were  not  rebuilt  till  1848.  So  that  actually  houses 
built  in  what  was  then  considered  a  slight  manner,  have 
lasted  160  years ;  indeed,  it  was  lately  stated  at  an  inquest 
that  a  house  was  only  200  years  old,  and  therefore  could 
not  have  been  supposed  to  be  in  danger ;  in  fact,  ought 
not  to  have  fallen.  This  is  a  remarkable  proof  of  the 
extreme  difference  between  the  old  and  the  new  houses ; 
if  we  reflect  that  a  glance  through  the  journals  of  the 
last  fifteen  years  will  show  the  fall  of  about  as  many 
houses  before  they  were  finished,  as  of  the  old  houses. 
Tet  Neve,  in  1703,  says,  *'  the  greatest  objection  against 
London  houses  (being  for  the  most  part  brick)  is  their 
■lightness,  occasioned  by  the  fines  {or  ground  renU) 
exacted  by  the  landlords,  so  that  few  houses,  at  the  com- 
mon rate  of  building,  last  longer  than  the  g^round  lease, 
fl.e.,  about  £X)  or  60  years,  and  this  way  of  building  is 
very  beneficial  to  trades  relating  to  it,  for  they  never 
want  work  in  so  great  a  city,  where  houses  are  alwavs 
repairing  or  building."  And  probably  much  of  his  ob- 
servations applied  only  to  houses  on  the  outskirts  of  the 
then  city,  for  we  find  that  about  that  time  good  hoaaes 


were  built,  as  1700  Bed  Lion-square,  Bolton-street, 
Devonshire-street  Queen-square,  and  Great  Smith-street; 
1707-8  King-street  Golden-square,  Queen-square  West- 
minster, and  Great  Ormond-street ;  1 716  New  Bond-street, 
Conduit-street,  and  Hanover-square ;  1718  Bathbone- 
place;  1720,  Bedford-row;  before  1725,  King-street 
Covent-garden  ;  1727,  May  Fair;  1780,  Oxford-market, 
Half  Moon-street,  aad  South  Audley-street ;  and  17S7, 
Crown  Office-row,  in  the  Temple. 

The  age  of  these  houses  is  clearly  marked  by  the  fact, 
that  after  1708  the  window  sashes  in  London  and  \^est- 
minster  were  placed  in  reveals  by  order  of  a  Building 
Act;  fifty  years  afterwards  a  new  Building  Act  wu 
necessary  from  the  great  increase  of  buildings,  and  the 
order  for  reveals  extended  to  some  outlying  parishes ;  in 
1766,  Parliament  again  met  the  great  increase  ofbuildings 
by  a  new  act;  and  in  1774,  came  the  stringent  act  called 
the  Black  Act. 

About  1765,  Bemers-streetand  Groevenor-place ;  1770, 
Great  Bussell-street  and  Salisbury-street ;  1775,  Mans- 
field-street and  Stratford-place;  1778,  Portman-square, 
Portland-place,  and  the  Adelphi  were  built.  Many  of 
these  streets  built  1760-1780,  under  vigorous  legislation, 
and  leases  for  90  years,  have  houses  that  although  old- 
fashioned,  are  handsome,  convenient,  and  far  too  good  to 
be  pulled  down.  The  very  foundations  of  this  Society's 
house  are  shown  to  foreigners,  though  perhaps  few  of  my 
audience  know  that  such  a  sight  exists ;  except  to  thon 
engaged  in  building  it  is  an  unpleasant  and^useless  visit. 

But  with  the  year  1790,  we  have  Lisle-street ;  1795,  the 
New-road ;  1800,  Alfred-place  Gower-street,  and  Baker- 
street  ;  1 805,  Great  Surrey-street,  Wade-street ,  and  BusbcII- 
square;  1810,  Bnranston-square ;  1815,  Park-crescent; 
1820,  Begents-pu*k,  Burton-crescent,  and  Begent-street, 
or  their  neighbourhoods.  Begent-street  rubbish  was  a 
term  well  understood  by  the  workmen  employed  on  it| 
and  Begent-street  rubbish,  for  a  great  wonder,  it  remains. 
I  counted  upwards  of  30  cracks  in  one  wall  of  a  hooBS 
there.  But  bad  as  that  is,  it  is  not  really  so  bad  as  mnch 
that  has  been  since  built, — it  stands. 

The  public  wonld  seem  to  have  a  belief  that  a  low  rent 
and  a  good  house,  in  a  good  situation,  are  likely  to  be 
put  before  it  under  the  present  system  of  competition. 
When  the  landlord  was  the  builder,  and  covered  four  or 
five  acres  with  houses,  it  was  his  interest  to  build  all 
equally  well — he  could  get  his  rent — but  when  he  let 
that  ground  to  four  or  more  builders,  they  cut  down  the 
cost  of  construction,  in  order  to  compete  with  each  other 
for  profit  out  of  the  rents,  which  their  own  competition 
made  lower  than  their  landlord  would  have  asked,  and 
this  system  of  competition  is  part  of  the  secret  of  oor 
present  bad  houses.  The  other  part  of  the  secret  is  the 
foUy  of  people  in  renting  or  buying  anything  in  the 
shape  of  a  house,  without  knowing,  or  endeavouring  to 
know,  anything  about  it ;  yet  the  public  will  not  hire  or 
buy  a  piano  in  the  same  way. 

The  usual  way  of  starting  a  street  is  to  let  the  1*°<^ 
that  anomalous  being,  a  speculative  builder.  He  need 
not  be  a  builder,  or  a  tradesman  in  any  branch  of  ^^^^ 
ing — indeed  the  persons  whom  I  have  known  succeed 
best,  were  a  sailor,  who  had  succeeded  to  some  pr> 
perty,  and  built  two  houses  for  £7,000,  which  he  sold 
immediately,  in  the  most  careless,  openhandod  way,  w 
as  much  each — a  chandler's  shopkeeper,  who  built  a  row 
of  forty  houses  for  £300  each,  and  sold  nearly  all  rf 
them,  but  none  for  less  than  £600— and  a  footman,  who 
built  a  street  in  such  a  style  that  at  last  the  tradeautf 
actually  refused  to  work  any  longer  for  him,  but  woo 
complacently  said,  in  the  court  of  law  to  which  he  Riin* 
moned  them,  tenants  would  occupy  anything  he  put  op. 

Between  1760  and  1810  many  streets  were  ^»"»|*?^* 
system  which  no  longer  prevails* ;  it  was  called  blood  WJ 
blood;  because  if  a  plumber  took  apiece  of  ground,  w 
arranged  with  abricxlayer,  carpenter,  joiner,  and  painiw 
to  put  their  work  over  the  ground,  each  taking  one  v 
more  houses  finished  with  his  plumbing  in  paymeof. 
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Of  coarse  his  lead  was  thin ;  the  brickwork  was  poor ;  the 
rafters  and  joists  were  weak ;  and  the  glass  and  painting 
discreditable. 

From  1800  to  1825  there  was  a  different  system; 
builders  who  gave  themselves  up  to  the  business  of  build- 
ing'streetfl  on  speculation,  borrowed  of  their  friends  and 
tradesmen,  and  paid  their  debts  according  to  the  sale  of 
their  houses ;  thissystem  dropped  when  the  lenders  found 
imfinished  houses  left  on  their  hands.  Since  1816  the 
timber  merchants,  &c.,  have  lent  money  to  the  speculative 
builders,  and  of  course  the  quality  of  the  materials  they 
supplied  could  not  be  disputed ;  but  these  persons,  especi- 
ally the  timber  merchants,  have  apparently  had  reason 
to  susoect  collusion  between  speculative  builders  and 
ground  landlords ;  and  are  now  more  wary ;  indeed,  the 
real  speculator  is  often  the  landlord  who  lets  ground  and 
advances  money,  in  the  hope  that  the  speculative  builders 
-would  put  a  good  deal  more  money  of  their  own  or  other 
pe|oples  in  the  shape  of  carcasses  on  his  ground,  and  by 
failmff  would  allow  him  as  mortgagee  to  foreclose  and  get, 
at  a  cheap  rate,  carcasses  to  be  finished  scampishly  and 
sold  at  an  apparently  reasonable  price. 

We  see  houses  built  before  1700,  actually  still  too  good 
io  b«  pulled  down  when  170  years  old,  and  most  of  them 
are  considered  good  for  another  40  years  at  least ;  we 
«ee  many  houses  only  intended  to  last  for  100  years, 
new  fronted,  and  these  also  are  considered  good  for 
at  least  another  40  years ;  and  we  see  many  houses  that 
were  built  before  1800,  that  are  now  being  tinkered  in 
order  to  last  that  time.  But  we  also  see  whole  quarters 
«f  London  consisting  of  houses  built  since  1790,  which 
the  tenants  quit  from  absolute  fear ;  rows  exist  where 
the  representatives  of  the  builders  would  be  too  happy 
to  get  rid  of  their  prospective  burdens,  and  sell  their 
interest  or  rather  burdens  in  their  leasee,  for  a  mere 
«ong. 

Why  our  dwelling  houses  in  London  are  built  after 
one  plan,  viz.,  an  entrance  passage,  a  front  room,  a 
smalfer  back  room,  and  a  staircase  by  its  side,  is  a 
jnystery  to  many  besides  myself.  The  plan  is  no  doubt 
«  very  good  and  healthy  one,  where  it  provides  a  thor 
rough  difaft  every  time  the  back  or  front  door  is  opened, 
but  it  has  a  great  tendency  to  make  the  chimnies 
4rmoke,  and  to  keep  the  house  very  cool  iu  winter. 
Why,  also,  the  kitdiens  should  be  placed  in  the  base- 
ment is  not  clear ;  the  open  doors  in  summer  carry  all 
4M>rts  of  scents  up  the  stairs.  Indeed,  in  this  respect 
the  very  small  houses,  like  those  in  Camden-town,  which 
have  no  basements,  but  have  kitchens  in  the  yard, 
might  bo  usefuUy  followed  in  larger  houses,  and  the 
servants'  rooms  might  be  above  each  other  at  the  back 
of  the  house,  and  all  the  way  up.  Some  good  third- 
rate  houses  have  the  staircase  m  front,  and  gain  a 
handsome  back  room,  at  little  expense  to  that  in  front, 
but  this  plan  is  rarely  followed.  It  is  also  curious 
that  speculative  builders  never  will  put  a  ventilator  to 
the  top  of  the  staircase,  and  so  the  whole  heated  and 
damaged  atmosphere  of  the  house  is  poured  into  the 
top  rooms,  which  also  happen  to  be  the  apartments 
for  the  invalid  and  the  nursery.     | 

There  is  hardly  a  house  fit  for  an  invalid  in  London, 
yet  almost  every  second  house  in  a  street  contains,  on  an 
average,  one  invalid  in  a  year,  and  all  the  year  round. 
Perhaps  this  is  one  reason  why  so  many  invalids  live 
abroad,  where  all  their  home  is  on  one  floor,  and  where 
there  is  only  one  staircase,  and  that  a  very  easy  one  to 
descend,  in  order  to  get  into  the  garden  or  the  street. 
Back  Houses,  too,  are  quite  gone  out  of  fashion,  as  if  our 
families  had  nothing  to  do  but  to  sit  at  the  fh>nt  windows 
t<>  see  the  passing  vehicles.  I  was  much  struck,  in  several 
of  the  Belgian  and  French  towns,  with  the  system— of 
which  traces  may  still  be  seen  in  the  city,  viz., — of 
having  a  carriage  entrance,  in  which  a  porter  lives  that 
stops  all  incomers  to  know  their  business.  He  and  his 
'Wife  act  as  servants,  on  occasion,  to  the  inmates  of  the 
iront  and  back  houses.    Through  the  carriage  entrance  I 


passed  into  a  pretty,  though  small,  garden,  (I  should  sav 
that  no  carriage  except  for  an  invalid  entered,]  which 
separated  the  front  and  back  dwellings.  In  compliance 
with  continental  customs  most  of  these  were  large  enough 
to  have  a  family  or  two  on  each  floor,  but  I  visited  where 
only  one  family  occupied  the  pretty  little  house.  There 
the  porter  is  answerable  for  your  house ;  you  put  the  key 
on  your  hook  in  his  lodge,  and  the  whole  family  can 
leave  for  the  best  part  of  a  summer's  day,  week,  or 
month,  with  eaifeiy.  The  convenience  of  this  system  to 
men  living  in  chambers  in  London  is  so  obvious,  that  it 
is  surprising  that  families  have  not  adopted  it.  The  cost 
of  one  servant  is  at  least  saved,  and  nearly  one-half  of 
another  is  quite  saved.  The  dust  and  noise  of  the  streets 
does  not  affect  the  back  house,  and  by  letting  the  front 
one  for  business,  the  rental  of  the  ground  is  much  in- 
creased. There  ought  to  be  a  stop  put  to  the  barbarous 
system  of  using  basiement  floors  as  sleeping  rooms,  and 
for  ovens.  There  is  no  occasion  for  the  great  part  of  our 
bread  to  be  prepared  in  underground  holes,  where  the 
baker's  men  can  see  nothing  except  by  candlelight,  and 
which  are  subject  to  all  the  dirt  and  effluvia — ^but  I  need 
say  no  more  on  that  point.  In  the  best  houses  in  certain 
parts  of  London,  the  female  servants  are  made  to  sleep 
m  the  basement.  It  was  my  business  to  survey  a  house 
near  Russell-square  the  other  day,  and  I  found  under  the 
entrance  passage,  with  a  window  looking  (it  would  not 
open)  into  the  enclosed  shed  under  the  steps,  and  a 
chimney  place  blocked  up,  a  closet  in  which  two  servants 
were  said  to  sleep.  The  foetid  odour  was  such  as  the 
mistress  of  the  house  apparently  thought  accidental,  and 
she  was  good  enough  to  explain  to  me  that  it  arose^  she 
thought,  from  the  fact  that  her  neighbour's  cistern  alwa3''B 
kept  overflowing  and  made  one  side  of  this  little  bed-room 
rather  damp,  so  damp  indeed  that  the  plastering  could 
not  be  said  to  stand  upon  the  wall.  To  find  sink* 
stones  with  the  holes  corked  up  is  nothing  new  at  home. 
Perhaps  one  of  the  greatest  improvements  in  London 
houses  of  aU  sizes,,  would  be  to  have  the  drains  laid  so 
near  the  surface,  and  so  covered  by  boards  in  their  line, 
that  they  could  be  examined  or  cleaned  without  trouble ; 
at  present  there  is  nothing  which  embarrasses  me  so  much 
on  surveying  a  house,  if  the  floors  are  taken  up  and 
the  drains  are  dear,  there  is  great  wrath  at  the  trouble 
and  expense ;  if  reliance  is  placed  on  the  assertion  that 
the  drains  are  clean,  it  by  no  means  follows  that  they  are 
either  clear  or  sound,  and  many  a  drain  has  been  allowed 
to  leak  its  contents  away  into  the  kitchen  floor  and  the 
foundations,  from  which  cause  alone  there  are  many  damp 
walls  in  London. 

I  shall  say  nothing  about  a  backwardness  in  adopting 
patent  sash-fastenings,  calculated  to  render  the  labour  of 
cleaning  the  windows  less  dangerous ;  or  sensible  designs 
for  stove  grates ;  or  speaking  tubes ;  or  ventilating  glass 
in  the  windows ;  or  self-fitting  lock  handles ;  or  small 
rooms  fitted  up  for  a  bath  or  baths,  where  children  might 
upset  the  bath  without  injury  to  the  house  as  is  frequently 
provided  abroad,  especially  in  the  north  of  Europe  ;  or 
the  possibility  of  making  a  house  so  nearly  fireproof,  even 
if  it  be  an  old  one,  that  lives  should  not  be  lost  in  case  of 
fire ;  or  of  better  shutters,  than  the  ugly  contrivances 
now  in  use;  or  of  lifts,  or  of  several  other  things 
equally  useful  and  valuable ;  yet  these  are  all  matters 
which  are  neglected  in  our  houses,  of  the  common  ai 
well  as  of  the  better  sort;  and  I  am  inclined  to  think  thai 
it  is  because  an  architect  is  not  employed.  Perhaps  we 
might  go  further,  and  say  that  if  an  architect  is  said  to 
be  of  no  use  except  to  increase  the  cost  of  a  house  by  the 
amount  ot  his  commission,  at  all  events  an  amateur,  or  a 
speculative  builder  would  certainly  be  sure  to  do  better. 
You  know  that  the  new  streets  ofLondon  are  filled  with 
houses  that  have  little  or  no  real  convenience  in  them, 
and  that  the  speculative  builder  does  not  seem  to  care  a 
jot  for  the  sanitary  and  social  improvements  of  the  day ; 
but  you  probably  do  not  know  the  sort  of  faults  com- 
mitted by  those  men  who,  loftily  saying,  "  we  can  do 
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withoat  an  architect/'  think  themselves  clever  enough 
to  direct  their  tradesmen.  Uoases  withoat  staircases,  as 
in  Harconrt-street,  Dublin ;  without  a  front  door,  as  at  a 
house  in  Liverpool;  without  a  door  to  the  drawing-room, 
on  which  occasion  my  father  was  called  in  by  a  client 
who  became  my  godfather ;  without  light  to  the  stairs, 
which  is  common ;  or  virtually  cut  in  half,  as  by  a  mili- 
tary engineer,  are  absurdities  seldom  believed  but  oftener 
perpetrated. 

As  to  competition,  the  matter  is  still  worse.  The 
public  decides  that  it  wants  a  cottage,  a  shop,  a  house,  a 
school,  a  parsonage,  or  other  buildings,  of  which  it  fixes 
the  price.  On  what  grounds  it  fixes  that  price  nobody 
can  say ;  yet  the  public,  knowing  nothing  of  the  price  of 
a  building,  appoints  a  committee  to  spend  this  sum  in  a 
satisfactory  building  :  whether  the  committee,  or  a 
private  person,  wants  the  house.  &c.,  the  following  steps 
are  the  same.  A  child  who  has  to  choose  between  a 
lai^  plain  cake  and  a  small  pretty  cake,  would  ask  if 
they  were  equally  good ;  but  the  public  expects  to  have 
its  cake  the  biggest  and  prettiest  at  the  same  time  with- 
out security  as  to  whether  it  is  good  at  all. .  So  it  adver- 
tises a  competition. 

Where  a  lawyer,  a  medical  man,  or  a  broker,  is 
wanted,  the  public  can  bo  tolerably  safe  in  seeing  if  the 
name  is  on  the  rolls  or  lists  of  the  respective  boaies  cor- 
porate, but,  when  the  public  requires  the  services  of  an 
ai-chitect,  it  accepts  as  one  any  person  who  chooses  to 
take  the  title.  Of  course,  in  these  days  of  competition 
and  free  trade,  an  architect  on  the  rolls  has  no  right  to 
complain,  either  that  he  is  not  employed,  or  that  a  person 
not  on  the  rolls  is  employed ;  but  the  vexatious  part  of 
the  business  is  that,  if  the  public  employs  what  the  pro- 
fession calls  a  quack,  and  is  deceivea,  robbed,  and  ridi- 
culed, it  unjustly  says,  "What  is  the  use  of  an 
KTchitect?" 

Knowing  the  desire  of  the  public  to  have  its  cake  large 
and  pretty,  men  calling  themselves  architects  engage 
in  competitions,  and  send  the  biggest  and  prettiest 
deidgpB  that  occur.  He  who  sends  the  bigf^est  and 
prettiest  is  generally  successful.  Does  the  public  believe 
that  the  apprentices  and  clerks  of  architects  are  capable 
of  answenn^  the  purpose ;  if  so,  it  is  as  much  in  the 
wrong  as  if  it  asked  a  chemist's  apprentice  to  take  off  a 
limb  or  tie  an  artery.  Yet  one  half  of  the  competitors 
are  pupils,  clerks,  or  young  men  withoat  experience; 
now,  the  public  has  no  right  to  depreciate  a  whole  pro- 
fession because  the  apprentices  are  incapable.  A  large 
number  of  the  competitors  are  civil  engineers  and  builders, 
men  estimable  no  doubt  in  their  own  lines,  but  no  more 
fitted  for  such  competitions  than  they  would  think  an 
architect  fitted  to  direct  the  water  supply  of  a  town,  or 
to  take  a  contract  for  the  bricklayer's  work  of  a  public 
building.  Does  the  public  believe  that  the  biggest  and 
prettiest  cake  ottered  to  its  acceptance  at  the  price  named, 
IS  likely  to  be  good  in  its  constitution  ?  A  single  judge 
might  be  so  uneducated,  but  half-4Miozen  or  a  dozen 
can  hardly  be  so  far  wrong.  This  is  the  dilemma,  either 
ignorance  or  injustice  chooses  a  cake  made  so  pretty  and 
80  big  that  it  cannot  be  good. 

To  avoid  this  dilemma  for  public  buildings,  the  em- 
ployment of  an  architect  as  judge  is  the  only  course  to 
adopt,  and  has  been  adopted  in  some  cases  ;but  the  judge 
may  well  say  that  his  is  a  thankless  office,  when  as  luks 
been  the  case,  he  has  conscientiously  to  report  that  not  one 
of  the  designs  sent  in  by  the  men  who  call  themselves 
architects,  can  be  done  for  the  money ;  or  give  the  ac- 
commodation required.  Then  the  Committee  generally 
throws  aside  the  award,  and  makes  a  choice  of  its  own. 

It  may  be  said  that  this  is  all  very  true  of  a  committee, 
but  that  an  individual  is  always  equally  unfortunate. 
This,  however,  can  be  justly  and  emphatically  denied. 
If  a  private  person  employs  no  architect,  his  building 
may  be  whatever  it  will ;  if  he  employs  ihe  fint  packing- 
case  maker,  gardener,  painter,  undertaker,  auctioneer, 
who  calls  hiinself  an  aixshiteet,  let  his  bnilcUng  take  Uie 


consequences.  Ellesmere-house,  Holford-house,  of  the 
present  day;  Burlington-house,  Marlborough-house,  of 
the  past,  Ate  equallv  fine  buildings,  built  by  selected  ar- 
chitects. The  club-houses  are  generally  built  by  com- 
petition, but  amongst  selected  men  only,  as  was  the 
Royal  Exchange ;  and  at  Liverpool  the  mo«t  sensible  of 
the  speculaton  offered  liandsome  prizes  to  competitive 
designs  for  his  new  street  houses.  I  shall  say  no  more 
of  architectural  competition  than  that  the  principal 
leading  architects  do  not  enter  unlimited  competitions, 
unless  justified  by  the  importance  of  the  occasion.  Thus, 
in  the  approaching  competition  for  the  Government  offices, 
the  public  wiU  not  have  the  advantage  of  the  skill  of 
half-a-dozen  of  our  best  men ;  and  thus,  also,  but  a  few 
established  names  of  repute  are  attached  to  the  forty-six 
sets  of  drawings  now  exhibiting  at  King's  College  for  the 
Constantiuople  Church. 

The  case  of  a  private  client  with  a  selected  architect  is, 
as  I  have  said,  a  very  different  one  to  that  of  a  com- 
mittee. Some  persons  complain  that  the  client  names 
beforehand  the  price  which  he  will  pay  for  the  building 
that  he  wants,  and  thus  confines  the  taste  of  his  archi- 
tect. On  the  contrary,  the  restrictions  which  the  pecu- 
liar wants  and  wishes  of  the  employer  dictate,  should 
form  the  pressure  to  make  the  fountain  of  genius  play 

hirfi. 

Few  buildings,  it  may  bo  presumed,  are  now  bmlt 
under  such  circumstances  as  the  East  India  House.  It 
would  appear  t^t  itie  Chairman  said  to  the  architect  of 
the  Company,  ]Mr.  Jupp,  "  We  want  a  house,  tell  us  how 
much  it  will  cost."  Mr.  Jupp  made  his  design  and  esti- 
mate, which  were  approved  by  the  Board,  excepting  as  to 
the  front.  The  Board  offered  that  subject,  not  the  whole 
work,  to  a  limited  competition,  I  believe,  or,  at  all  events, 
chose  another  anshitect  to  design  it.  Mr.  Jupp  executed 
the  work  for  less  than  his  estimate,  and  the  Board  paid 
the  amount,  with  the  addition  of  a  ^tuity  to  him  of 
£1,000.  Such  a  gift  was  not  singular  m  the  last  century, 
but  now,  we  say,  the  more  important  the  work  the  less 
we  will  pay  for  it  in  proportion. 

In  many  cases  the  architect  is  not  the  offender  who 
causes  a  house  to  be  ugly— 4>ut  the  want  of  education  in 
the  client. 

Frequently  a  good  design  is  cut  down,  to  save  some 
trifling  expense,  and  after  the  contract  is  made  with  ibe 
builder,  one  alteration  after  another  is  made  by  the 
client,  the  contract  is  void,  and  the  bills  for  extras  when 
added  to  the  amount  of  the  amended  tender  often  greaur 
exceed  the  sum  that  would  have  completed  the  oriffinAl 
satisfactory  design  for  the  house.  It  is  easy  for  a  client 
to  say  that  he  will  make  no  alterations;  but  when  a 
work  is  begun  with  the  sole  object  of  parsimony  before 
the  mind,  one  of  two  things  happens.  If  there  is  an 
architect  employed,  beauty  and  utility  are  sacrificed  to 
convenience  and  strength,  the  meagre  starved  design  does 
not  come  up  to  the  expectation  of  the  proprietor  and  his 
critical  friends,  and  before  and  after  completion  as  much 
is  spent  in  various  attempts  to  improve  the  house  as  would 
have  sufficed  at  first  to  make  it  right ;  but  even  then 
the  building  always  betrays  its  sordid  origin  by  its  mean 
features,  which  can  hardly  be  effaced;  the  unhappy 
architect  loses  his  credit,  and  as  the  house  will,  perhapSi 
not  fetch  half  its  cost,  ;the  disappointed  proprietor  loses 
his  money,  when  even  a  qieculative  builder  would  have 
known  better.  If  there  be  no  architect,  the  usual  result,  in- 
deed, is  that  ornament,  not  beauty,  is  put  on  to  the  brnW- 
ing  at  the  expense  of  the  materials  and  labour ;  the  pro- 
piieter  has  saved  the  cost  of  an  architect,  and  has  sum 
his  money  in  a  house  that  will  frequently  not  <»"f*^ 
will  want  repairs  three  or  four  times  as  often  as  a  gooa 
ugly  house,  and  those  repairs  will  cost  at  least  as  macb 
as  the  original  price  of  the  house,  being  immessurawy 
more  than  the  value  of  those  required  for  an  ugly  goodone. 

When  we  begin  to  consider  the  cost  of  a  building^® 
find  another  difficulty  in  store  for  committees,  ^loe 
cake,  reduced  in  siae  and  shorn  of  its  onaaments,  Ib  ^ 
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oat  to  tender,  and  the  committee  is  puzzled  by  the  re- 
folt.^  The  figures  I  produce  are  teoders  actually  made 
within  the  last  two  months : — 


2,800 
2,600 
2,492 
♦2,234 
2,198 
2,197 
2.194 
2,112 
2,005 


767 
740 
695 
568 
531 
530 
520 
486 
470 


400 
871 
856 
319 
314 
513 
312 
301 
286 


252 

247 
232 
186 
177 
177 
173 
162 
157 


9)  20,832         9)  5287         9)  2972        9)  1763 

♦Average...  2,315    ...        587    ...        330    ...        196 

Fifty  more  examples  of  this  sort  of  competition  are  at 
your  service ;  there  can  be  no  hesitation  m  saying  that 
the  average  of  these  would  have  amply  remunerate  any 
respectable  tradesman  :  the  highest  amoimts  perhaps 
arose  from  too  expensive  modes  of  proceeding,  from  the 
eiroectation  of  large  profits,  and  in  some  cases  fh)m  mis- 
takes ;  the  lowest  ones  certainly  arose  from  mistakes  or 
intention. 

If  the  committee  prides  itself  on  honesty,  and  paying 
no  more  than  a  thing  is  worth,  but  still  wishes  to  pay 
the  fair  value  of  the  building,  what  choice  can  it  make 
in  such  tenders  ?  There  is  an  outcrv  if  it  does  not  take 
the  lowest.  If  the  difference  arises  from  a  mistake,  the 
builder  generally  withdraws  his  tender  on  hearing  of 
the  large  difference ;  but  if  he  is  in  a  hurry  to  begin, 
the  committee  may  expect  to  have  either  continual  quar- 
rels, or  to  hear  of  the  builder's  bankruptcy  with  a  de- 
mand from  his  assignees  for  the  most  extravagant  value 
that  can  be  put  upon  so  much  of  the  work  as  is  done. 
A  committee,  by  accepting  such  low  tenders,  also  gets 
into  the  difficulty  of  spending  eventually  much  more 
money  than  it  intended.  It  chooses  the  biggest  and 
prettiest  cake  which  it  learns  that  it  can  have  for  its 
money,  and  finds  afterwards  that  it  is  certainly  a  large 
and  good  looking  cake,  but  of  flour  and  water  only ; 
that  the  other  ingredients  are  wanting ;  that  the  build- 
ing, when  paid  for  according  to  contract,  and  perhaps 
not  too  well  built  for  the  money,  will  cost  as  much 
more  to  finish  before  it  can  be  used;  a  result  which 
several  asylums  and  similar  buildings  have  presented 
to  their  subscribers,  owing  entirely  to  the  ignorance  or 
injustice  of  their  committees. 

If  an  individual  attempts  to  build  without  the  as- 
sistance of  an  architect,  he  is  liable  to  the  same  mis- 
fortune ;  and  the  quarrels  which  arise  are  amongst  the 
nicest  pickings  for  the  barristers  that  can  be  given  them, 
by  judges  who  dread  having  to  sit  for  several  days  over 
a  case  which  consists  of  a  builder's  biU. 

The  usual  way  of  settling  a  disputed  account  for 
building,  is  to  measure  all  the  work  and  pay  the  cur- 
rent price  for  it.  This  would  be  the  honestest  way  of 
dealing  in  all  cases,  if  all  work  were  equally  good  and 
were  done  under  similar  circumstances,  and  if  the  cur- 
rent price  could  ever  be  strictly  ascertained.  It  is  ad- 
mitted, too,  that  this  "  measure  and  value"  system,  still 
retained  by  the  Government,  was  open  to  gross  frauds, 
and  that  it  is  in  want  of  revision  ;  many  prices  still 
asked  are  those  for  which  the  best  work  was  formerly 
done.  Amongst  other  duties  I  have  had  to  value  bad 
work,  and  I  can  only  liken  the  difficulty  to  the  trouble 
of  settling  the  precise  value  of  adulterated  food. 

The  £^t  objection  to  building  by  unrestricted  com- 
petition is,  that  it  gives  the  best  chance  to  the  worst  man, 
to  the  man  who  intends  to  hresk  his  contract  or  to  defraud 
his  creditors. 

But  no  human  system  can  be  entirely  free  from  im- 
perfections and  disadvantages.  Both  committees  and 
individuals  are  obliged  to  announce  that  they  do  not  bind 
themselves  to  accept  the  lowest  tender. 

If  called  upon  to  name  a  better  method,  I  should  feel 


inclined  to  recommend  the  plan  of  taking  the  fint, 
second,  or  third,  as  might  be  previously  settled,  behm 
the  average  of  Undtre  made,  for  we  so  ouen  see  our  re- 
spectable builders  classed  together  in  the  middle  of  such 
a  list  of  tenders,  that  it  is  evident  their  prices  were 
tolerably  near  the  truth.  At  all  e/ents,  they  are  the 
builders  to  whom  I  should  apply  in  a  limited  competition, 
and  no  doubt  there  are  several  gentlemen,  themselves 
builders,  in  this  Society,  who  will  tell  you  that  it  is  not 
woi-th  while  to  compete,  except  under  limitation,  t.«., 
that  you  cannot  expect  to  get  good  work  by  an  unlimited 
competition. 

In  order  to  build  cheaply,  the  speculative  builder,  or 
the  bad  builder,  resort,  or  connive  at  a  system  of  scamp- 
ing, which,  if  the  work  be  executed  under  an  ajtshitect, 
keeps  every  one  connected  with  the  building  in  a  fever 
of  quarrel :  and  which,  if  it  is  not  executed  under  an 
architect,  may  be  a  ^jiaX  deal  worse  than  the  following 
picture  of  things  which  you  may  see  daily  if  you  will 
stop  and  look  at  the  new  houses  on  the  outskirts  of 
London. 

The  soil  is  perhaps  clay,  at  first  with  no  great  drain 
near  it ;  as  soon  as  a  large  sewer,  or  a  very  hot  season 
comes,  the  foundations  of  the  house  sink  a  little  and  the 
walls  crack  considerably.  Or  the  soil  is  mere  dry  rubbish, 
and  the  house  gradually  sinks  into  it ;  this  would  be  of 
less  importance  if  the  house  could  keep  upright  while 
sinking ;  or  if  the  soil  be  good,  the  foundation,  that  is 
to  say,  the  bottom  courses  of  the  brickwork  are  merely 
bits  of  stone  and  brick  lying  in  a  mass  of  mortar. 

Lumps  of  old  brickwork  carefVdly  built  into  new  walls, 
and  old  road  pavement,  are  not  the  worst  materials  now 
used  for  walls;  indeed,  in  themsdves  they  are  jewels 
compared  to  the  bricks,  which,  instead  of  ringine  like  a 
bell  under  the  strike  of  a  hammer,  crumble  under  the 
pressure  of  a  strong  hand  or  the  touch  of  a  light  hammer. 

As  for  the  mortar,  it  is  not  much  better  than  the  bricks ; 
it  ought  to  be  made  of  newly  burnt  lime  and  river  sand ; 
but  the  lime  is  allowed  to  spoil  before  it  is  used,  and  the 
sand  is  sea  sand  or  pit  sand,  or  road  sand,  road  drift,  or 
road  stuff,  or  the  actual  earth  from  the  site  of  the 
premises ;  all  these  have  the  slight  defect  of  either  in- 
troducing vegetable  rot  into  the  new  house,  or  of  pre- 
venting the  mortar  from  becoming  hard ;  if  good  lime 
and  sand  are  used,  instead  of  being  made  by  hard 
manual  labour  into  a  mass,  having  each  particle  of  sand 
covered  with  a  coat  of  lime  (as  to  keeping  it  mellow,  that 
is  now  never  thought  of),  they  are  mixed  by  boys  and 
drenched,  often  with  foul  water,  for  immediate  use,  and 
the  mortar  is  supplied  to  bricklayers,  who  are  engaged 
either  by  the  piece  or  by  the  day :  in  either  case  it  is 
their  business  to  get  as  many  bricks  as  they  can  to  look 
laid.  I  have  heard  a  man  threatened  with  dismissal  by 
a  foreman  for  not  laying  half  as  many  bricks  again  in  a 
day  as  are  allowed  in  the  price  of  labour  for  fair  work. 
Often  when  the  bricks  are  good  they  are  sometimes  so 
dry  that  the  water  is  absorbed  out  of  even  well-made 
mortar,  which  dries  into  a  powder.  But  in  general  our 
bricks  are  porous  enough,  without  this  additional  fault ; 
and  you  may  always  suspect  this  is  the  case  when  there 
is  a  rush  of  air  into  the  room  at  the  skirtings :  this  is 
healthy,  and  consequently  ought  not  to  be  altogether 
stopped .  Ton  will  observe  that  when  new  brickwork  has 
bits  of  old  brickwork  in  it,  the  new  settles  down  a  good 
deal  in  the  first  three  months,  but  the  old  has  no  settle- 
ment to  make,  so  there  is  a  crack  on  each  side  of  it  for 
some  distance.  Even  where  I  have  been  watchful,  ad- 
vantage has  been  taken  of  my  absence  to  finish  a  good 
piece  of  foundation  with  rubbish  (and  I  have  been  per- 
sonally threatened  for  persevering  in  having  it  taken 
up),  or  to  put  rubbishing  concrete  instead  of  stone  paving ; 
in  the  latter  case  the  building  owner  desired  me  not  to 
interfere,  the  foreman  had  told  him  it  was  safer,  and  cost 
more  than  the  stone.  Bricks  are  laid  now-a-days  with 
a  bed  of  mortar,  roughly  smoothed  out,  when  the  brick- 
layer takes  up  a  litUe  on  the  trowel,  wipes  it  off  on  the 
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edge  of  a  brick  already  laid,  and  puU  the  next  brick  in 
place  with  as  little  exertion  as  possible  ;  when  this  little 
bit  of  moi*tar  has  perished,  the  air  circulates  in  the  wall 
in  a  manner  that  is  advantageous  to  our  health,  but  de- 
cidedly inconvenient  and  annoying,  and  the  house  wants 
what  is  called  pointing,  of  whicli  you  all  understand 
the  nature,  expense,  and  trouble  ;  in  fact,  the  house  re- 
quires painting  and  papering  after  it.  But  these  are 
not  actually  germs  of  danger  sufficient  to  cause  the 
house  to  be  pulled  down  ;  they  may  cause  alarm  to  the 
inhabitants,  but  danger  is  real  when  the  soil  alters  its 
condition,  when  the  bottom  parts  of  the  wall  turn  up 
on  to  tlie  kitchen  floor,  when  the  walls  and  piers  bulge 
out  in  the  middle  of  their  height,  when  the  walls  be^in 
to  oveiiiang,  when  the  bricks  m  the  arches  of  the  win- 
dows begin  to  drop  out  like  teetli ;  in  any  of  these  cases 
I  would  recommend  you  to  apply  to  a  real  architect, 
and  if  he  should  say,  "  Go  out,"  I  would  take  the  advice 
if  possible.  Sometimes  indeed,  we  hear  of  a  few  wedges 
being  lightly  driven  into  cracks,  with  the  advice  that 
the  tenants  should  "go"  if  the  wedges  fall  by  their 
own  weight  out  of  the  cracks  when  the  cracks  get 
*  larger.  Some  persons  are  so  strong-minded  as  to  sleep 
without  further  precautions  in  such  a  house :  others  have 
some  one  to  sit  up  all  night  and  watch  the  wedges ;  but 
I  recommend  that  little  bells,  or,  better  still,  detonating 
balls,  should  be  fixed  to  the  wedges,  because  the  old 
nurse  or  watchman  might  go  to  sleep  as  well  as  the  rest 
of  the  family. 

A  building  may  be  really  dangerous,  yet  give  no  sign 
of  the  fact  to  most  observers.  A  house  may  appear  very 
dangerous  without  there  being  any  real  cause  for  its 
demolition.  I  suspect  that  we  horrowed  from  France  or 
Germany  the  system  of  tying  one  or  more  houses  to- 
gether with  iron  rods,  which  announce  their  existence  bv 
a  sort  of  coal-pkte  fastened  on  the  outjsides.  This 
affords  an  object  for  decoration,  which  has  not  yet  been 
treated  successfully  in  Loudon,  but  abroad  these  plates 
(which  are  technically  called  anchors)  are  full  of  signifi- 
cance and  loveliness  of  form  and  grace  of  design,  to  which 
the  beauty  of  colour  might  be  added. 

Among  the  little  defects  of  the  public,  I  am  inclined 
to  place  the  notion  that  an  architect  should  be  able  to 
say  whether  a  house  is  in  danger  or  not  by  simply  look- 
ing at  it.  Some  architects  certainly  have  an  apparently 
instinctive  appreciation  of  real  danger,  as  some  pnysicians 
can  foresee  apoplexy ;  but  the  medical  man  gets  the  aid 
of  the  tongue,  the  pulse,  the  stethoscope,  and  a  state- 
ment of  the  internal  feelings, — the  architect  is  generally 
allowed,  like  the  Eastern  physicians,  to  see  the  skin  of 
his  patient,  but  not  to  touch  it.  There  is,  perhaps,  no 
outrage  upon  domestic  comfort  and  private  property 
more  resented  than  the  sensible  attempt  of  a  sun'eyor 
whom  the  public  may  employ  to  examine  a  house.  Does 
he  want  to  see  if  the  roof  and  chimnies  are  sound ;  there 
is  noway  out  to  them  except  througha  hole  big  enough  for 
a  child,  but  scarcely  for  a  man,  and  if  he  puts  his  head 
through,  he  generally  sees  that  unless  he  means  to  risk 
his  neck,  he  had  better  send  for  a  long  ladder  and  get 
up  outside.  The  connexion  between  long  ladders  and 
broken  slates,  and  the  consequences,  are  familiar,  of 
course,  to  many  present.  If  he  wishes  to  see  that  the 
floors  are  sound,  and  wants  to  have  a  board  in  each  floor 
removed,  it  would  seem  that  he  had  done  an  injury  to 
one  of  the  family ;  or  if  the  house  be  empty,  and  he  tries 
to  see  what  sort  of  bricks  are  behind  the  stucco  or 
plastered  front  of  the  walls,  the  landlord  watches  him 
as  he  would  a  thief;  but  the  great  explosion  of  wrath 
is  caused  by  a  hint  as  to  the  foundations  and  the  drains ; 
in  fact,  the  surveyor  who  goes  that  length  had  better 
be  a  man  able  to  control  his  temper.  Yet  all  these  are 
pointfi  on  which  a  prudent  man  ought  to  be  satisfied 
before  he  takes  a  house  for  seven  years,  and  much  more 
before  he  buvs  house  property. 

Fortunately,  however,  there  are  other  indications  of 
the  state  of  the  health  of  a  house,  and  I  will  liberally 


put  you  in  possession  of  some  of  the  principal  ones.  If 
you  walk  over  a  house  and  find  that  the  walls  are 
cracked  or  damp,  that  the  paperhangings  are  changed  in 
colour,  that  the  floors  shake,  that  the  stairs  creak,  tliat 
the  doors  and  windows  have  not  fitted,  then  you  may  be 
sure  that  you  are  among  the  elements  of  a  haunted 
house,  and  that  you  had  better  not  enter  it  again  with- 
out professional  advice.  I  run  no  risk  in  this  liberality, 
for  people  are  found  to  take  houses  with  a  clause  that 
' '  no  dancing  is  allowed  on  the  premises."  We  all  know 
cases  where  the  supper  has  been  demolished  by  the  ceil- 
ing, and  now  we  go  to  houses  where  the  ground  and 
first  floors  are  propped  up  on  the  occasion  of  an  evening 
party,  though  no  dancing  is  contemplated. 

But  neither  the  public  nor  profes^onal  men  can  tell 
without  experience  the  signs  of  premature  old  age  in  a 
house.    When  it  was  young,  the  heedless,  roeculative 
builder  had  caused  the  walls  to  be  run-up,  and  a  brick- 
layer knows  full  well  the  meaning  of  that  word.  He  put 
their  footings  on  the  wet  ground,  with  no  lead,  or  slate, 
or  asphalte  soles ;  he  put  no  area  round  them,  but 
wrapped  them  up  with  wet  clay  (or,  perhape,  he  put  an 
area  under  the  clay,  as  is  sometimes  rather  uselessly 
managed) ;  as  to  the  chimney-stacks,  they  are,  probably, 
as  usual,  only  skins  of  brickwork,  enclosing  flues  and 
those  vast  holes  for  the  reception  of  red-hot  soot,  which 
set  so  many  houses  on  fire ;  the  arches  of  the  windows 
and  door- openings  are,  probably,  only  shams;  and,  as  to 
the  exterior  coniices,  let  the  coroner's  inquests  tell  how 
they  are  made.    Botten  paving-stones  are  laid,  off  their 
balance,  on  the  wall,  and  are  to  be  kept  in  their  place  by 
a  load  of  parapet,  until  the  day  when  some  one  steps  otf 
a  ladder  on  to  the  cornice,  either  for  repairs,  or  in  case 
of  fire,  or  until  a  new  proprietor  removes  the  parapet  in 
the  course  of  alterations  and  improvements.     Then,  per- 
haps, there  is  a  large  amount  of  what  may  be  called 
hereditary  disease  in  the  house.     For  example,  the  car- 
penters employ  sometimes  decayed  old  stuff,  and  exhibit 
their  forethought  of  using  no  more  of  it  than  can  be 
helped,  by  putting  that  stuff  at  distances  a  quarter  laiger 
than  is  generally  allowed  for  new  and  good  materials. 
Of  course  builders  who  will  do  that  will  not  hesitate  to 
do  without  a  girder  or  a  main  beam,  if  possible,  or  will 
put  a  couple  of  joists  to  represent  it,  and  will  put  unsea- 
soned brestsumers  to  carry  the  whole  weight  of  a  front 
upon  story-ports  that  will  bend,  literally  bend,  under  the 
weight  of  the  brestsumer,  before  the  brickwork  goes 
upon  it  at  all ;  or  will  carry  a  whole  house  upon  little 
iron  columns,  which  are  so  small  that  they  act  like  brad- 
awls, and  cut  at  top  and  bottom  into  these  walls,  which, 
of  course,  leads  to  settlements.  As  to  partitions,  so  slight 
that  we  must  not  lean  against  them  until  they  are  lathed 
and  plastered,  but  so  framed  that  if  a  tenant  wants  to 
cut  a  doon^^ay  in  them  he  cuts  the  one,  piece  of  wood 
which  holds  the  whole  together,  I  am  inclined  to  deem 
them   less   prejudicial   than   roofs,  heavy  enough  in 
appearance,  but  of  decayed  or  unseasoned  wood.    1  viust 
not,  however,  fail  to  give  to  our  modem  carpenters  in 
London  the  credit  of  making  two  new  joists,  or  two  new 
boards,  out  of  a  single  old  one.    At  Brighton,  however, 
they  can,  and  do,  get  three  floor  boards  out  of  a  singlo 
old  one.    It  is,  perhaps,  rather  unscientific  to  use  the 
half-joists  in  the  present  way  V  »   *^*y  would,  un- 
doubtedly, be  stronger  if  laid  A,  but  then  there  would 
be  nothing  to  nail  the  boards  upon .    The  joiners  are  cer- 
tainly to  be  pitied  who  are  sent  into  a  house  to  put  their 
slips  of  dr}*  wood  into  the  crevices  between  each  pair  ^^ 
floor-boards  that  have  shrunk,  and  to  make  the  s^if^^^ 
fit  close  to  the  floor;  but  it  is  generally  considered 
best  to  remove  the  doors  which  not  only  have  their 
panels  split,  but  are  so  twisted  that  when  they  are  shut 
at  the  top  a  rule  may  be  passed  near  the  llottom.    ^ 
xery  usual  cause  of  gradual  and  unseen  decay  in  ^ 
house  is  the  roof.    The  small-sized  slates  split  and  let 
the  water  in,  and  are  laid  so  badly  that  the  water  ^^ 
in  if  they  do  not  split.    They  are  fastened  with  ir<» 
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nails  tliat  decay  and  let  the  dates  slip  and  cat  the 
gatter,  which  is  either  of  zinc  or  lead,  and  in  both  cases 
too  thin,  and  so  leaks;  the  jonction  of  the  dates  with 
the  walb  is  puttied  np  with  cement,  which  cracks  and 
lets  the  water  in ;  the  gutter  is  not  deep  enough,  and 
overflows ;  and  the  rain-water  pipes  are  so  small  that 
they  easily  get  stopped. 

The  fall  of  ceilings  is  not  always  a  mark  of  danger; 
the  plasterers  have  covered  the  partition  and  ceiling  tim- 
bers so  liberally  with  laths,  that  there  is  no  room  for  the 
plaster  to  be  pushed  between  them  and  turn  over,  so  as  to 
make  what  is  called  a  key,  which  in  fact  is  to  fasten  it 
to  the  laths ;  it  will  not  stick  of  itself  to  the  laths  for 
any  length  of  time  if  tiiere  is  the  dightest  tremor  in  the 
house— children  playing  in  the  room  should  be  taught 
that  if  they  are  very  uproarious  the  ceiling  may  tumble 
upon  them,  as  in  the  case  of  a  school  lately.  The  great 
quantity  of  water  used  in  making  the  mortar  for  plaster- 
ing, kept  a  house  very  damp  for  some  time  formerly ;  but 
now  the  drying  is  forced  by  braziers  ildl  of  charcoal  in 
each  room ;  habits  of  tape  and  rule,  and  a  deplorable 
want  of  scientific  knowledge,  invariably  put  a  brazier 
under  the  flower  in  the  centre  of  the  ceiling ;  the  room 
becomes  very  hot,  the  flower  and  moulding  begin  to  crack 
and  perhaps  to  fall,  whilst  cracks  of  infinite  variety  as  to 
shape  and  magnitude  appear  on  the  ceiling  and  the  walls. 
That  is  to  say,  this  happens  only  when  the  doors  are  left 
open,  for  many  people  shut  them,  and  the  cliarcoal  fire  goes 
out  soon  afterwards.  In  a  few  days  the  plastered  walls  are 
so  many  fields  of  blisters,  arising  from  the  badly  burnt 
lime  in  the  mortar;  but  this  passes  unregarded,  for  the 
painter  and  paper-hanger  have  yet  to  come. 

The  painter  attempts  to  disguise  all  defects  with  paint 
and  putty,  but  as  the  work  is  done  in  a  damp  house, 
every  patch  and  spot  of  the  knotting  or  covering  of  the 
bad  wood,  and  of  the  nail  holes  filled  with  putty,  can  be 
seen  through  the  finishing  coat  of  paint — ^the  paint,  how- 
ever, is  to  blame  partly,  for  it  has  hardly  been  paint  at 
all  in  the  old  sense  of  the  word. 

The  paperhanger  is  equally  unlucky ;  he  does  his  best, 
I  suppose,  to  get  the  joints  of  his  papers  to  match,  but 
it  tries  the  temper  to  see  a  good  red  flock  paper  with  a 
white  line  at  each  joint,  and  to  see  half  the  colours  dis- 
appear just  because  the  papers  were  hung  before  the 
plastering  was  quite  dry.  When  that  is  the  case  it  is 
usual  to  see  if  the  grates  have  not  gotrnstyand  so 
stained  the  chimney  pieces;  that  stain  nothing  that  I  can 
name  will  remove. 

Bat  what  does  all  this  matter?  We  see  along  our 
suburbs  whole  rows  of  houses  unfinished  or  partly 
finished ;  when  the  plasterers  begin  their  work,  an  in- 
scription says,  '*  This  desirable  (or  this  excellent)  family 
residence  to  be  let,"  and  EarswilHams  Lodge  is  actually 
let  in  time  to  allow  the  board  to  be  used  for  the  next 
house — and  so  on  along  the  row. 

Our  forefathers  were  usually  so  short-sighted  as  to 
lose  a  year's  rent,  by  waiting  so  long  before  they  painted 
and  papered,  and  the  medical  men  seem  to  think  that  a 
damp  house  is  not  so  safe  to  deep  in  as  the  wet  plaids  of 
which  we  have  heard.  But  the  house  is  taken ;  let  the 
tenant  look  to  the  rest,  because,  after  all  the  trouble  of 
moving  furniture,  perhaps  new,  a  fire  is  lighted  for  the 
first  time  and  in  the  best  room,  probabljr  to  receive  the 
bride  on  her  entrance  to  home.  Ton  may  imagine  her  ex- 
clamation when  she  ventured  into  the  drawing-room,  and 
was  straightway  saluted  by  what  Bulwer  felicitously 
terms  a  joyous  dance  of  those  monads  vulgarly  called 
smuts  or  blacks ;  you  feel  indignation  at  the  bridegroom 
who  exclaimed  to  the  choldng  servant  that  he  had  to  so 
to  the  city,  and  rushed  out  with  the  blacks  tumultuously 
following  him  to  the  gate,  one  yard  from  the  door-step. 
The  money  value  of  the  fretting,  and  fuming,  and 
worry,  and  care,  consequent  upon  the  discovery  that  a 
chimney  will  not  draw,  may  be  calculated;  but  when 
half-a-dozen  chimneys  rebel,  the  sum  is  bneyond  belief— 
of  course  the  clouds  of  smoke  that  rebellioudy  will  not 


roll  up  the  chimney,  but  prefer  going  out  by  the  door 
or  the  window,  are  endured  in  the  hope  that  when  the 
chimney  is  diy,  all  will  be  right,  but  in  the  mean  time 
the  ceiling,  the  paper,  and  the  paint  get  discoloured,  and 
the  tenant  must  have  no  fire,  or  go  to  a  chimney  doctor. 
This  functionary,  generally  a  white  wizard,  en^ges  to 
unbewitch  the  chimney  with  a  patent  top,  good  m  some 
cases  on  principles  which  he  does  not  understand,  and 
when  at  last  the  patient  victim  will  tiy  no  more  tops,  he 
gets  as  a  parting  blessing  the  hint  that  perhaps  there  is  a 
brick  too  much,  or  perhaps  a  brick  too  little,  in  the 
chimney. 

A  guileless  and  uneducated  portion  of  English  house- 
holders living  in  London,  also  appears  to  have  a  belief 
that  all  these  points  fall  under  the  notice  of  the  district 
surveyor.  He  is  to  be  paid,  the  Act  of  Parliament  says, 
and  of  course  he  is  to  do  something  for  his  money. 
Several  district  surveyors  could  tell  you  that  they  are 
often  expected  to  do  for  their  fee  of  shillings,  as  much 
work  beyond  what  the  act  requires,  as  an  engineer  would 
charce  guineas  for.  It  is  desirable  that  the  fiction  of  every 
Englishman's  having  a  knowledge  of  the  laws,  was  in 
this  case  a  fact ;  the  district  surveyor's  dut^  is  simply,  on 
the  part  of  the  State,  to  watch  the  building  owner,  the 
architect,  and  the  builder,  and  to  see  that  they  do  not, 
from  ignorance,  carelessness,  wilfulness,  or  misapprehen- 
sion, transgress  certain  rules  laid  down  in  the  Act. 

If  the  public  expects  that  any  architect  can  possibly  see 
every  brick  laid,  every  heap  of  mortar  made,  every  piece 
of  timber  cut,  every  slate  laid,  in  short  every  thing  done, 
it  makes  a  mistake  which  should  be  rectified.  It  might 
as  well  expect  Mr.  Rowland  Hill  to  weigh  every  letter 
that  passes  into  the  Post  Office. 

If  the  public  wiU  avail  itself  of  unlimited  competition, 
and  will  not  pay  the  builder  a  fair  price  for  his  work,  the 
class  of  honest  builders  will  die  out,  and  in  all  our  houses 
we  shall  see  one  or  more  faults  like  those  which  I  have 
just  described,  without  the  least  exaggeration,  and  for 
most  of  which  proof  can  be  found  in  the  newspapers  of 
the  day,  and  for  one  or  two  of  which,  taken  separately, 
proof  will  be  found  in  the  experience  of  my  audience,  or 
of  their  friends. 

Thus  are  houses  built  to  be  sold,  and  the  question 
arises  can  any  better  houses  be  built  under  the  present 
system  of  competition  ? 

It  is  want  of  education,  and  also  fashion,  which  allows 
the  pdblic  to  rent  or  buy  any  such  houses  at  all,  and 
which  allows  the  builders  to  erect  such  houses ;  and,  as 
the  attention  of  the  Society  appears  to  be  especially 
turned  at  present  to  popular  education,  I  hope  that 
these  observations,  on  points  which  are  not  thus 
treated  in  any  book,  will  he  acceptable,  as  giving  some 
insight  into  those  most  useftil,  but  too  much  neglected, 
portions  of  knowledge  as  regards  a  dwelling.  It  is  sup- 
posed by  the  public  that,  because  all  ornament  has  not 
been  set  aside,  economy  was  not  a  great  obiect  with  the 
speculative  builder.  This  is  a  great  fallacy.  Where 
absolute  ^mmofiy  is  required,  all  ornament  must  be  set 
aside,  but  when  economy  is  the  object,  ornament  is  fre- 
quently requisite,  for  the  desire  to  have  some  decoration 
in  his  dweUing  is  usual,  perhaps  inherent,  in  man ;  and 
speculative  bayd  builders  know  the  fact  so  well  that  they 
think  rightly  it  is  economical  to  spend  some  of  the  money 
saved  by  bad  construction  on  decoration.  Thus  the  grain- 
ing or  imitative  painting  is  an  effective  investment  of  capi- 
tal. There  are  few  eyes  to  which  colour  is  not  attractive, 
and  an  empty  house,  decorated  in  the  best  taste,  if  that  be  a 
simple  one,  is  not  easily  let.  It  seems  necessary  to  hang 
gaudy  papers,  and  to  paint  the  woodwork  in  imitation  of 
oak  and  maple.  The  moment  the  house  is  furnished  this 
effect  disappears ;  the  spots  of  ^udy  paper  that  appear 
among  the  furniture  are  obtrusive  and  uncomfortable ; 
as  for  the  woodwork,  nobody  sees  whether  the  imitation 
be  good,  bad,  or  indifferent ;  and  there  only  remains  the 
varnished  marbled  paper  of  the  staircase— jthat  is  econo- 
mical, because  the  colour  is  desirable  as  giving  an  air  of 
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comfort,  and  spots  of  dirt  are  supposed  to  be  part  of  the 
pattern.  There  can  be  no  faith  in  the  cleanly  habits  of 
people  who  put  up  a  varnished  paper  on  the  staircase. 
The  question  of  tham,  as  it  is  now  generally  called,  is  in- 
tentionally avoided  this  evening :  it  is  enough  for  my 
purpose  to  say  that  the  imitation  for  doors,  shutters,  and 
skirtings,  of  woods  that  cannot  be  afforded,  is  generally 
a  profitable  investment  of  capital,  like  most  of  the  other 
deceptions  by  which  we  keep  up  appearances— deceptions 
which  are  regarded  by  some  earnest  persons  as  offences 
less  against  good  taste  than  against  morality  and  political 
economy. 

At  first  sight  it  would  seem  that  the  investment  of 
capital  in  houses  is  a  speculation  to  be  recommended, 
either  to  a  person  wishing  to  purchase  a  residence  for 
himself,  or  to  a  person  having  a  little  money  to  invest. 
For  suppose  the  sum  to  be  invested  is  £1,350,  and  he 
decides  to  build  for  himself  by  unlimited  competition,  he 
may  get  the  following  tenders,  (which  have  really  oc- 
curred,) £1,497,  £1,445,  £1,325,  £1,298,  £1,198,  average 
£1 ,352.  If  he  takes  the  lowest  tender  he  saves  £150  that 
he  may  fund  at  3  per  cent.,  and  this  will  give  him  back 
his  £1 ,200  in  70  years.  Perhaps  he  lets  the  houses  on  lease, 
and  avoids  the  repairs ;  but  if  not  so  lucky,  he  can  usually 
manage  to  pocket  three  years'  rent  in  seven,  and  if  con- 
tent with  a  clear  profit  rent  of  7 J  per  cent.,  (instead  of  10 
generally  asked,J  he  fancies  that  he  sees  in  35  years 
£1 ,350  in  rent,  without  reckoning  compound  interest,  and 
the  houses  to  sell,  and  the  £412  macle  by  his  original 
saving,  and  you  will  say  that  a  house  ought  to  clear  more 
than  three  vears'  rent  out  of  seven.  But  it  does  not, 
somehow,  if  it  is  not  a  well  built  house. 

On  the  other  hand,  if  the  £1350  had  been  spent,  the 
builder  would  only  fancy  that  he  saw  in  35  years  £1,350 
in  rent,  without  compound  interest,  and  the  houses  to  sell ; 
for  such  houses  will  fetch  no  more  rent  from  a  sensible 
public  than  the  bad  ones  in  the  same  street;  it  must  drop 
its  rent  to  the  £90,  which  its  competitor  can  afford  to 
take. 

Is  it  in  human  speculation  to  resist  these  results.  Whom 
does  it  hurt  ?  Why  diould  the  builder  be  forced  to  spend 
the  extra  £150  on  each  house  or  set  of  houses. 

The  policy  of  honesty  in  building  only  shows  itself  after 
a  time. 

Every  year  of  a  badly  built  house  may  be  said  to  cost 
at  least  one-third  of  the  rent  in  repairs ;  if  they  are  not 
done  the  house  goes  to  ruin  at  once,  and  many  persons 
have  not  more  spare  money  than  that  which  the}"  have 
invested ;  several  such  houses  require  that  a  man  shall  have 
capital,  and  the  speculative  builders  generally  have  little 
or  none. 

Our  modem  houses  are  so  badly  built,  that  even  respect- 
able builders  now  find  it  difficult  to  sell  a  lease,  and  can 
scarcely  get  any  one  to  take  a  7,  14,  or  21  years  lea^e ; 
people  begin  to  see  the  advantage  of  taking  a  house  upon 
trial,  and  a  three  years  agreement  is  the  consequence;  at 
the  end  of  that  time  so  much  is  wanting  to  the  house, 
that  the  trouble  and  expense  of  moving  is  balanced  by 
the  inconvenience  of  having  workmen  in  the  house,  and 
by  the  discovery  that  not  far  off  there  is  another  new 
house  to  be  let  for  three  years,  decorated  after  the  latest 
fashion. 

In  seven  years  the  £1,200  houses  will  have  demanded 

the  outlay  of  £180,  but  the  £1,350  houses  nothing :  and 

supposing  that  neither  have  let,  the  truth  gains  at  once. 

In  fourteen  years  the  £1,200  houses  will  have  cost  £860 

n  repairs,  but  the  £1,350  houses  perhaps  only  £90.     I«) 

the  first  fourteen  years  the  £1,200  nouses  may  have 

luckily  produced  £540  clear;    the  £1,350  houses  are 

hardly  likely  to  have  lost  more  than  three  tenants,  and 

woula  then  have  produced  £990,  so  that  the  balance  on 

the  side  of  good  building  at  the  end  of  fourteen  yeara  is — 

£990  —  90  =  900  against  £540  +£160  and  interest,  or 

£900  less  £765  =  £135  more  than  the  bad  building 

gives. 

It  is  quite  true  that  at  the  end  of  the  first  seven  yean 


the  renta  may  fall  equally,  but  the  proportion  of  profit 
will  alter  in  favour  of  good  building. 

The  great  damage  that  a  bad  house  does  to  a  good 
one  in  the  same  street,  or  near  it,  is  to  reduce  the 
rents  and  the  market  values  to  the  same  level.  All 
houses  have  suspicious  characters  in  the  eyes  of  a  par* 
chaser  at  auctions.  But  when  35  years  have  expired, 
the  £1,200  houses  will  not  be  so  good,  with  all 
the  money  spent  on  them,  as  the  £1,350  houses,  and  at 
the  end  of  70  vears,  if  not  much  sooner,  their  value 
will  have  perished,  but  the  £1,350  houses  will  fetdi 
about  as  much  in  35  years  as  at  present. 

And  society  is  interested  in  the  question.  Although 
the  saving  apparently  of  the  £150  is  considered,  there 
is  a  loss  to  society  of  £720  on  the  £1,200  houses,  bat 
the  repairs  of  the  £1,350  houses  are  only  a  loss  of 
£382,  so  that  society  loses  to  the  individual  £888 
on  every  £1,200  spent  in  bad  building.  I  leave  the 
importance  of  this  subject  to  yourselves. 

bpeaking  of  honesty,  I  must  not  omit  to  mention  that 
the  speculative  builder  has  a  great  advantage  over  the 
private  building  owner  in  the  discounts  allowed  by  the 
trades,  which  allow  him  to  sell  his  building,  whUefimh- 
itijif  at  prime  cost;  whereas  the  private  owner  has  to 
pay  his  ouilder  that  *'  prime  cost"  and  a  profit,  and  in 
large  works  probably  the  amount  paid  to  the  architect  for 
looking  to  his  interests,  before  he  can  sell,  and  therefore 
he  cannot  afford  to  sell  at  builders'  prices ;  if  he  at- 
tempts to  sell  by  auction,  the  scamped  work  of  the 
speculating  builders  has  ruined  his  property  before  he 
finished.  But  if  he  can  hold  the  property,  he  can  beat 
the  others  by  his  honesty. 

Thus  I  have  shown  you  the  various  characters  and 
difficulties  of  the  building  owner,  either  as  a  committee 
or  as  an  individual — of  the  architect  as  an  agent,  whether 
professional  or  quack — of  the  builder,  as  a  monopolist 
and  a  tradesman — and  of  ihe  speculative  builder.  I  have 
ahown  you  the  situation  of  many  of  our  old  London 
houses  according  to  their  age,  and  you  can  see  their 
duration  as  well  as  myself.  I  have  shown  you  most  of 
the  chief  defects  that  exist  in  modem  buildings,  with 
many  of  the  causes  of  their  early  ruin.  I  have  shown  you 
how  if  good,  their  cost,  at  first,  is  extravagant  to  the  build- 
ing owner,  but  if  bad,  a  good  investment  at  the  moment  to 
the  speculative  builder ;  and  I  trust  that  I  have  shown  yon 
that  if  the  systems  which  I  have  condemned  are  conti- 
nued, no  blame  for  faults  of  construction  or  want  of 
beauty  in  our  buildings  can  justly  be  attributed  to  the 
members  of  the  profession  to  which  I  have  the  honour  to 
belong. 

DISCUSSION. 
Mr.  BoBiBT  Bawlinson  said,  that  in  all  ages  and  in  all 
countries  houses  and  house  accommodation  had  influenced 
the  morals  of  a  people  as  much  as,  if  not  more  than,  laws 
and  teaching.    Let  them  read  any  of  the  sanitary  reports 
published  of  late  years,  such  an  those  on  Plymouth,  Dover, 
Portsmouth,  Penrith,  and  others,  where  it  would  be  found 
that  the  poor  and  working  classen  generally  were  crowded 
into  single-room  tenements — parents  and  children,  and 
lodgers,  males  and  females,  without  any  means  of  separa- 
tion.   Thus  vice  and  immorality  grew  with  a  cbild'« 
growth,  and  strengthened  with  its  strength,  inculcated  by 
**  example,"  which  **  prevails  when  precept  fails,"  so  that 
schools  for  vice  were  far  more  numerous  than  schools  for 
virtue,  and  teachers  of  vice  far  more  diligent  than  teachen 
of  virtue.    How,  then,  cotild  a  few  short  lessons  in  school 
eradicate  the  ingrained  evil.    How  could  temporary  re- 
formatories, in  a  few  short  months,  eradicate  a  taint  which 
was  generations  old  ?    Schools  were  necebsary.  and  it  was 
proper  to  establish  reformatories,  but  education  rous^t 
begin  at  home,  and  from  the  cradle ;  and  that  it  may  ^ 
begin,  the  poor  mu»t  have  proper  houj^e  accommodatioa 
provided.    There  must  be  a  chance  of   viilue  given 
to   all ;    there    rau>t,  therefore,  be  means  of  separa- 
jtion   of    the   sexes.     The   duty    of  providing  or  of 
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anperintending  saoh  acoommodaUon  ought  to  devolve 
on^  parish    and    manicipal   autboritiea.      GaoU   were 
built  at  great  cost, — upwards  of   one  hundred  pounds 
«    cell.      Workhouses    were   huilt   for   paupers.      By 
our  negligence  vice  was  allowed  to  produce  criminals  for 
oar  gaols ;  and  by  our  negligence  disease  was  allowed  to 
produce  paupers  tor  our  workhouses.   To  interfere  beyond 
whftt  was  now  done  would  be  termed  "  oentraliaatioo." 
Model  lodging-houses  and    model  dwellings  had  done 
good,  and  would  do  more  good ;  but  individual  efforts 
would  never  overtake  the  existing  national  evil.    The 
remedy  must  be  national.    At  present  civilisation  might 
be  compared  to  a  slumbering  volcano — vice  pervaded 
the  hidden  stratum  upon  which  the  fair  outside  rested. 
A  little  smoke  at  the   summit,  with   here  and   there 
clinks  And  cracks  at  the  sides,  served  to  show  the  fire 
beneath.    All  was  fair  above ;  all  was  unstable  and  ter- 
rible below.    Civilization,  in  the  spirit  of  Christianity, 
would  be  the  only  safe  remedy.    Houses  must  be  im- 
proved ;  all  other  reforms  woald  fail  if  this  reform  re- 
mained neglected.  Buildings  in  London  streets,  especially 
in  the  new  West-end  parts,  were  as  like  each  oUier  as  peas 
in  A  pod.     Like  had  begotten  like  with  a  vengeance. 
Neither  the    Chinese  nor  the  Japanese  ever  repeated 
themselves  more  than  our  modem  builders  had  done ; 
and  one  of  the  worst  features  about  such  houses  was  that 
the  better  they  were  the  worse  they  were.    A  West- end 
Terrace  or  Square  house  was  so  well  constructed  as  not 
to  admit  of  ventilation ;  the  walls  were  solid,  as  per  Act 
of  Parliament,  and  all  the  parts  were  so  perfectly  fitted 
as  not  to  admit  fresh  air,  which  could  only  be  obtained 
by  ventilation ;  hence,  their  perfection  of  workmanship 
was  an  evll«  unless  combined  with  aoieotifio  oonstraction. 
Mr.  AsHPiTSL  said  the  paper  of  his  friend  Mr.  Pap- 
worth  had  been  very  slightly  directed  to  the  subject 
which  had  lately  occupied  a  great  deal  of  attention,  viz., 
the  dwellings  of  the  poor.    The  paper  rather  treated  of 
the  larger  descriptions  of  dwellings  in  and  about  London, 
and  therefore  he  feared  it  would  be  somewhat  confusing 
the  subject  to  mix  up  one  with  the  other.     With  regard 
to  what  were  termed   respectable  dwdlin^,  it  would 
hardly  be  denied  that  witliin  the  last  thirty  or  fifty 
years  the  quality  of  those  houses — ^notwithstanding  that 
materials  of  every  description  were  much  cheaper,  and 
although  the  Legislature  had  removed  the  duty  upon 
bricks,  glass,  timber,  and  other  articles  used  in  build- 
ing, and  had  done  much  with  a  view   to  ge%  better 
hotises — ^yet  it  could  not  be  denied  that  the  houses  were 
infinitely  worse ;  and  it  was  a  fact  that  vast  numbers 
of  houses  built  prior  to  the  year  1700,  and  let  perhaps  at 
rentals  of  £100  a  year,  were  worth  more  years'  purchase 
than  houses  built  twenty  or  thirty  years  ago.    It  was 
unpleasant  to  speak  of  his  (Mr.  Ashpitel's)  own  profession, 
and  to  argue  that  in  these  cases  a  competent  architect 
should  be  employed  to  look  after  the  buildings,  and  to 
see  that  they  built  good  houses.    It  was,  however,  a  very 
extraordinary  thing  with  regami  to  buildings,  that  it  was 
almost  the  only  branch  of  trade  where  an  individual  in 
a    matter    of  business  trusted  wholly  and  entirely  to 
another  whose  interests  were  diametrically  opposed  to  his 
own.    As  soon  as  it  was  known  that  a  person  was  about 
to  build  upon  an  extensive  scale,  there  was  a  number  of 
persons  immediately  ready  to  "  earwig"  him,  as  it  was 
called.    They  would  say,  '*  what  is  the  use  of  having  an 
architect:  the  owner  had  much  better  do  without,  and 
save  the  five  per  cent."    There  was  magic  in  that  saving 
of  five  per  cent,  to  a  capitalist.    The  same  remark  ap- 
plied also  to  the  subject  of  repairs.    It  was  one  of  the 
strangest  anomalies  of  the  day  —  that  men  should  be 
found  to  place  implicit  faith  in  the  saving  of  five  per 
cent,  by  tlie  non-employment  of  an  architect.    Let  them 
take  the  case  of  a  man  who  was  going  to  lay  out 
£10,000  in  building ;  he  would  higgle  with  an  architect 
to  obtain  his  services  at  four  per  cent,  upon  the  outlay, 
and  was  it  to  be  wondered  at  that  men  who  entered  upon 
a  matter  with  so  narrow  a  spirit  should  become  a  prey 


to  those  whose  interests  were  opposed  to  their  own.  Let 
them  look  at  what  wasdoin^  in  France — ^let  them  com* 
pare  what  was  doing  in  Pans  with  the  best  work  about 
London.  There  were  honourable  exceptions,  no  doubt, 
and  amongst  them  he  might  mention  the  late  Mr.  Cubitt^ 
who,  although  to  some  extent  perhaps  a  speculative 
builder,  yet  5 ways  did  his  work  well.  There  were,  how- 
ever, millions  of  money  spent  in  the  metropolis,  and  they 
saw  nothing  for  it  compared  with  what  they  saw  in  the 
sister  metropolis  of  Paris.  In  the  latter  city  it  waa 
justly  considered  that  there  must  be  a  union  of  education, 
with  practice — the  union  of  the  long  study  of  the  artist 
with  the  experience  of  the  man  of  business.  What  had 
been  lately  done  in  Paris  threw  London  into  the  shade. 
The  money  expended  in  building  in  Paris  within  the. 
last  three  or  four  years  was  probably  not  one-hundredth 
part  of  what  had  been  spent  for  the  like  purposes  in 
London,  and  yet  they  saw  to  what  advantage  it  had 
b€«n  laid  out  in  the  former  city.  That  city  was  now  be- 
ginning to  claim  pre-eminence  over  the  renowned  Italian 
cities.  The  Rue  de  Rivoli  was  shown  to  the  foreigner 
as  a  work  which  could  hardly  be  matched  in  the  world. 
The  system  had  operated  frightfully  with  reference  to 
the  poor.  The  building  of  the  dwellings  for  the  poor  in 
this  country  for  man v  years  past  had  almost  entirely  fallen 
into  the  hands  of  the  lowest  class  of  what  were  called 
scamping  builders.  They  ran  up  buildings  which  looked 
w^ell  outside  for  a  little  time,  but  which  soon  let  in  wind 
and  water  through  the  walls  and  roof,  having  been  put 
up  with  an  utter  disregard  to  the  health  and  the  morala 
01  the  persons  who  were  to  inhabit  them.  He  thought  a 
great  deal  more  might  be  done  with  regard  to  the  dwel- 
lings of  the  po5r  than  had  yet  been  accomplished.  The 
different  inventions  that  had  come  before  them  from 
time  to  time,  for  warming,  ventilation,  and  other  sanitary 
matters,  which  he  could  not  now  enter  upon,  had  been 
woefully  disregarded.  These  questions  had,  he  was 
aware,  been  taken  up  by  several  gentlemen  now  present, 
and  he  hoped  he  might  be  allowed  to  say  to  some  extent 
by  himscdf .  A  very  peculiar  task  had  devolved  upon  him 
lately.  Near  to  bam  was  a  district  inhabited  not  by 
the  poorest  daas,  but  by  skilled  labourers,  men  earning 
from  25s.  to  SOs.  and  40s.  per  week.  There  was  more 
difficulty  to  house  those  people  than  any  other  class. 
What  were  called  the  £10  houses  were  not  adapted  for 
them ;  and  to  get  self-contained  houses  for  those  who  could 
afford  a  higher  rent  was  a  matter  of  difficulty.  Look  at 
the  £10  hovels  in  London,  and  there  was  nothing  better 
to  be  had  until  they  got  to  £28  or  £80.  This  necessi- 
tated the  taking  of  a  house  and  cutting  it  up  into  lodgings ; 
and  there  commenced  one  of  the  great  evils  of  the  pre- 
sent S3'stem.  He  had  been  working  at  this  problem  for 
a  long  time,  and  had  hoped  to  have  done  something 
towaras  its  solution;  and  if  Mr.  Rawlinson  would  fulfil  his 
promise  of  bringing  this  subject  before  the  Society  he  (Mr. 
Ashpitel)  would  feel  the  greatest  pleasure  in  placing 
what  few  facts  and  figures  he  was  in  posssession  of  at  that 
gentleman's  service,  and  he  believed  some  veiy  interest- 
ing results  would  ensue  from  it. 

Dr.  Abitott,  F.R.S.,  said  the  ^per  had  not  taken  up, 
as  he  had  anticipated,  this  painfully-interesting  and 
important  subject,  in  a  sanitary  point  of  view.  This 
being  the  case,  any  observations  he  could  offer  would 
lead  the  meeting  into  a  different  field  of  discussion.  He 
expressed  his  gratification  at  the  offer  of  Mr.  Rawlinson 
to  take  up  the  sanitary  consideration  of  the  question,  and 
when  that  time  arrived  he  (Dr.  Amott)  would  be  happy 
to  express  his  opinions  upon  so  im{)ortant  a  matter  to  the 
community  at  large. 

Dr.  Walleb  Lewis  said,  the  author  of  the  paper  ap- 
peared to  object — with  a  professional  feeling  which  they 
could  all  understand — to  competition  anioogst  architects 
for  building  houses  or  large  public  edifices.  He  had  no- 
doubt  thai  the  system  of  competition,  like  all  other  human 
schemes,  had  its  defects.  But  he  was  iuclined  to  doubt 
whether  the  converse  of  the  proposition  would  be  found 
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to  be  true,  that  all  buildings  intrusted  to  architects,  even 
of  first-rate  reputation,  without  competition,  wonld  be 
erected  as  they  should  be.    He  was  convemant  with  most 
of  the  large  public  ofiices  of  the  metropolis,  and  with  many 
of  those  of  the  provinces,  but  he  must  say  that  many  of  thoM 
edifices,  built  under  the  direction  of  architects  of  first-rate 
reputation ,  and,  as  a  rule,  without  competition ,  were  designed 
Without   any   regard  to    the    health,  comfort,  or  con- 
Tenienoe  Ot  those  whose  ill  fate  it  was  to  inhabit  them. 
A  Tery  important  edifice  that  he  was  in  the  habit  of  visit- 
ing constantlv,  had  been  so  planned,  that  the  air  and 
lignt  appeared  to  have  been  most  Jealously  excluded  from 
aU  the  parts  where  these  were  most  required.     A  short 
time  ago,  he  had  inspected  a  large  proviocial  government 
office,  upon  which,  he  was  informed,  upwards  of  £15,000 
had  been  recently  expended  in  repairing  and  improve- 
ments, under  an  architect  of  repute,  and  although  nearly 
100  officers  were  employed  there,  while  numerous  gas 
lamp!  were  pouring  out  their  injurious  emanations  to  be 
inhaled  by  the  men,  no  measures  whatever  had  been  taken 
to  remove  the  foul  or  to  supply  fresh  air.    Thus,  If  there 
were  evils  attached  to  the  system  of  competition,  as  stated 
in  the  paper,  there  was  no  certainty  that  a  building  en- 
trusted to  any  picked  architect  would  be  erected  as  it 
ought  to  be ;  yet  in  these  public  buildings  no  expense  was 
■pared.  There  was  one  edifice  he  would  point  to  in  which 
competition  amongst  architects  had  been  found  to  pave  the 
way  to  a  great  evil,  he  meant  the  New  Palace  at  Westmins- 
ter.    When  that  building  was  contemplated,  competition 
for  designs  wis  invited,  a  certain  amount  of  money  being 
named  as  the  cost,  which  was  not  to  be  exceeded.'   Very 
many  architects  sent  in  their  designs,  which.were  exhibited 
in  Westminster-hall,  keeping  strictly  in  view  the  amount 
intended  to  be  spent  in  its  erection.    Others,  however, 
paid  no  attention  to  that  point,  and  upon  the  principle  of 
unlimited  expenditure  they  were,  of    course,   able   to 
furnish  more  magnificent  plans  than  those  who  kept 
within  the  flimit  of  expenditure  laid  down.    This,  he 
thought,  was  a  breach  of  public  morality  which  ought 
not   to   be  unpunished.     Architects  who  inspected  the 
various   designs    for   the   Palace,   perfectly  well  knew 
that  many  of  them   could  not  be  carried  out  within 
the   limits   of    expenditure   assigned,   and   most   pro- 
bably their  designeis  were   perfectly  cognisant  of  that, 
fact.    The  most  beaatifal  design  certainly  was  selected, 
but  would  any  one  say  that  the  terms  of  the  understand- 
ing as  regards  cost  were  attended  to  ?  Now  he  (Dr.  Lewis) 
contended  that  the  plans  on  that  great  occasion  ought  to 
have  been  within  the  limits  assigned  for  compeUtJon;  and 
there  seemed  to  be  some  immorality  in  sending  in  beau- 
tiful designs  which  could  not  be  carried  out  for  double 
or   treble  the  amount  stipulated;  and  he   believed   if 
Parliament  had  been  made  aware  of  the  ultimate  cost 
of  that  edifice,  they  would  hardly  have  sanctioned  so 
enormous  an  expenditure.    He  thought  one  reason  why 
architects  were  not  more  generally  employed  in  giving 
plans    for  houses,  &c.,  than  they  were,  was  that,  as  a 
body  they  overlooked  social  and  sanitary  arrangements 
in  a  manner  that  could  hardly  be  expected  from  gentle- 
men educated  as  they  should  be  in  all  things.    It  was 
of  the  highest  importance  that  all  buildings  should  be 
well  ventilated    and  well  aSrated.     Good  food  was    of 
great  importance  to  the  health  of  a  people,  but  air  was 
more  important  than  food,  inasmuch  as  they  could  live 
two  or  three  days  or  longer  without   food,  whilst  they 
could  not  live  a  quarter  of  an  hour  deprived  of  air.    And 
yet  this  seemed  to  be  the  last  thing  studied,  or  rather, 
a  sulject  not  studied  at  all  by  architects.    In  manv  of 
the  public  buildings  with  which  he  was  acquainted  the 
ventilation  had  only  been  an  afterthought,  and  was  there- 
fore badly  contiived — in  fact,  a  makeshift.    The  paper 
contained  many  points  of  interest  and  importance,  and 
one  practical  matter  was  alluded  to  in  the  fact  of  smoky 
chimnies  where  an  architect  had  not  been  employed; 
bat    he    might     be   allowed   to   state    that    he    had 
lately     visited     the    house     of    a    nobleman,    upon 


which  £5.000  or  £6,000  bad  been  expended  !o  alten- 
tions,    and  after  they  had  been  completed,  under  the 
directions   of  an  architect  of  the  highest  eminence, 
almost  every  chimney    in  the  bed-rooms   smoked  lo 
much  that  it  was  impossible  for  the  family  to  light  fires 
in  those  rooms.     This  occurred  entirely  owing  to  the 
faulty  construction  of   the  new  roof.     He,  therefore, 
thought  it  was  partly  the  fault  of  arohttects  themselToi 
that  they  wero  not  more  generallv  employed  than  Uiey 
were.  The  question,  however,  in  wnfch  he  felt  the  deepest 
interest  had  been  but  lightly  touched  upon  in  the  ptper. 
That  was  the  erecting  of  proper  and  healthy  houses  for 
the  poor,  but  that  was  not  a  subject  which  could  be  dis- 
cussed in  a  part  or  even  the  whole  of  one  evening.    He 
hoped  Mr.  Rawlinson  would  not  delay  the  paper  he  hid 
promised  on  this  subject.    The  speaker  then  alluded  to 
his  recent  visit  to   Paris,  where  he  had  remarked  the 
desire  that  was  evinced  on  the  part  of  the  govemmeDt 
to  improve  the  dwellings  of  the  operative  classes,  bat 
one  great  impediment  to  that  movement  was  found  in 
the  fact  that  it  was  inexpedient,  on  political  grounds,  to 
congregate  any  considerable  numbers  of  the  working 
clas-es  together  in  one  locality. '  It  was  on  that  acooant 
that  the  **  Cit^s  ouvri^res  '*  were  not  encouraged  by  the 
authorities  in  that  magnificent  city.    HappUy  no  such 
impediments  to  the  march  of  improvement  m  this  respect 
existed  in  this  country.    They  knew  of  no  instance  in 
which  the  concentration  of  the  working  classes  in  healthy 
homes  had  originated  any  political  disturbances,  and  they 
had  no  fear  of  any  mischief  of  that  sort.  On  the  contrary, 
he  believed  that  the  very  opposite  effect  would  be  pro- 
duced by  giving  the  artisans  or  this  country  more  healthy 
and  therefore  more  happy  homes.    He  had  very  strong 
hopes  that  the  government  would  take  up  this  subject 
as  the  foundation  of  all  moral  and  social  improvem«Dt 
whatever,  not  only  as  regards  their  own  m^oy^i,  hot 
also  as  a  powetful  incentive  and  example  to  ivealthy 
manufacturers  and  other  owners  of  property  to  "  go  aod 
do  likewise." 

Mr.  Elliott  said  that  it  was  no  easy  matter  to  obtain 
for  the  public  that  most  useful  of  all  things,  a  good 
house,  nouses  around  London  and  other  laige  plscei 
were  built  on  land  held  for  60  or  90  vears'  lease,  a  fatal 
evil,  for  people  did  not  like  to  invest  thefr  cash  and  care 
on  that  which  would  in  the  end  be  taken  by  another. 
Hence,  a  house,  which  ought  to  be  built  in  the  most  solid 
and  endurable  way,  was  manufj^tured  of  the  wont  mate- 
rials, and  put  together  so  that  it  might  just  stand  over 
the  term  of  lease  and  then  tumble  down.  To  alter  the 
tenure  of  land  in  this  country  was  almost  hopeless.  It 
was,  therefore,  almost  hopeless  to  obtain  dwellings  thst 
were  safe,  comfortable,  and  wholesome.  The  public  woold 
not  be  protected  against  knavish  builders  oy  the  mere 
employment  of  arehitects ;  there  were  knaves  among 
them,  and  many  fools,  who  would  conspire  with  the 
builder  to  rob  the  public.  Ignorance  was  a  greater  enemy 
to  good  houses  than  knavery — architects  and  builders 
were  alike  destitute  of  common  sense — and  there  was  a 
clnb-house  in  the  City  where  some  most  instructive  and 
astounding  blunders  had  been  made,  such  as  wonld  hardly 
bo  pardonable  in  a  house  built  by  the  sons  of  Nosh. 
Perhaps  the  most  ready  way  of  relieving  the  public  from 
the  stupidity  and  rapacity  of  builders  would  be  by 
writing  a  small  tract,  indicating  the  things  that  were 
proper  for  a  good  house — ^a  sort  of  house-hunter's  vadf- 
meeum — and  it  would  be  a  most  economical  use  of  public 
money  if  there  were,  at  some  public  place,  say  the  Mo- 
seum  of  Economic  Qeology,  a  series  of^models  of  bo^ises, 
giving  plenty  of  choice,  say  six  of  each,  at  prices,  say-- 
£500,  £1.000,  £1.600,  £2,000,  £3,000,  £5,000,  or  thirty- 
six  models.  There  was  desire  enough  on  the  part  of  the 
public  for  a  good  house,  but  the  public  knew  not  whtt 
they  really  wanted,  and  they  required  instruction  about 
houses  as  about  all  other  things ;  and,  going  even  further 
than  that,  the  outside  of  a  row  of  houses  or  a  Atreet  was 
public  property,  and,  while  the  inside  must  be  made  coc* 
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Tenient,  the  outside  must  be  made  to  sobserve  strnctural 
beauty.  If  meu  took  away  fresh  fields,  green  hedge-rows, 
and  laxaiiaot  trees,  they  mubt  be  coDstrained  to  put  up 
graceful  fs^ades.  For  all  thi'i  a  strong  government  was 
indispensablei  which  would  and  could  compel  obedience 
to  regulations  so  connected  with  the  people's  health,  com- 
fort, and  enjoyment.  The  only  really  ornamental  and 
luiurious  architecture  in  thiB  country  was  to  be  found  in 
our  prisons,  as  at  Holloway  and  Reading,  or  our  asylums 
and  reformatories,  as  at  Colney  Hatch  or  Bedhill.  If  the 
humanity-mongers  had  only  bestowed  as  much  care  on 
the  homei  of  honest  workmen,  afe  they  had  done  upon  the 
palaces  of  thieves  and  paupers,  we  should  have  had 
something  in  domestic  architecture  to  be  proud  of. 

Mr.  WiNKwoBTH  said  that  he  did  not  rite  for  the  pur- 
pose of  discussing  the  general  question  so  ably  openea  up 
by  Mr.  Papworth,  but  to  confirm,  from  his  own  know- 
ledge, the  statements  made  by  Dr.  Waller  Lewis,  as  to 
the  residences  providt-d  for  the  poor  at  Paris.  He  had 
bad  the  honour  of  an  audience  of  the  Emperor  in  1854,  at 
the  instance  of  this  Society,  it  being  part  of  his  business 
to  obtain  the  assibtance  of  the  French  Government 
towards  providing  economical  accommodation  for  kuch 
English  artisans  as  might  be  disposed  to  visit  the  Exhibi- 
tion of  1855 ;  and  he  had  therefore  previously  acquainted 
himself  with  the  existing  facilities  for  that  object. 
Amongst  otliers  he  was  shown  over  a  large  building  in 
the  Faubourg  St.  Antoine,  which  was  being  fitted  up  for 
the  accommodation  of  about  300  persons,  under  the  direc- 
tion and  at  the  risk  of  a  society,  nominally  French,  but 
principally  composed  of  well-known  English  philan- 
thropists, which  building  contained  every  appliance 
necessary  to  comfort  (cuisine,  dining-rooms,  and  plenty  of 
water,)  but  one,  viz.,  drainage.  In  conversation,  however, 
with  his  Majesty,  and  M.  Fould,  le  Ministre  d'Etat,  and 
Mr.  Clark,  the  representative  of  the  comrpany,  it  soon  be- 
came evident  that  the  want  of  this  cardinal  desideratum 
was  deemed  of  comparatively  small  importance,  the  objec- 
tion to  the  building,  as  an  ultimate  residence  for  French 
workpeople,  being,  as  Dr.  Lewis  had  hinted,  a  political 
one.  It  was  thought  dangerous  to  have  so  large  a  num- 
ber of  operatives  under  one  roof,  especially  in  so  revolu- 
tionary a  localit}*,  all  which  was  rather  implied  than  said 
in  so  many  words.  In  the  course  of  the  conversation  his 
Majesty  produced  a  diagram  of  a  large  vessel,  to  be  moored 
in  the  Seine,  opposite  or  near  the  *' Annexe'*  to  the  Exhibi- 
tion, and  a»ked  him  (Mr.  Winkworth)  whether,  if  fitted 
up  as  proposed,  it  would  suit  our  workpeople.  He  was 
obliged  in  reply  to  point  out  the  fact  that,  bemg  below  the 
level  of  the  road,  and  the  means  of  ventiUtion  being 
necessarily  imperfect,  and  also  taking  into  account  that 
in  August,  when  the  visits  would  probably  take  place,  the 
heat  would  be  very  great,  he  feared  that  our  people  would 
hesitate  to  avail  themselves  of  the  proposal.  His  Majesty 
then  said  that  they  had  already  arriveid  at  the  same  con- 
clusion, and  were  glad  to  find  their  views  confirmed, 
fietnming  to  the  immediate  question,  Mr.  Winkworth 
then  went  on  to  say  that  on  subsequent  visits  to  Paris,  be 
had  seen  other  houses  in  the  Batignollea  fitted  up  for 
the  residence  of  operatives,  free  from  objection  as  to  size 
and  sewerage,  which  were  fully  inhabited,  and  ho  bad 
reason  to  hope  that  the  mass  of  persons  dislodged  by  the 
destruction  of  so  many  bouses  to  form  the  magnificent 
street  alluded  toby  aprevioos  speaker,  probably  the  finest 
in  the  world,  viz.,  the  KueRivoli,  would  find  much  better 
accommodation  in  the  vicinity  of  Paris,  with  all  those 
modern  conveniences  which  were  eisential  to  health,  com- 
fort, morality,  and  content. 

Dr.  MiLBOT  remarked  that  at  the  paper  had  not  em- 
braced the  sanitary  part  of  the  question,  upon  which  Mr. 
Bawlinson  had  promised  a  communication  to  the  Society ,  he 
had  buK  few  remarks  to  offer  upon  it.  The  first  thing 
which  struck  liim  on  coiping  into  London,  some  26  or  SO 
years  tigo,  wa*  that  in  a  city  where  space  was  more  valu- 
able than  in  mny  other  city  in  the  world,  so  little  advan- 
tage had  beevi  taken  with  regard  to  the  height  of  the 


houses,  by  which  means  space  was  obtained  equivalent  to 
superficial  area  upon  the  surface  of  the  soil.  He,  how- 
ever, found  that  this  matter  was  beginning  to  be  attended 
to,  as  was  observable  in  the  more  recent  erections  in  the 
city  and  other  business  localities,  where  the  houses  were 
run  up  to  a  height  before  unattempled.  In  rural  dis- 
tricts, where  space  was  of  less  value,  this  became  a  matter 
of  less  importance,  but  it  was  paramount  in  crowded  and 
thickly  populated  localities,  and  where  also  a  great  con- 
sideration was  to  have  the  labouring  population  located  as 
near  as  possible  to  their  places  of  employment.  In 
cities  abroad,  such  as  Paris,  Ueneva,  and  other  places,  this 
matter  was  particularly  attended  to,  and  coming  as  he  had 
done  from  Edinburgh,  be  was  particularly  struck  with  the 
contrast  afforded  in  most  parts  of  London,  to  the  lofty 
buildings  in  the  latter  city.  The  other  matters  calling 
for  attention  in  connection  with  this  subject,  were  a  pro- 
per water  supply  and  good  drainage  of  the  houses,  but 
the  chief  point  he  would  notice  was  that  the  space  to  be 
gained  in  lofty  building?,  had  hitherto  been  so  much 
neglected  in  the  metropolis  and  other  large  cities  in  this 
country.  Great  economy  would  result  from  a  change  in 
this  renpect. 

Mr.  p£ABSALL  thought  this  Society  might  prove  a  valu- 
able medium  for  diffusing  the  information  which  had  been 
suggested  by  Mr.  Elliott.  He  alluded  in  terms  of  com- 
mendation to  the  measures  taken  by  many  large  em- 
ployers of  labour  to  provide  dwellings  for  their  work* 
people,  instancing  the  case  of  Mr.  Titus  Salt,  of  Saltaire, 
and  Messrs.  Ransome  and  May,  of  Ipswich. 

Mr.  Spabkes  Hall  said  he  had  tried,  on  a  small  scale, 
the  plan  alluded  to  by  the  last  speaker,  but  it  had  failed 
in  the  object  contemplated  from  the  fact  that  it  was  at 
too  great  distance  from  the  locality  where  the  people 
worked. 

The  Chairman  proposed  the  thanks  of  the  meeting  to 
Mr.  Papworth,  for  the  able  paper  in  which  he  had  that 
evening  opened  the  subject  of  house  construction.  Within 
the  Ume  allowed  for  the  reading  of  &  paper  it  was  imprac- 
ticable to  have  introduced  more  than  a  portion  of  the  sub- 
ject. If.  from  the  prominent  part  given,  most  usefully » 
to  the  fraudulent  insecurity  of  construction  of  houses  as 
they  are,  it  had  been  intended  to  inaply  that  the  main 
object  should  only  be  to  ensuiie  the  solidity  of  construction 
of  houses  as  they  were,  the  attention  of  the  meeting 
would  have  been  occupied  to  little  purpose.  The  caf.es 
of  loss  of  life  from  falling  houses,  from  the  visible  and 
attendant  circumstances,  made  strong  public  impression, 
but  measured  statistically,  as  he  (the  chairman)  had  been 
accustomed  to  measure  the  operation  of  causes,  when  he 
could  obtain  the  means,  the  cases  of  death  from  those 
visible  causes— the  want  of  solidity  of  construction — were 
absolutely  only  as  units  to  the  thousands  of  cases  of 
disease  and  death,  and  dangers,  from  invisible  causes, 
arising  from  defective  arrangements  in  the  most  solid 
constructions.  Chemically  sneaking,  houses  as  they  were, 
scarcely  less  than  houses  as  they  are  (except  accidentally), 
might  be  called  inverted  receivers  of  thp  invisible  and 
poisonous  products  of  decomposition,  from  invisible  cess- 
pools, from  invisible  and  permeable  drains  of  deposit, 
which  acted  like  the  neck  of  a  retort,  to  which  the  old 
sewer  of  deposit  commonly  served  as  a  bulb.  To  these 
invisible  products  were  added  those  arising  from  the  vitia- 
tion of  the  air  by  breathing,  by  combustion,  and  by  other 
operations.  The  regular  action  of  the  buildiiigs  as  in- 
verted receivers  was  only  prevented  during  the  day, 
partly  by  the  opening  of  doors  and  windows,  and  often  by 
the  permeability  of  the  structure,  by  reason  of  the  defects 
noted  in  the  paper  read,  but  at  night,  when  the  doors  and 
windows  were  closed,  the  shutters  f>hut,  and  the  window 
curtains  drawn,  the  action  of  houses,  as  they  were  and  are, 
might  be  tested  by  the  lenae  of  smell  of  those  who  first 
entered  them,  from  the  fresh  air  in  the  morning.  ^  Houses 
as  they  were  had  no  merits  in  this  respect,  and  in  them 
the  noxious  operation  of  these  invisible  causes  was  only- 
mitigated  by  greater  accidental  dilutions,  greater  space 
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and|  in  the  mansions  of  the  higheot  class,  by  less  crowd- 
ing. Even  the  palaces  of  royalty  had  not  been  exempted 
from  these  otIIs.  Even  in  the  new  palace  of  the  legisla- 
tare,  aftei  all  the  ezpenditnre  upon  it,  a  chairman  of 
oommittees  had  been  almost  stunk  out  of  his  chair,  by 
the  products  of  decomposition,  emanating  from  an  evapo- 
rating surface,  of  upwards  of  one  hundred  ordinair  cess- 
pools left  at  its  basement.  Now,  however,  new  standards 
nad  been  arrived  at,  which  served  for  the  measurement  of 
the  extent  of  loss  and  danger  arising  from  the  invisible 
prodncts  of  bad  arrangements  in  construction.  To  these 
standards  public  attention  could  not  be  too  seriously  or 
too  constantly  directed,  namely,  the  various  model  dwell- 
ings. In  some  of  these  dwellings  the  death  rates 
were  reported  to  be  as  low  as  eight  in  a  thou- 
sand ;  in  various  others  the  death>rate  had  kept  steadily, 
year  aAer  year,  at  little  more  than  thirteen  in  a 
thousand  ;  the  death-rate  common  to  the  particular 
class  of  occupants  living  in  dwellings  as  they  were  and 
are,  being  generally  thirty  in  a  thousand ;  the  death- 
rates  of  the  general  population  living  in  the  immediate 
vicinity  of  these  model  dwellings  being  twenty -seven  in 
a  thousand ;  and  of  the  whole  population  of  the  metro- 
polis, high  and  low,  in  open  ana  close  districts,  in  houses 
as  they  were  and  are,  being  twenty-two  and  twenty-three 
in  a  thousand.  The  model  dwellings  were  onlv  models 
In  the  abolition  of  that  poison-pit,  the  cesspool,  in  the 
abolition  of  the  old  permeable  brick-drains  of  deposit 
which  required  deansmg,  and  were,  in  fact,  extended 
cesspools — in  the  substitution  of  an  improved  water- 
closet  or  soil-pan  apparatus,  and  of  improved  tubular 
drains,  which,  when  properly  adjusted  in  respect  to  size 
and  fall,  required  no  cleansing,  and  insured  the  imme- 
diate and  complete  removal  of  all  excreta  from  beneath 
the  sites  of  dwellings,  before  they  can  enter  into  any  of 
those  stages  of  decomposiUon  in  which  the  noxious  gases 
are  evolved.  These  new  dwellings  were  only  models 
further,  in  these  points— that  there  was  some  regular 
ventilation  provided,  though  imperfect;  that  in  their 
management,  overcrowding  was  prevented,  and  that 
water,  though  not  of  the  quaUty  which  a  proper  admi- 
nifctration  would  insure,  was  carried,  as  a  means  of 
clesneing,  into  every  tenement ;  that  there  were  proper 
sinks  for  the  immediate  removal  of  all  foul  water,  and 
dust-bins  on  the  outside,  whence  the  contents  were 
regularly  removed,  shafts  being  placed  over  thera  to 
cany  away  eflflnvia.  Such  arrangements  had  now  been 
extended  to  large  numbers  of  old  houses  as  they  were  and 
are,  without  any  change  of  the  population,  and  with  the  like 
results,  the  almost  total  abolition  of  typhus  and  other  epide- 
mics. He  wished  particularly  to  note,  that  these  results 
had  been  achieved  by  house  drainage  alone,or  by  drainage 
within  the  precincts  of  private  premises,  and  tndependenUy 
of  any  alterations,  viz.,  the  general  sewerage  works.  He 
noted  this  because  ignorant,  or  interested  and  mischievous 
efforts,  had  been  made  to  divert  the  public  attention  from 
house  drainage  works  and  from  the  removal  of  cesspools 
from  beneath  houses,  to  questions  of  general  sewers  and 
general  outfalls,  which  could  onlv  bo  properly  adjusted 
when  the  new  bouse  drainage  worxs  were  completed,  and 
which,  if  executed  independently,  would  not  alter  the 
death  rate.  This  might  be  proved  from  instances  where 
new  sewertf  were  provided,  but  the  houses  themselves 
remaining  unaltered,  the  heavy  death-rate  still  con- 
tinued. The  most  important  practical  result  obtained 
At  the  recent  Congress  of  Bienfaisance  at  Brussels 
was  the  corroboration  of  the  standard  achieved  in 
this  country,  of  the  death  rates  obtainable  by  improved 
structural  arrangements  within  houses  as  they  ought  to 
be.  The  delegate  from  Cologne  had  stated,  that  whilst 
the  houses  in  that  town  immediately  surrounding  the 
model  dwellings  were  ravaged  with  cholera  and  typhus, 
the  inmates  of  these  had  an  immunity  from  the  epidemics. 
The  delegates  from  Holland,  Turin,  and  German  towns, 
attested  similar  results,  which  had  been  previously  arrived 
at  by  the  examination  of  the  causes  of  the  disease,  which 


showed  that  little  less  than  one-half  of  the  general  msrtilitf 
of  populations  was  preventable  by  structural  means.   In 
his  (tne  chairman's)  report  on  the  general  sanitaiy  coo- 
dition  of  the  labonring  population  of  Great  Brituo  is 
1842,  he  had  reported  a  general  extension  of  the  average 
of  their  lives  to  oe  practicable.    In  what  had  beendooe 
in  Uie  varied  instances  to  which  he  had  referred,  and 
others  which  he  might  cite,  he  claimed  the  practical 
realisation  of  that  promise.  Now  what  did  these  standards 
prove  was  due  to  the  condition  of  houses  as  they  arein  iRe 
metropolis?     A  loss  of    more  than    twenty  thoauod 
lives,  and  a   reduced    duration    of  the  period  of  life 
and  health  and  working  ability  to  all  who  lived  in  them. 
To  the  nation  at  large  the  loss  was  not  less  than  one 
hundred  and  seventy  thousand  lives  per  annum.    It  via 
a  subject  of  greater  national  importance  than  any  foreigii 
wars,  for  from  what  external  enemies  could  wo  be  is 
danger  ot  inch  loss  of  life  ?    It  was  really  of  greater  im- 
portance than  any  question  of  political  liberty,  for  whst 
political  slavery  was  there  now  to  fear  under  which  little 
children  wonld  be  decimated,  or  worse  than  decimated— 
under  which  more  than  one-third  would  be  slanghtered 
before  the  expiration  of  their  tiilh  year,  as  in  the  metro- 
polis, forty  per  cent.;  in  Manchester,  forty-seven  perceot.; 
in  Liverpool,  upwards  of  fifly  per  cent.?    The  political 
strength  of  a  nation  was  dependent  on  ita  industrul  ptot- 
perity,  and  its  industrial  prosperity  on  the  amout  and  do- 
ratioii  of  the  bodily  strength  and  working  ability  of  iti 
population;  and  what  political  question  was  really  eogrest 
as  the  one  which  involves  the  duration  of  the  working 
ability  of  every  adult  workman  by  ten  years  or  moret 
He  was  glad  to  hear  the  unanimous  response  to  the  sag- 
gestion — ^that  distinct  questions  of  sanitary  constructioo 
might  be  brought  before  the  Society,  and  he  wss  happf 
to  have  ground  for  the  hope  that  those  questions  woold 
be  treated  with  the  anxious  attention  commensurate  with 
their  vast  importance, 
A  vote  of  thanks  was  passed  to  Mr.  Papworth. 

The  discusBion,  having  lasted  to  a  late  l»(mr, 
was  terminated  without  Mr.  Papworth  being 
called  upon  for  any  remarks  in  reply. 

The  Secretary  announced  that  on  Wednesday 
evening  next,  the  22nd  inst,  a  Paper  by  Dr.  R. 
Angus  Smith,  of  Manchester,  *'  On  Disixifection,'' 
would  be  read. 


PHOTOGALVANOGRAPHY. 

In  June  last,  the  Council  awarded  to  Mr.  Fsol 
Pretsch,  late  manager  of  the  Imperial  Printiog 
0£Sceat  Vienna,  the  Society's  Medal  for  his  "Ap- 
plication of  Photography  and  the  Electrotype  to 
the  Production  of  Engraved  Copper-plates  for 
Printing,"  termed  by  him  Photogalvanographj. 

The  Emperor  of  Austria  has  lately  presented 
to  Mr.  Paul  Pretsch  the  Grand  Gold  Medal ''  For 
Arts  and  Sciences  in  Becegnition  of  the  Artistic 
Perfection  of  the  Specimen  Prints  which  Mr. 
Pretsch  has  submitted  to  his  Majesty." 


NEW  ZEALAND  FLAX. 

The  following  notification  is  made  in  the  New 
Zealand  Government  Gazette,  of  Dec  24^  I806. 

Colonial  Sccrettxjii  Ofice,  Aucklsad,  Doeember  aotb,  I9t 
The  Government  of  New  Zealand  is  prepared,  subject 
to  the  undermentioned  conditions,  to  give  rewards  ta 
the  amomit  of  £4000,  for  the  discovery  of  ^Sdeotmeaw 
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for  rendering  Hhe  Flax,  and  other  fibrous  plants  of  New 
Zealand,  available  as  articles  ef  export,  viz : — 

i^OOO 
To  the  person  wko  shall,  by  some  process  of  his  own 
invention,  first  produce  from  the  Phormium  Tenax,  or 
other  fibrous  plant  indigenous  to  New  Zealand,  one 
hundred  tons  of  merchandise. 

£1000 
To  any  person,  other  than  the  person  entitled  to  the 
first  rewara,  who  shall,  by  some  process  of  his  own  in- 
vention, next  produce  from  the  Phormitim  Tsnaz^  or  other 
fibrous  plants  indigenous  to  New  Zealand,  one  hundred 
tons  of  merchandise. 

£1000 
Viz. : — £200  to  each  of  the  first  five  persons,  other 
than  those  entitled  to  the  first  and  second  rewards,  who 
shall  by  any  process,  whether  of  his  own  invention  or 
not,  produce  from  the  PAormttfm  TenaZt  or  other  fibrous 
plant  indi^nous  to  New  Zeidand,  twenty-five  tons  of 
merchandise. 

The  merchandise  must  be  saleable  as  an  article  of 
export  from  the  Colony  of  New  Zealand,  and  have  been 
produced  at  a  cost  not  exceeding  75  per  cent,  of  its  value 
at  the  port  of  entry  ih>m  which  it  is  exported ;  and  the 
process  used  must  be  fully  made  known  with  a  view  to 
the  discoverv  being  at  once  made  available  to  the  public. 
His  Excellency  the  Gk>vemor  of  New  Zealand  will 
from  time  to  time  appoint  Commiastons,  to  consist  of 
not  less  than  three'  persons,  to  act  at  such  places  as  cir- 
cumstances may  require,  and  each  claim  for  reward  will 
be  referred  to  such  Commission  as  may  be  considered 
the  most  convenient  for  its  proper  investigation.  The 
acts  of  the  majority  will  be  deemed  the  acts  of  the 
Commission . 

ESach  Commission  shall  be  at  liberty  to  adopt  such 
means  i^  it  may  deem  most  fit  for  determining  the  value 
and  cost  of  production  of  the  merchandize,  for  ascertain- 
ing the  process  employed,  and  for  fhlly  investigating 
in  all  respects  and  reporting  upon  the  validity  of  any 
daim. 

Every  claim  for  reward  must  be  preferred  in  writing 
before  the  1st  January,  1859,  to  the  principal  officer  of 
Customs  at  the  port  of  entry  nearest  to  the  place  where 
it  is  desired  that  the  examination  of  the  merchandise 
ahall  take  place,  who  will  at  once  proceed  to  ascertain 
whether  the  full  quantity  in  respect  of  which  the  reward 
is  claimed,  is  reaay  for  examination,  and  if  such  quantity 
is  ready,  he  will  give  a  certificate  to  that  efieet,  dated  on 
the  day  on  which  he  shall  have  ascertained  the  fact,  and 
such  day  shall  be  deemed  to  be  the  day  on  At'hich  the 
merchandise  was  produced. 

Whenever  any  officer  of  Customs  is  required  to  go 
more  than  three  miles  from  his  residence,  his  travelling 
expenses  must  be  paid  beforehand  by  the  person  requiring 
his  attendance,  and  he  cannot  be  required  to  attend  a 
second  time  if  the  quantity  was  found  deficient  on  the 
first  occasion. 

One-half  of  any  reward  will  be  paid  at  once  to  any 
person  whom  a  Commission  shall  report  and  the  Governor 
shall  have  determined  to  be  entitled  to  the  same— after 
which  no  other  claim  to  the  same  reward  will  be  enter- 
tained— and  the  other  half  upon  satisfactory  proof  being 
given  to  the  Governor  of  the  bend  fide  sale  of  the  mer- 
chandise in  Europe,  at  an  advance  of  not  less  than  20 
Tier  cent,  upon  the  bonA  fide  actual  cost  of  the  article 
landed  in  Europe. 

By  His  Excellency's  command. 

E.  W.  STAFFOBD. 


Cathedrals,  Churches,  Music-halls,  and  other  interiors,  are 
earnestly  recommended  to  the  attention  of  architects,  en- 
gineers, builders,  masons,  painters,  decorators,  plasterers, 
and  others: — 

It  can  hardly  be  doubted  that  many  of  those  painful 
occurrences  termed  "Accidents,"  which  so  often  end  in 
the  loss  of  life  or  limb,  and  bring  desolation  and  poverty 
into  the  homes  of  the  working  classes,  are  really  not  the  re- 
sult of  inevitable  circumstances,  but  arise  from  the  absence 
of  common  precaution,  and  may  not  unfrequently  in- 
volve a  laige  amount  of  culpability.  Acting  under  this 
impression,  and  withan  earnest  desire,  for  mere  humanity's 
sake,  to  lessen,  if  possible,  the  number  of  casualties 
(whether  to  workmen  or  to  individuals  passing  below) 
which  occur  in  connexion  with  building  and  repairing 
operations,  the  writer,  who  is  a  disinterested  party,  sug- 
gests the  adoption  of  the  following  precautions : — 

Rope-nets,  of  a  three-inch  mesh,  and  strong  enough  to 
resist  any  pressure  likely  to  be  applied  to  them,  either  by 
men  or  by  materials,  ^ould  be  made  in  pieces  24  feet  in 
length  by  six  feet  in  width  or  depth,  at  the  comers  of 
which,  as  well  as  at  every  three  feet  distance  on  the 
edges,  ^ould  be  securely  placed  stout  galvanised  iron 
rings,  through  all  which  should  run  a  rope  to  make  the 
net  or  nets  fast  to  the  upright  scaffold  poles,  on  which 
should  be  fixed  somewhat  stouter  rings,  or  cleats,  for  the 
like  purpose.  The  net  (formed,  if  necessary,  of  several 
pieces  united)  should  be  drawn  quite  close  to  the  front 
of  the  scs^olding,  and  be  shifted  from  time  to  time,  so 
as  to  form  a  sort  of  gsdlery,  wherever  work  might  be 
going  on. 

Nets  of  similar  strength  and  dimensions*  and  furnished 
with  rings,  exactly  as  above,  should  also  be  drawn  dose 
under  the  loose  foot-boards,  the  outer  edge  of  the  under- 
guard  thus  formed  being  fastened  to  the  lower  edge  of 
the  front  or  upright  net  by  a  rope  passing  through  the 
openings  in  the  nets  and  through  the  iron  rings,  at  each 
of  which  latter  the  rope  miffht  be  half-knotted  for 
additional  security.  A  rope  should  be  also  passed  through 
the  rings  of  the  inner  edge  of  the  under-guaid,  and  be 
made  fast  to  some  column  or  beam,  or  other  part  of  the 
building  itself. 

When  the  foot-boards  are  bolted  or  otherwise  fixed 
down  to  the  ledgers  or  cross-supports,  the  under-guard 
might  be  dispensed  with,  provided  the  boards  and  sup- 
ports are  all  perfectly  sound,  and  the  front-guard  well 
secured  dose  to  the  scaffolding. 

The  front  net,  with  another  net  attached  to  be  drawn 
under  the  scaffold  boards  in  use,  might  be  suspended 
from  pulleys  fixed  to  short  projecting  arms  or  cranes  at 
the  top  of  the  scaffolding,  so  as  to  be  easily  swung  free, 
and  be  shifted  up  and  down  whenever  necessary ;  care 
being  always  taken  to  secure  the  front  net  to  the  upright 
poles  and  to  draw  the  under  net  quite  home,  either  to 
the  inner  scaffold  poles,  where  used,  or  to  the  building 
itself. 

It  is  suggested,  also,  that  the  upright  or  front  net 
should  be  carried  round  the  ends  or  sides  of  the  scaffold- 
ing, so  as  to  form  a  sort  of  gate  for  the  passage  up  of 
workmen  or  materials. 

For  underguarding  wide-spread  scaffoldings,  put  up  for 
the  repair  or  decoration  of  Cathedrals,  Churches,  Music- 
halls,  or  other  spacious  interiors,  especially  in  the  case  of 
roof  or  ceiling  operations,  as  many  nets  as  might  be 
necessary  shomd  be  laid  on  the  ground,  edge  to  edge,— 
(and  if  they  were  all  of  uniform  size,!  with  rings  at 
three-feet  distances,  &c.,  they  would  fit  and  unite  easily. 


PREVENTION  OF  ACCIDENTS  IN  CONNECTION 

WITH  SCAFFOLDING. 

The  following  remarks  and  suggestions,  for  the  pre- 
vention of  aoddents  in  connexion  with  scaffolding  erected 
ior  building  purposes,  or  for  the  repair  or  restoration  of  | 


*  For  **  nDder-guarding  '*  street  scaffolds  12-feet  lengths 
migbt  be  more  conTenient,  and  they  would  fall  in  vexy  well 
with  the  24-feet  nets.  Tarpaulins  or  canTsss-aheetiiigs  might 
be  used,  if  preferred. 

t  The  iuffgestions  for  using  rope-nettf  for  fitmt.gnaiding  and 
asderguaraiDg  fcailbldiiig  appealed  (without  details)  in  the 
BuOtSr  of  the  22nd  NoTember,  1856,  beddes  being  alluded  to 
in  a  inbseqnent  nnmber  of  that  paper ;  and  they  appeared  in  de- 
taU  m  the  Buying  New  of  the  idtb  January,  1857. 
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and  several  parties  to  a  contract  could  join  their  nets) — 
and  a  rope,  of  the  same  gauge  as  the  nets  themselves, 
should  be  laced  in  and  out,  to  unite  the  various  pieces 
firmly,  the  rope  being  half-knotted  at  each  ring  for  ad- 
ditional strength ;  and  the  whole  being  raised  in  con- 
venient portions  and  secured  close  underneath  the  scaffold 
boards.  Thus  any  number  of  nets  could  be  joined,  and 
the  largest  floor  of  loose  boards  rendered  comparatively 
safe.  The  edge  of  the  scaffolding,  wherever  exposed, 
could  also  be '  'guarded"  by  carrying  the  upright  nets  along 
it,  and  making  the  rope  passing  through  the  top  rings 
fast  on  each  side  of  the  building ;  the  net  being  stiffened 
by  the  insertion  of  a  few  upright  struts  of  wodil'  or  iron 
into  the  foot-boards  or  lateral  poles,  or  by  a  line  carried 
to  a  higher  part  of  the  scaffolding  or  building. 

Were  the  precautions  here  recommended  generally 
adopted,  it  is  believed  that  not  only  would  many  accidents 
to  the  operatives  themselves,  whether  from  their  own 
heedlessness,  from  the  use  of  decayed  or  defective  boards, 
from  stepping  back  to  view  their  work,  or  from  what  are 
familiarly  called  "bricklayer's  traps,"  be  prevented, but 
additionid  protection  would  be  afforded  to  persons  work- 
ing or  passing  below,  whether  in  the  street  or  the  edifice, 
against  injury  from  the  fall  of  planks,  bricks,  imple- 
ments, &c. 

The  writer  also  desires  to  call  attention,  without 
alluding  to  particular  i*ecent  accidents,  to  the  necessity  of 
a  distinct  understanding,  in  all  building  and  repairing 
operations,  as  to  the  individual,  whether  the  builder,  or 
his  foreman,  or  other  party,  responsible  for  the  strength 
and  proper  construction,  in  a  word,  adequacy,  of  any 
i^ffoldin^ ;  and  also  to  the  question  how  far  buildings 
might  be  erected  from  the  inside,  and  external  scaffolding 
be  dispensed  with. 

Upon  or  immediately  under  all  scaffoldings  covering 
the  footway,  especially  in  London  and  large  towns,  a  tar- 
paulin or  guard  of  other  impervious  material  should  in- 
mriably  be  placed  to  prevent  the  fall  of  bricks  or  other 
articles,  as  well  as  annoyance  to  passengers  from  dust,  &c. 


PRINTING  MACHINES. 

Mr.  Charles  Knight,  one  of  the  Jurors  at  the  Paris 
Exhibition,  in  his  Report  to  the  President  of  the  Board 
of  Trade,  on  Class  XXVI.,*  makes  the  following  obser- 
vations in  reference  to  Printing  Machines  : — 

"I  have  alluded  to  the  printing  machines  of  France, 
in  which  several  important  improvements  have  been 
applied  to  the  principle  of  the  cylindrical  machines  in 
common  use  in  England.  In  the  Paris  Exhibition 
several  machines,  offering  the  advantages  of  more  per- 
fect inking,  and  of  preventing  what  is  called  '  setting- 
off,*  showed  that  the  attention  of  the  French  printers 
had  been  more  directed,  than  with  us,  to  the  practica- 
bility of  producing  the  finest  work  by  the  machine  in- 
stead of  by  the  hand-press.  Some  of  our  artists,  who 
have  watched  the  dependence  of  the  wood-engraver  upon 
the  printer,  have  long  been  of  opinion  that  the  equal 
operation  of  the  cylinder  is  superior  to  the  irregular  force 
of  the  hand-press.  But  the  heads  of  our  printing 
establishments  have  generally  considered  that  the  cylin- 
drical machine  was  only  calculated  to  save  labour,  and 
not  to  produce  fine  work.  Our  machine-makers  have, 
therefore,  made  various  labour-saving  machines  upon  the 
principle  of  flat  pressure,  which,  as  it  is  the  principle  of 
the  hand-press,  at  which  the  most  expensive  wort  was 
produced,  wa*  thought  to  be  the  only  principle  for  a  more 
perfect  machine.  The  French,  on  the  contrar5%  have 
turned  their  attention  to  the  perfection  of  the  cylindrical 
machine;  knowing  that  it  had  natural  advantages 
which  could  not  be  obtained  by  flat  pressure.  When  a 
sheet  of  paper  is  brought  into  contact  with  an  inked  sur- 
face of  types,  by  being  laid  flat  on  that  surface,  a  lai'ge 
volume  of  air  has  to  be  expelled  by  the  heavy  platten 

*  Drawing  and  Modellmg,  Letter.press  and  Oopper.plate 
Pitnting,  and  Pbotogrsphy. 


operating  at  once  upon  the  whole  surface*.  The  cylin- 
der, on  the  contraiy ,  touches  the  type  and  pcoduoes  the 
impression  upon  the  paper,  line  by  line,  and  there  is  do 
atmospheric  resistance  to  be  overcome.  The  Fraicb 
printers  have,  therefore,  sought  for  the  improvemeniof 
the  cylindrical  machine.  The  single-cylinder  michine 
of  M.  Dutartre  produces  work  which  cannot  be  exodkd 
by  the  most  careful  operations  of  the  press.  Itprinta 
only  on  one  side,  and  the  '  form '  passes  tmder  a  doabk 
set  of  inking  rollers,  at  each  end  of  the  table,  before  it 
receives  the  impression.  In  the  double-cylinder  no- 
chine  of  the  same  inventor,  a  waste  sheet  of  paper  is  i> 
terposed  so  as  to  prevent '  setting-off,'  and  thus  both  ades 
of  the  paper  may  be  printed  at  once,  without  leaving 
that  blurred  impression  of  one  side  which  so  oommonly 
disfigures  machine  printing.  The  French  printen  dov 
do  their  finest  work  by  the  cylindrical  miachine,  and 
much  of  their  common  work  by  the  hand-press. 

*'  I  thinki  upon^a  candid  examination  of  the  avenge 
work  of  the  French  printers,  that,  on  the  whole,  it  is 
superior  to  that  of  the  English,  as  regards  the  evenoeB 
and  clearness  of  the  impression.  The  use  of  improred 
cylindrical  machines  has  much  to  do  with  this.  Bat 
there  is  another  cause  of  inferiority  not  so  easily  to  be 
overcome.  Our  paper  is  inferior,  taking  the  genenl 
quality  of  printing  paper.  It  is  not  made  of  so  good 
material  as  the  French ;  and  although,  considering  the 
difficulty  of  obtaining  good  material,  the  manufactore 
has  been  greatly  improved,  yet  an  English  sheet  of  paper 
has  not  uiat  substance  and  surface,  without  which  the 
most  careful  printing  cannot  be  effective.  The  paper- 
duty,  compelling  the  use  of  expedients  for  keeping  dovn 
price,  produces  that  delusive  article  of  commerce  which, 
bleadied,  sized,  and  glazed  into  a  sheet  of  white  paper— 
a  product  of  much  rubbish  and  little  rag — ^is  rotten  or 
hardi — ^has  one  rough  side  and  one  smoow — ^reaists  ink, 
unless  saturated  wiw  w^ater — has  to  be  vamped  up  again, 
after  printing,  with  rollers  and  hydraulic  presses;  and, 
when  formed  into  a  book,  requires  to  be  handled  with  a 
tenderness  that  presupposes  books  not  made  for  use." 


f  0iitt  (g0ms50nittic*. 

LODGINGS  FOR  WORKING  MEN. 

Sib, — The  lodging-houses  alluded  to  at  your  last 
meeting  are  undoubtedly  models  of  comfort,  but  they 
cannot  be  afforded  by  any  but  first-rate  artificers.  Hence 
it  was  that  J  conceived  an  inferior  description  of  lodgings 
(described  some  years  ago  in  the  Builder)^  but  which  at 
the  same  time  afforded  suitable  accommodation  for  a 
family  consisting  of  boys  and  girls,  with  their  parents, 
as  well  as,  subsequently,  dwellings  of  the  lowest^  grade. 
In  both  of  these  provision  was  made  for  wanning  and 
ventilating  them,  though  each  family  was  to  receive  food 
from  a  common  kitchen.  This  plan  was  invented  by 
Sir  Samuel  Bentham,  for  workmen's  houses  at  SheerneBi 
and  though,  not  presumed  to  be  perfect,  still  it  may 
afford  hints  to  others  as  the  means  of  ensuring  cleanli- 
ness, warmth,  and  ventilation.  Part  of  these  platf 
dif!ers  from  any  others,  in  that  the  entrance  to  each 
lodging  was  from  an  external  callery,  a  circumstance 
that  seems  essential  in  point  of  health  and  comfort,  as 
when  they  are  connected  any  workman's  contagioiu 
malady  is  likely  to  be  communicated  to  the  other  in- 
mates.—I  am,  &c.  M.  S.  BENTHAM. 

26,  WUton-pbuse,  8.W. 


Bucks  and  Berks. — The  Public  Elxamtnation  of  (be 
Bucks  and  Berks  Lectuiers'  Association,  notice  of  which 
was  given  last  autumn,  will  be  held  at  the  Mechanici 
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Institate,  Sheet-street,  Windsor,  or  Saturday,  May  2, 
commenciog  at  two  o'clock,  and  condudiog  at  eight. 
The  prises  will  be  divided  into  two  dasses — ^I.  For  the 
xnembers  of  Institutes  and  Beading-rooms.  First  prize 
£S ;  second,  ditto,  £1.  For  this  class  the  examination 
will  embrace  all  the  subjects  of  which  notice  has  already 
heen  given.  II.  For  the  members  of  Night-schools  and 
Village  Evening  Glasses.  First  prize  £1  10s. ;  second 
ditto,  10s. ;  third  ditto,  6b.  For  the  second  class  the 
examination  will  be  specially  limited  to  the  following 
subjects : — Beading,  elementary  arithmetic,  writing,  the 
outlines  of  geography  and  of  history.  K.B. — Candidates 
will,  however,  be  at  liberty  to  make  choice  of  the  class 
of  prizes  for  which  they  will  prefer  to  compete.  It  is 
requested  that  the  names  of  all  candidates  be  forwarded 
to  the  Bev.  E.  Hale,  Eton  College,  on  or  before  the  last 
day  of  April. 

LoifDON  AND  South  Wkstebm  Litebaby  and  Sgieh- 
TiFic  Institution. — The  seventh  annual  general  meet- 
ing was  held  on  Thursday,  February  26.    Mr.  F.  J. 
Hacaulay  in  the  chair.    The  report  of  the  committee 
states  that  the  usual  fortnightly  ( winter  >,  and  monthly 
(summer),  arrangements  of  lectures  have  been  continued. 
The  former  has  proved  very  popular  and  successful. 
The  attendance  has  been  such  as  rendered  it  incumbent 
on    the   committee  lately  to   reconsider   the  internal 
arrangement  of  the  building,  with  a  view  to  increased 
accommodation.    In  this  they  were  fortunate  enough  to 
obtain  the  assistance  of  the  President,  through  whose 
interest,  kindly  exerted  with  the  Directors,  they  have 
been  enabled  to  make  such  an  addition  to  the  lecture- 
room,  as  will  in  future  afford  eveiy  accommodation  for 
«till  larger  audiences.    As  regards  the  summer  arrange- 
ments, the  committee,  on  referring  to  the  experiences  of 
other  Institutions,  are  not  surprised  that,  despite  the 
high  character  of  the  lectures  provided,  the  attendance 
has  not  been  so  numerous  as  during  the  winter  session. 
They  will  still,  however,  endeavour  to  continue  the 
summer  course.    The  committee  have  pleasure  in  an- 
nouncing  a  very  handsome  donation  of  books  from 
Messrs.  Smith  and  Co.,  of  186,  Strand,  and  the  library 
is  now  in  a  much  improved  state.    The  progress  of  the 
two  drawing  classes  is  very  satisfactory,  but  the  com- 
mittee regret  that  similar  success  has  not  attended  other 
branches  of  the  Institution,  in  conseonence  of  which 
they  have  discontinued  the  chess  daas,  French  class,  and 
vo<^  music  class*     The  evening  school  continues  in 
active  operation,  and  is  well  attended.  The  average  num- 
ber of  boys  present  during  the  last  year  was  forty.    The 
alMtract  of  the  accounts  shows  that  the  receipts  for  the 
year  ending  December  31st,  1856,  were  £166  Os.  lOd. 
The  school  account  shows  the  receipts  for  18o6  to  have 
been  £50.     The  following  gentlemen  were  then  elected 
as  officers  for  the  ensuing  year: — Lewis  Crombie,  Esq., 
President.  A.  Morgan.  Esq. ;  J.  Beattie,  Esq. ;  A.  Scott, 
Eaq.;  W.F.  Godson,  Esq.;  and  J.  M.Thome,  Esq.,  Vice- 
Presidents.    BIr.  F.  J.  Macaulav,  Hon.  Secretary  and 
Treasurer.    It  was  also  resolved, — ^That  the  thanks  of 
the  members  be  ^ven  to  the  Directors  of  the  Bailway 
Company,  for  their  continued  interest  in  the  Institution ; 
and  that,  in  conveying  this  resolution  to  the  Directors, 
the  President  be  requested  specially  to  notice  their  late 
act  of  kindness  and  consideration  in  improving  and  in- 
creasing the  internal  accommodation  of  the  building. — 
Besolved :  That  the  thanks  of  the  members  are  hereby 
given,  by  this  meeting,  to  the  President  and  Vioe- 
f^^dents,  for  their  co-operation  and  support  during  the 
pASt  year. — Besolved  :  Tnat  the  thanks  of  the  members 
are  hereby  fi^ven,  by  this  meeting,  to  Mr.  F.  J.  Macau- 
lay,  for  his  services  as  honorary  secretarv  and  treasurer. 
— ^Resolved :  That  the  best  thanks  of  this  meeting  be 
given  to  Messrs.  W.  H.  Smith  and  Son,  for  their  hand- 
some donation  of  books. — Besolved :  That  a  cordial  vote 
of  thanks  be  given  to  Messrs.  Waterlow  and  Sons,  for 
their  very  liberal  terms  in  regard  to  the  printing  for  the 
Institution. — ^Besolved:  That  the  thanks  of  the  mem- 


bers be  awarded  to  the  ManagingCommittee,  for  their 
past  year's  services. — Besolved :  That  Mr.  T.  Hawkins 
IS  emmently  entitled  to  the  best  thanks  of  the  members, 
for  his  continuous  support  of  the  Institution,  and  that 
they  be   conveyed   to   him  W^  the  unanimous   vote 
of  this  meeting. — ^Besolved:  That   this   meeting  de- 
sires  to  record  its  sense  of  Mr.  Pratt's  valuable  ser- 
vices to   the    Institution     during   the   past   year,-— 
Besolved :  That  this  meeting  has  much  pleasure  in  re- 
cognising the  value  of  Dr.  Halle's  services,  as  Master  of 
the  Evening-school.    The  meeting,    after   a   vote   of 
thanks  to  Mr.  Macaulay,  for  his  conduct  in  the  chair, 
then   separated.      The    winter   session   was    brought 
to  a  close  on  Thursday  evening,  the  9th  instant,  on 
which  occasion  Mr.  James  Howe  (of  the  choir  of  West- 
minster  Abbey)  gave  an  interesting  and  amusing  enter- 
tainment, entitled,  "  Music  and  Musicians."     The  lec- 
turer was  ably  assisted  in  his  vocal  illiistrations  by 
Miss  E.  Lyon,  and  the  Misses  Howe,  Messrs.  Buckland 
and  HiU,  all  of  whom  contributed  greatly  to  the  enjoy- 
ment of  the  evening.     The  lecture-room  (which  bias 
recently  been  enlarged  and  improved  at  the  expense  of 
the  Bailway  Company,  who  continue   an  active  and 
generous  interest  in  the  Institution)  was  well  filled.     In 
concluding  the  proceedings  of  the  evening,  Mr.  F.  J. 
Macaulay  (the  Hon.  Secretary  of  the  Institution,  and 
Chairman  of  the  Committee  of  Management),  after  ex- 
pressing'the  pleasure  derived  by  the  Committee  and 
members  from  the  evening's  entertainment,  addressed  the 
meeting  on  behalf  of  the  Committee.    The  proceedings 
then  terminated  with  every  expression  of  satisfaction 
from  aU  present. 


MEETINGS  FOB  THE  ENSUING  WEEK. 

Most.  Loodon  Iiut.,  f .  Mr.  T.  A  Mtlonfi, "  Oa  Fbotognplij ;  its 
prawnt  ooadition  and  moat  importuit  sppliatioM.** 
Archltectf,  8.  Mr.  Athpitel,  «  Ob  the  dURmnt  ThMrlM 
rwpecCinf  the  Fonim  at  Rome,  pertioalarlj  thoie  of  the 
C<iaimeii<Utore  Caninft.'*  Pert  IL 
Oieinioal,  8.  I.  Prof.  Btrecker, "  On  e  new  Alknlold  ex- 
bting  in  the  joke  of  iledi.'*  II.  Prof.  Blozom,  "  Sqbm 
remuki  upon  the  Joioe  of  fleth."  III.  Mr.  J.  Hord^, 
**  On  the  AnalTilf  of  Urine." 

Tots.  Boyal  Init,  3.  Mr.  J.  P.  Lecslta,  LL.D.,  "On  Itallen 
Literatore— Origin  of  the  ItsUan  Langnege— EuAy 
Writert." 

Srro-Emtian,  7|.    AnniTeraiy. 

CiTil  Engmeera,  8.  ^     „  , 

Linnaan,  8.  Prof.  Owen, "  On  the  Character!  and  Sahdin- 
dona  of  the  elan  Mmrnmatia.** 

Pathological,  8. 

Statiatical,  8.  Mr.  8.  Brown,  "On  the  SUUct  of  Fire  In- 
■nrance.** 

London  Init.,  3.  Mr.  E.  W.  Brajlej, "  On  Mineralogy  and 
CrystallMraphy." 

BoTal  See.  Lit.,  3.    Annirenary. 

Society  of  ArU,  8.  Dr.  R.  Angua  Smith,  ••  On  DlainftcUon.** 

Geological,  8.  Mr.  J.  W.  Salter,  »  On  a  foaaU  Cmataoeaa 
tnm  the  Liaa  Bone."  II.  Prof.  Huxley,  "On  a  foaaU 
Cruatacean  from  the  Carhoniferona  StraU."  III.  ^-^ 
Ramaay,  "  On  the  Geology  of  Strath,  lale  of  Syke.** 

Archaological  Aaaociation,  8|. 

Tmms.  Boyal  Inat.,  3,    Prof.  J.  Tyndall,  "  On  Sound,  and 
aaaooiated  phenomena.** 

Antiqaariea,  1.    AnnlTenaiy. 

Royal  Sodety  Cluh,  6. 

London  Inat.,  7.    Mr.  T.  W.  Burr, "  On  the  Htotoiy  and  In- 
atrumenU  of  the  Royal  ObaerratoiT  at  Greenwich ;  and  of  ■ 
other  celebmted  Cbaenratoriea  and  Inatrumenta,  with  the 
principal  diacoTcrieamade  hy  their  meana.** 

Numiamatic,  7. 

PhUological,  8. 

BoyaltSl. 

Fsi.  Royal  Inat.,  8|.  Prof.  A.  E.  Ramaay,  •*  On  the  ETldeness  of 
Peeuliaritioa  of  Climate  during  the  Permian  epoch." 

Sat.  London  Inat.,  3.  Prof.  RobeH  BenUcy,  "  On  Syatenatle 
Botany,  with  eapedal  reference  to  the  nntural  ayitcna  of 
anranganent.** 

Royal  Inat.,  3.  Prof.  E.  Frankland,  "  On  the  ReUUona  of 
Chemiatiy  to  Graphic  and  Plaatic  Art.** 

Royal  Botanic,  S|. 

MedicaLS. 


TtoL 
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PATENT  LlA.W  amendment  ACT. 

IPTUOATIONS  FOS  PATENTS  ASD  PB0TKCTI09  ALLOWED. 

[From  Gazette,  April lOthflSbl.} 
Dated  9/A  March.  1M7. 
6T6.  Jamef  Denbj  Lee,  Shipley,  Bradibrd,  and  James  Crabtree, 
Wiodhill,  Calrerlej,  Yorkshire— ImproTementa  In  power 
looms. 
678.  William  Tjlherleigh,  Birmingham— ImprortimenU  in  the  mar 
nn&cture  of  bullets  and  shot. 

663.  Edward  Cook  and  James  Stokes,  Blnningham — Improrements 

in  oertaln  parts  of  metallio  bedsteads. 
684.  fVederick  Simpson,  Rcdhill,  Reigate — An  improred  mode  of 

Ibrming  a  screw  In  the  necks  of  bottles,  Jars,  and  other  sii^Jar 

Tessels. 
686.  Carl  Heinrich  Jollus  Wilhem  Maximilian  Liebmann,  Fartown, 

Hnddersfield — Improvements  in  the  purification  of  water, 

and  the  preparation  of  nuterials  requisite  for  the  process. 

(A  oommnnicatlon.) 
688.  William  Edward    Newton,  66,  Chanoeiy-lane— Certain   im- 

prorements  in  steering  apparatus  for  ships  and  other  Toisels. 

(A  communication.) 
690.  James  Garth  Marshall,  Leeds — Improvements  in  machlnerj 

for  preparing  flax,  hemp,  China  grass,  and  other  fibrous  sub- 

stanoes. 
682.  William  Henry  Barlow,  Derby,  and  James  Samuel,  Graat 

George-street,  Westminster — Improremeats    In  cast  iron 

sleepers  for  ndlwaja. 

664.  IMleriek  Alexander  Fitton,  Ardwick,  Manchcater — Improre- 

ments   in  certain  machines  for  preparing,  spinning,  and 
doubling  cotton  and  other  fibrous  substances. 
Dated  lOth  March,  1857. 

688.  WilUam  Charles  Daj,  Strand— Improronents  in  portmanteans. 

700.  James  Hamilton,  Rochdale— Improvements  in  coating  iron  and 
other  metals  with  metallic  substances. 
Dated  Uth  March,  1867. 

T02.  Robert  Lewis  Jones,  Chester— Improvements  In  r^nlating 
clocks  bj  eleotridtj. 

904.  William  Makin,  HoUingworth,  Cheshire— Improvements  in 
furnaces  and  apparatus  for  generating  steam. 

f06,  Simeon  Denham,  Straflbrd-square,  Wakefield— A  self-acting 
machine  for  the  delivery  of  postage  and  receipt  stamps. 

708.  John  Robert  Reid  Humf^s,  Salford— Improvements  in  appa- 
ratus for  burning  gas. 

710,  James  Davis  Cooper,  36,  Great  James-street,  Bedford-row— 
Improvements  in  producing  engraved  surlkces  from  surfooe 
printing. 

Daied  I2ih  March,  1867. 

712.  Albert  Viscount  de  Waresquiel,  and  Jullen  D'Helle,  Paris— 
Improvements  in  railway  carrLsges. 

714.  John  Aveiy,  32,  Essex-street,  Strand— An  improved  method 
of  preserving  batter.    ( A  oommnnicatlon.) 

nfii  John  Shaw  and  William  Manwaming,  Britannia  Works,  Ban- 
bury—Improvements  in  machinery  or  apparatus  fbr  cutting 
or  radudng  turnips  or  other  vegetable  substances. 

718.  '^iiuam  Edward  Newton,  66,  Chanoery-lane— Improvements 
in  the  process  of,  and  apparatus  for,  tanning.  (A  communi- 
cation.) 

Dated  I3th  March,  1857. 

720.  Emmanuel  Berger  and  Jules  Edouard  Matile,  Paris— Improve- 
ments in  ma^inery  for  beating  and  brushing  carpets. 

722.  William  Ramsey  Nevins  and  Joseph  John  Yates,  Kew  York- 
improvements  in  preparing  and  baking  bread  and  biscuits, 
and  in  machineij  employ«l  therein. 

724.  William  Hesketh,  Accrington,  Lancashire— Improvements  in 
looms. 

Bated  lith  March,  1867. 

726.  Charles  Cowper,  20,  Southampton- buildings — Improvements  in 
the  manufoctnre  of  artifldal  leather,  or  a  substitute  fbr 
leather.    (A  communication.) 

728.  Robert  Maodonald,  Glasgow — Improvements  in  sewing  or  em- 
broideiidg  textile  fobrics.    ( Partly  a  communication. ) 

730.  Joseph  Pimlott  Gates,  Edrington,  Warwickshire— Improve 
ments  in  machinery  for  the  manufkcture  of  bricks,  tiles 
pipes,  and  other  articles  made  of  plastic  materials. 

732.  Henx7  Bradley^  and  Hclmit  Wray,  HuU— Improvements  In 
beaters  used  in  thrashing  machines. 

Dated  le/A  March,  1867. 

734.  Oeotge  Marshall,  Morpeth,  Northumberland— An  improved 
saw-setting  apparatus. 

736.  James  Thompson,  Black- Ruthven,  Perth —Improvements  in 
mowing  and  mping  machines.    ( A  communication. ) 

736.  Heni7  Mwtin«  Hanwell— ImprovemenU  in  apparatus  for  the 
supply  of  water  to  steam  boilers. 

740.  Jules  Mo  2 19,  Roe  de  TEchlquler^Improvements  in  warming 
and  venft»  Uating. 


742.  Richard  Archibald  Brooman,  166,  Fleet-street — Improve 
in  appanttos  for  splitting  leather.  Is  order  to 
tubes,  sheaths,  and  other  articles.    (A  coamvaicailoB.) 

Dated  MthMmrth,U 
843. 

845. 

847. 

849. 

861. 

853. 

856. 

869. 

861. 
863. 

867. 
869. 

871. 

873. 

876. 

877. 

8^9. 

in  wanning  and  ventilating  apartments.  (A  commnniimtiflin  ) 
881 .  Arthur  Granger,  High  Holbom— An  impcoved  manuihctare  of 

safety  envelope. 

nfVXMTIOKB  WITH  COXPLSTK  BPCanCATtOlTS  FILID. 

898.  Richard  Egan  Lee,  3,  GUtspux^street— A  portable  printinc  ap- 
paimtus,  adapted  alike  for  moveable  type,  Uthognpl^,  am 
copper-plate.— 1st  April,  1867. 

962.  Gilbert  BuxringtQn,Chudleigh,  Devon— Making  thestopftaBaal 
for  the  prevention  of  waste  of  liquids  wliilst  bottliitf  or  tisns- 
ftrring  them  from  one  vessel  to  another.— 6th  April,  1667. 


Daied  Mth  March,  1667. 
Uriah  L«ne,  46,  Regency-sqaare,  Brii^tiw    An 

in  the  transmittion  of  motive  power. 
William  Thomas  Clarke,  11,  Cottage-plaoe,  Cl^-road— A 

portable  metallic  spring  mattivss. 
Domlnico  Tomasini,  Great  Conm.«treot— ImprOTHBcatsinthe 

construction  of  easy  chairs  and  duunber  ^^wrr****^^ 
Augustus  Frederick  Butler,  Ceylon — Improvements  in  na- 

chinery  for  pulping  colfoe. 
Jason  J.  Palmer,  Mew  York— >ImprofCBeBta  in  the  eOBaCnw- 

tion  of  steam  boilers. 
George  White,  Port  Glasgow,  Renfrew — Improvements  ia 

weaving. 

Date^Vtth  March,  1867. 
Emil  Von  Lowenstein,  3,  Mew-street,  BUhopgntw-irtnei— !■• 

provements  in  the  constmction  of  ovens  tut  ibm  mannfiffe 

of  coke. 
George  Sogden  and  Jonas  Brin*«  Bradford— Improv6d  na- 

chinerv  for  weaving  checks  or  figured  Ikbrics. 
Charles  Alartln,  87,  CasUe-street,  Kfeding —  In^ptovcnanti  ia 

working  aignal  apparatus  on  railways. 
William  Rosi,  Glasgow— Improvements  in  apparatoa  for  regu- 
lating the  passage  of  fluids. 

Dated  28th  March,  1867. 
Edward  Blaekett  Beaumont,  Woodhall,  Bama^y^Imf>oi«. 

ments  in  lamps  and  apparatus  used  in  coal  mines. 
Hippolyte  Benigne  Girard,  Paris — Improvements  in  insnTatiig 

telegraphic  wires  or  conductors,  and  in  apparatue  for  stretch* 

ing  such  wires. 
John  Jamea  Russell,  Wednesbury,  StaAndshlre — Iiqprov^ 

ments  in  the  manuncture  of  metsl  tubes. 
Dated  aoth  Mat  ch,  1 857. 
Arthur  Meild  and  Nathaniel  Buckley  Sutdiflte,  AjhtoB-vader- 

Lyne — Improvements  in  treating  or  cleansing  oertaift  d^ 

Bcriptions  of  cotton  waste. 
David  Jack,  Glasgow— Improvements  In  washing  or  dcaaslqg 

textile  fobrics  and  materials. 
William  Childs,  jun.,  Brighton— Improvementi  in  the  oon- 

struction  of  expansible  boxes,  cases,  and  receptacles. 
John  Henry  Johnson,  47,  Lincoln's  inn-field— Improveneats 


WEEKLY  LIST  OF  PATENTS  SEALED. 


Aara  14IA. 

2400.  Richard  Sumner. 

2401.  John  Knowlcs,  Jon. 

2406.  George  GuilLaume. 

2407.  Joseph  Henry  George  Wells. 

2408.  Edward  Hallen. 

2409.  James  Burrows. 

2410.  Bonnet  Johns  Heywood. 
2416.  Alfred  Tooth. 

2418.  Charles  Napoleon  WilooK. 
2458.  Josiah  George  Jennings. 
2460.  Anthony  Lorimier. 
2466.  John  Cowdery  Martin. 
2608.  William  Benson. 
2519.  Thomas  Allan. 
2627.  William  Septimus  Losh. 
2682.  Jean  Louis  Marie. 


2633. 
2641. 
2646. 
256ft. 
2687. 

2844. 
2916. 
3002. 
3020. 

271. 

328. 

416. 

420. 

421. 

435. 


Adolplie  Anbrll. 
Thomas  Smith  HennU. 
Frederic  Whitaker. 
James  Coul  Sinclair. 
William   Or^  and 
Tate. 

John  Carter  Ramaden, 
Thomas  Peake. 
Charles  Fi^. 
Theodore  Dethier. 
JantesThom. 
John  Heniy  Johnson. 
William  Edward  Mewton. 
Thomas  WIngate. 
Charles  Wye  WilUaaa. 
James  Cocker. 


PATKKTS  on  which  THK  8TA]fP  DUTT  OF  £60  HAS  BKHS  FAID. 

Aprii9th. 
843.  Zaobariah  Bound. 
846.  Edward  Lavender. 


April  9th, 
814.  John  Rankin. 
817.  John  Robert  Johnson. 

Apra  tth, 
861.  Samuel  Colt. 

Apra  8IA. 
923.  Alm6  Balvier. 


850.  Thomas    Bchofield    Whit- 

worth. 
869.  William  CollmnB. 


WEEKLY  LIST  OF  DESIGNS  FOR  ARTICLES  OF  UTILITY  REGISTERED. 


Ko.  In  the 
.Register. 


8966 

8067 
3968 
JWvv 


Date  of 
Registration. 


April    3. 


It 

n 
t« 


3. 
4. 
7. 


f  H  ollow  Flame  Deflector,  or  Inverted  \ 

\     Bridge  for  Furnaces. / 

A  Mounting  Ifar  Bayonet  Scabbards 

Self-adjusting  Spring  Watch  Protector.. 
The  Persian  Coal-box. 


Proprietors*  Name. 


{ ''^mo^**™*"  ."*  ^T\ }  1*»  Oxforf-teixmce,  Islingtoa. 
John  luoude  Tabbemer!!!!l'!'.*."!...|4,  TraAJgar-square. 

Charlei  Gammon l2,  Bury-plaoe,  Bloanaabiuy-equare. 

Frederick  Baker |l66.  High -street,  MaiyletaB^. 
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lottrnal  of  i\t  Sotibtg  of  Jrts. 

FRIDAY,  APRIL  24,  1857. 


NOTICE  TO  MEMBERS  AND 
INSTITUTIONS. 

The  prizes  awarded  by  the  Society's  Ex- 
aminers to  the  successful  Candidates  at  the  Jnne 
Examination  in  London  will  be  distributed  on 
the  morning  of  Tuesday,  the  23rd  of  June,  at 
the  Society's  House  in  the  Adelphi. 

The  Society's  Annual  Dinner  will  take  place 
at  the  Crystal  Palace  in  the  afternoon  of  the 
same  day. 

The  Sixth  Annual  Conference  of  the  Repre- 
sentatives  from  Institutions  in  Union  with  the 
Society,  is  appointed  to  be  held  at  the  Society's 
House  on  Wednesday  the  24th  of  June. 

The  Annual  General  Meeting  for  receiving 
the  report  of  the  Council  and  the  Treasurer's 
statement  of  receipts,  payments,  and  expenditure 
during  the  past  year,  and  also  for  the  Election  of 
Officers,  will,  in  accordance  with  the  Bye-Laws, 
take  place  at  4  o'clock  on  the  same  day. 


CONVERSAZIONE. 

The  Society's  Second  Conversazione  will  take 
place  on  Wednesday  evening,  the  6th  of  May. 
On  this  evening  the  Pictures  and  Sketches  of  the 
late  Thomas  Seddon,  Esq.,  will  be  exhibited,  and 
an  address  will  be  delivered  by  John  Ruskin, 
£sq.  Gentlemen  only  are  invited  to  this  Con- 
versazione. Cards  have  been  issued  to  the  mem- 
bers. Any  member  not  having  received  his  card 
is  requested  to  communicate  with  the  Secretary. 


ART  TREASURES  EXHIBITION. 

The  Council  of  the  Society  of  Arts  have  ap- 
pointed a  Committee  to  make  arrangements  for 
organizing  a  visit  of  the  members  to  the  Art 
Treasures  Exhibition  at  Manchester. 


EXHIBITION  OF  INVENTIONS. 

The  Society's  Ninth  Annual  Exhibition  of 
Inventions  was  opened  on  Monday,  the  23rd 
nit.  The  Exhibition  will  be  open  every  day  till 
the  23rd  of  May,  from  10  a.m.  to  4  p.m.,  and  is 
free  to  the  members  and  their  friends.  Members, 
by  tickets  or  by  written  order  bearing  their  sig- 
natnre,  may  admit  any  number  of  friends. 


NINETEENTH  ORDINARY  MEETING. 
Wednesday,  April  22,  1857. 

The  Nineteenth  Ordinary  Meeting  of  the  One 
Hundred  and  Third  Session  was  held  on  Wed- 


nesday, the  22nd  inst..  Dr.  Lyon  Playfair,  C.B., 
F.R.S.,  in  the  chair. 

The  following  Candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Anderson,  Alfred  George 
Ertna,  Thomas  William 
Hawkes,  William 


Odling,  Dr.  William 
Paget,  Charles,  M.P. 
PhUbrick,  F.  A. 


The  paper  read  was 

ON  DISINFECTANTS. 
By  R.  Angus  Smith,  Ph.  D.,  Manchesteb. 

The  word  infection  has  from  early  times  been  used  in  a 
bad  sense,  although  it  means  only  the  power  by  which  one 
body  acts  in  its  own  peculiar  method  on  another,  or  the 
action  itself.  1q  the  history  of  words  we  have  tha 
thoughts  of  the  men  who  formed  them.  This  word 
shows  the  ancient  method  of  viewing  the  subject  to  have 
been  little  different  to  our  own.  The  word  disinfection 
took  its  origin  I  imagine  hi  France  during  the  last  cen- 
tury, at  least  I  don't  remember  it  sooner ;  it  is  applied 
to  the  removal  of  all  disagreeable  gases  and  odours,  as 
well  as  to  the  decomposition  which  produces  them ;  it 
therefore  includes  deodorising.  The  use  of  the  word  in 
this  manner  is  quite  in  accordance  with  the  opinion 
held  from  the  earliest  ages,  that  the  iufection  of  fever 
or  plague  was  either  the  same  as,  or  distinctly  allied, 
to  these  gases.  In  ancient  times  the  preveotion  of  cor- 
ruption was  more  studied  than  actual  disinfection ; 
bodies  preventing  corruption  are  properly  antiseptics,  and 
this  is  the  name  under  which,  during  the  last  oentuiy, 
and  great  part  of  this,  disinfectants  have  been  chiefly 
classed  in  England. 

As  I  propose  to  view  the  subject  historically  and 
practically,  as  well  as  to  some  extent,  although  the  sub- 
ject is  very  dark,  theoretically,  I  shall  be  obliged  to  pick 
out  those  points  only  which  seem  to  me  most  interesting 
or  most  novel. 

One  of  those  points  which  sanitary  reformers  have 
much  attended  to  of  late,  viz.,  abundance  of  room  with  a 
clear  open  current  of  air  around  our  houses,  was  provided 
for  at  an  early  period  in  the  Eastern  Empire,  (Codex 
Just.,  Lib.  viii..  Tit.  10,)  where  no  one  was  allowed  to 
stop  the  view  from  windows  looking  towards  the  sea,  so 
that  except  in  kitchens  and  outhouses,  the  early  inhabi- 
tants of  Constantinople  had  ventilation  secured.  Many 
attempts  were  also  made  in  Athens  and  Borne  to  have 
wider  streets,  although  private  interests  continually  inter- 
fered in  both  cities  to  prevent  public  benefit.  In  Rome 
the  authorities  were  not  able  to  make  the  smallest  width 
of  a  street  more  than  five  feet,  whilst  in  Constantinople 
it  was  ordered  by  Zeno  to  be  twelve. 

The  use  of  drainage  as  a  disinfectant,  is  from  time 
immemorial,  or  the  days  of  Hercules  who  saved  the 
Elians  from  pestilence  by  draining  their  marshes. 
Many  instances  of  this  occur  in  early  times ;  it  is  even 
probable  that  it  was  known  before  the  time  at  which  it 
has  been  supposed  Hercules  existed.  Hippocrates 
studied  these  matters,  and  takes  such  a  wide  view  of  them 
that  there  is  no  doubt  of  his  having  received  much  of  his 
cultivation  from  a  fund  of  knowledge  which  one  man 
could  not  accumulate.  He  is  perfectly  aware  of  the  in- 
fectious nature  of  certain  districts  and  of  certain  winds, 
and  his  views  on  the  situation  of  towns,  with  regard  to 
heat  and  cold,  moisture,  dryness,  and  exposure  to  winds, 
show  a  width  of  observation  which  for  a  long  time  the 
world  lias  contracted  into  much  smaller  limits. 

The  disinfection  of  the  streets  and  sewers  was  the  duty 
of  a  high  officer  at  Borne.  *  *  The  prrotor  took  eare  that  aU 
sewers  should  be  deanscd  and  repaired  for  the  health  of 
the  citizens,  ^because  uncleansed  or  unrepaired  sewers 
threaten  a  pestilential  atmosphere  and  are  dangerous," 
(Digesta  Just.,  Lib.  43,  Tit.  23) ;  it  was  forbidden  also  to 
throw  refuse  on  the  roads,  (Tit.  9).     This  cleanliness 
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■eems  to  have  come  from  the  Elast,  where  now  only  the 
eeremonial  part  remains,  and  the  streets  of  Jerusalem  were 
nid  to  be  swept  every  day,  although  a  place  not  considered 
greatly  advanced  in  the  arts.  There  can  be  no  question 
that  in  these  respects  the  world  had  at  one  time  receded 
very  much,  and  modems,  whilst  gaining  ground  for 
themselves,  have  been  compelled  also  to  struggle  for  much 
that  ignorance  and  idleness  had  lost.  In  the  12th  cen- 
tury Paris  had  neither  a  pavement  nor  street  sweepers, 
nor  had  it  even  a  place  into  which  to  carry  the  refuse. 
"We  read  in  theFrench  Dictionary  of  Hygiene,  by  Tardieu, 
that  the  filth  of  the  streets  stirred  up  by  the  horses'  feet  so 
disgusted  Philip  Augustus,  that  he  ordered  pavements 
to  be  made ;  nor  was  London  any  better.  We  have  only 
to  imagine  the  condition  of  certain  small  towns  of  modem 
times,  to  have  an  idea  of  ^e  state  of  great  capitals  left 
in  a  neglected  condition.  Even  up  to  last  century,  we  read 
of  dangerous  riots  in  Paris,  caused  by  the  proximity  of 
great  masses  of  filth,  which  an  indignant  public  refused 
any  longer  to  endure. 

Many  arts  have  undoubtedly  been  lost,  because  in 
early  times  care  was  not  taken  to  make  them  so  well 
known  and  so  necessary  to  comfort,  that  the  destmction 
of  a  capital  city  or  even  of  an  empire,  would  be  unable 
to  root  them  out  of  the  minds  of  tne  remaining  popula- 
tion. 

The  use  of  antiseptics,  as  applied  to  the  dead,  has  been 
known  longer  than  any  authentic  history  which  books 
have  handed  down,  and  some  of  the  processes  described 
to  us  by  persons  who  saw  them  carried  on  in  a  manner 
transmitted  to  them  from  much  earlier  dates,  show  us 
that  in  the  chemical  arts  there  has  been  a  loss  of  informa- 
tion, which  has  only  been  reproduced  after  much  search 
.  and  difficulty.  I  shall  not  describe  the  process  of  embalm- 
ing, it  has  become  familiar  to  all ;  but  one  or  two  points 
are  interesting.  They  used  resins,  pitch  or  tar,  and 
aromatics.  They  washed  the  body  with  natron  and 
oedar  oil.  This  natron  or  nitre  was,  in  all  probability, 
as  Hoefer  supposes,  caustic  soda.  It  dissolved  portions 
of  the  body,  and  it  may  be  said  to  be  well  known  that 
caustic  soda  was  manufactured  in  Egypt.  Pliny  sa3rs  (Book 
81  c.  10)  that  the  nitre  was  dried  tul  it  was  light  and 
qK>ngy,  and  the  water  of  crystallization  being  driven  off 
by  me  sun,  the  fine  powder  produced  in  this  way  from 
carbonate  of  soda  crystals  was  obtained. 

When  caustic  soda  was  made,  they  seem  to  have 
sold  the  lime  and  soda  together,  as  it  is  said  that 
the  "pure  was  very  easily  dissolved,  and  the  im- 
pure very  pungent,"  meaning,  I  suppose,  that  the 
impure  was  not  dissolved  on  account  of  the  lime. 
With  the  soda,  oil  of  cedar  was  used.  This  has  been 
called,  with  good  reason,  turpentine,  which  has  strong 
disinfecting  properties,  but  the  word  has  evidently  been 
need  in  many  senses,  as  there  are  many  liquid  products  to 
be  obtained  from  cedar.  It  is  used  of  the  first  liquid  from 
the  distillation  of  wood ;  and  Berzelius,  for  that  reason, 
says  that  the  Egyptians  used  the  pyroligneous  acid  which, 
containing  some  kreasote,  was  a  great  antiseptic.  But 
mixing  this  with  caustic  soda  would  be  of  little  value, 
nor  is  it  probable  that  thev  would  add  a  volatile  liquid 
like  turp«ntine  along  with  soda.  It  is  expressly  said 
that  the  pitch  wasreboiled,  or  in  other  words,  the  tar  was 
boiled  and  distilled  into  fleeces  from  which  the  product 
was  pressed.  In  doing  this,  the  light  oils  or  naphtha 
would  be  evaporated  and  the  heavy  oil  of  tar  containing 
the  carbolic,  phenic,  or  phenylic  acid  would  remain.  It 
was  also  called /yteenvm,  as  if  made  of  pitch,  or /ttf«fit<m 
and  puadaeum^  or  pitch  oil,  a  more  appropriate  name 
than  that  of  Bunge's,  who  called  it  carbolic  acid,  or  coal 
oil ;  and  still  more  appropriate  philologically  than  the 
most  recent,  which,  b^  following  up  a  theory,  has  con- 
verted it  to  phenic  acid.  The  distillation  was  made  in 
copper  Teasels,  and  must  have  been  carried  very  far,  as 
they  obtained  a  "  reddish  pitch,  very  dummy  and  much 
flutter  than  other  pitch."  This  was  the  anthracene, 
chrysene,  and  pyrene  of  modern  chemists.    The  remain- 


ing hard  pitch  was  called  paHmpiua,  or  second  pitch, 
which  we  call  pitch  in  contra-distinction  to  tar.  B^ 
the  second  pitch  was  sometimes  meant  the  residmm 
in  the  copper  still,  and  sometimes  the  product  of 
distillation.  A  good  deal  of  confusion  therefore  results. 
The  pitch  oil  was  resiny,  fat,  and  of  a  yellow  colour, 
according  to  some  descriptions.  They  do  not  seem  to 
have  separated  the  last  products  well.  This  kreaaoto 
they  used  for  toothache — ^a  mode  of  disinfecting  liriDg 
bodies — as  well  as  for  skin  diseases  of  cattle,  for  which 
it  has  been  found  valuable. 

Of  course  this  information  is  not  got  in  so  many  wordi 
from  Pliny,  but  it  is  remarkably  clear,  and  if  the  clasedei 
were  read  with  the  eye  of  a  chemist,  no  doubt  manj 
more  of  the  arts  would  be  found.  As  Pliny  got  his  in- 
formation second-hand,  he  did  not  write  so  clearly  u  to 
be  understood  by  a  person  not  previously  acquainted 
with  the  details.  It  would  occupy  all  the  time  of  thii 
meeting  to  examine  every  passage  and  show  the  reafions 
for  these  conclusions. 

Another  mode  of  using  kreasote  may  be  seen  in  the 
circumstance  that  hams  were  hung  up  on  the  roof  and 
apparently  smoked. 

One  of  the  earliest  and  most  valued  disinfectants  vu 
sulphur,  used  at  least  in  Greece  and  Italy.  Wha 
Ulysses  killed  the  suitors,  after  putting  matters  in  order 
he  called  for  sulphur  to  "  sulphtirise '*  the  palace,  by 
burning  the  sulphur  and  qo  causing  acid  fumigatiopa 
It  was  so  valued  as  to  become  a  sacred  method  of  jnmfi- 
cation ;  and  its  name  in  Greek,  which  signifies  divine, 
was  probably  connected  with  itssacred  character,  although 
it  is  quite  probable  that  its  connection  witli  volcanic  du* 
tricts  may  have  sugf^ested  its  solemn  designation.  It 
was  burnt  in  lustrations  as  a  religions  ceremony;  the 
shepherds  yearly  purified  their  flocks  and  herds  with  it, 
and  averted  the  plague  from  them,  and  it  lost  none  of 
its  virtues  in  their  eyes  when  they  saw  the  effect  which 
it  had  in  purifying  and  bleaching  their  wool.  In  all 
nations  the  burning  of  incense  may  have  had  originally 
a  connection  with  physicUpurity  or  disinfection,  but u 
far  as  I  Imow  this  act  of  TTTjrsses  is  the  earliest  instance 
of  direct  fumigation  for  sanitary  purposes.  It  was  pro- 
bably, also,  partly  religious.  It  seems  to  have  been  a 
common  practice  then.  The  Italians  have  been  obliged 
to  re-discover  the  use  of  sulphur  for  their  vines,  and 
they  find  its  value,  althongh  it  takes  away  the  fiiM 
flavour  of  their  wines  for  a  season,  probably  because  it 
is  carried  to  excess. 

Honey  was  used  as  a  preservative  by  the  ancients,  u 
sugar  now ;  it  is  even  said  to  have  been  uaed  as  an  anti- 
septic in  preserving  the  dead,  and  for  specimens  ai 
alcohol  with  us,  as  we  read  ot  a  centaur  which  was  bora 
in  Thessaly,  but,  dying  the  same  day,  was  sent  preserved 
in  honey  to  a  museum,  as  we  should  call  it,  in  Egypt. 

They  used  bitters  to  preserve  new  wines,  somewhat  ai 
we  do  hops. 

Fire  was  used  in  various  ways  as  a  purifier.  I| 
was  used  directly  in  times  of  plague  for  purif^ng  and 
renewing  the  air  of  towns,  accompanied  with  per- 
fumes and  flowers,  as  well  as  vinegar  and  varioos  aro- 
matic substances,  amtmgst  which  may  be  put  pepp^ 
mustard,  and  so  on.  The  use  of  perfbmes  was  earned 
\o  an  extent  not  dreamed  of  here,  evidently  a  suhstito** 
in  man  V  cases  for  refined  cleanliness,  but  not  entirely,  u 
originally  so,  because  it  is  constantlv  associated  wt^ 
the  most  refined  habits,  and  generally  with  the  pon- 
fication  of  the  bath. 

Water,  as  a  principal  agent  in  dinnfection,  was  high^ 


provincial  towns  or  tne  icoman  empire.    -     ., 

great  purifying  agent,  has  everywhere  had  a  prominen* 
place,  in  some  respects  the  mostprominent,  as  it  deservei 
to  have,  so  that  purification  by  fire  may  Bignif)r  ^>^^^\^ 
did  of  old,  both  in  a  physical  and  moral  sense,  thentaon 
state  of  disinfection.    The  fine  observers  on  the  Medtttf- 
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ranean  had  oonnectod  the  departure  of  disease  with  the 
warming  and  drying  infiaences  of  the  sun,  although  it 
was  also  observed  that  the  warmth  and  moisture  of  a 
flouth  wind  **  tended  to  corruption,"  which  was  re- 
versed by  the  invigorating  north  wind.  In  these  opinions 
we  have  their  knowledge  of  the  disinfecting  agency  of 
heat  and  cold.  They  Icnew,  too,  from  experience,  that 
disease  might  be  prevented  by  blocking  up  the  windows 
towards  an  infected  district,  and  opening  others  with  a 
better  view.  Their  use  of  drying  in  the  enbalming  pro- 
cess is  another  indication  of  their  knowledge  of  the 
agency  of  water  and  of  heat. 

That  great  disinfecting  agent,  the  soil,  was  not  for- 
gotten, and,  indeed,  all  nations  have  used  it,  more  or  less, 
for  their  dead.  To  bury  is  generally  the  most  ready 
mode  of  disposing  of  dead  bodies.  When  thepower  of  the 
soil  is  complete,  we  look  in  amazement  at  the  amount  of 
dead  which  our  burying  ^unds  absorb  before  they 
themselves  become  pestilential. 

Whilst  the  ancients  used  various  methods  of  prevent- 
ing unwholesome  decomposition  in  dead  matter,  they 
did  not  neglect  the  important  object  of  putting  a  stop  to 
the  analogous  decomposition  in  living  matter,  often  the 
occasion  of  much  pain.  They  had  as  many  plans  of 
curing  toothache  as  we  have,  real  and  fancied ;  but  Pliny 
mentions  a  method  of  removing  a  tooth  without  pain,  by 
first  making  it  anaesthetic  with  white  hellebore.  To  this 
pitch  we  have  only  lately  attained.  Although  we  may 
not  be  able  to  use  their  processes,  we  must  not  deny 
them.  The  description  is  not  very  exact,  but  the  mere 
idea  proves  advance.  A  note  which  1  sent  to  the 
AtheniBum  some  years  ago  shows  this  more  distinctly. 
Phillip  Beroaldo,  in  his  annotations  on  Galen,  says, 
**  the  kind  of  fishes  called  by  Galen  and  other  writers 
narki,  the  translator  has  very  absurdly  termed  Mtupor, 
because  in  Greek  nark^  does  at  otner  times  mean 
stupor,  whence  the  term  in  medicine,  narcotics,  which  we 
use  in  cutting  off  limbs,  producing  a  stupor  so  that  th4 
amputation  it  made  without  pain"  He  speaks  in  the 
fifteenth  century,  as  if.  the  subject  were  well  known, 
whilst  to  us  it  is  a  great  novelty,  which  we  imagide  to 
have  been  waiting  till  such  time  as  chemistry  should 
discover  the  proper  materials. 

I  have  brought  forward  anassthetics  because  they 
are  included  in  the  classification  I  intend  to  make.  In 
taking  leave  of  the  ancients  with  these  few  allusions  to 
their  skill,  I  am  reminded,  again  that  these  arts  had  been 
lost,  and  that  this  is  a  Society  whose  duty  it  is  so  to 
spread  knowledge  by  the  wisest  means  as  to  put  it  as 
much  as  possible  out  of  the  power  of  any  political  change, 
to  annihilate  those  numerous  and  important  arts  whose 
names  are  scarcely  heard  of  in  history,  but  which  are 
absolutely  necessary  for  the  existence  of  a  great  civiliza- 
tion. I  hope  it  will  meet  with  success.  The  arts  ad- 
vance slowly,  and  they  die  i^eadily.  In  man^  respects 
they  advance  more  slowly  than  sciences.  Their  progress 
does  not  depend  on  individuals  merely.  If  not  supported 
by  a  considerable  community  they  cease;  sometimes 
they  require  the  support  of  a  whole  nation.  If,  at  any 
time,  any  art  should  cease  to  be  cultivated,  it  is  import- 
ant that,  at  least,  a  knowledge  of  it  should  not  perish.  In 
our  manufacturing  districts  inventions  are  being  made 
weekly,  almost  daily,  that  have  been  made  by  others  in 
past  clays,  but  of  which  a  record  either  has  not  bepn 
Kept,  or  has  been  very  difficult  of  access.  For  this  reason 
I  have  always  held  it  as  the  first  duty  of  Manchester  to 
obtain  for  herself  a  permanent  museum  of  those  arts 
which  have  made  her  great,  and  on  which  her  prosperity 
depends-^a  museum  which  shall  include  all  those  inven- 
tions which  her  ingenious  sons  have  made  so  profusely. 
We  go  to  Paris,  and  find  machines,  invented  here,  but  pre- 
served there  with  the  greatest  care,  as  monuments  of  the 
ingenuity  of  the  race,  whilst  with  us,  too  frequently, 
everything  is  lumber  in  the  arts  but  the  newest  pattern. 
I  consider  that  such  an  institution  lies  within  the  strict 
duties  of  Manchester  and  all  the  manofactaring  districts, 


at  the  same  time  that  it  ought  also  to  have  schools 
where  the  people  mav  learn  thpse  sciences,  which  they 
neglect,  but  on  which  they  entirely  depend.  Agricul- 
turists have  their  own  colleges  and  professors  for  them- 
selves, at  the  Universities.  There  are  no  such  institu- 
tions to  cultivate  manufactures.  These  institutions  it 
is,  I  believe,  our  duty  to  establi^ ;  but  a  gallery  of  fine 
arts  has  carried  the  day — a  much  more  allm*ing  object, 
and  such  as  I  shall  enjoy  more  than  that  proposed  by  me 
— but,  at  the  same  time,  it  must  be  remembered  that 
the  intellectual  arts  must  flourish  amongst  us  ere  the 
aesthetic  arts  can  be  enjoyed. 

Bodies  undergoing  decomposition  are  under  the  agency 
of  forces  not  well  understood.  The  living  body  is  under- 
going continual  decomposition  and  recompodtion,  but 
an  instance  of  decomposition  which  seems  spontaneous 
in  many  cases,  is  best  seen  in  fermentation.  Here  sugar 
.breaks  up  into  two  bodies ;  and  having  begun  goes  on 
rapidly.  It  seems  only  to  require  a.uight  impulse  to 
b^^n,  and  it  starts  off"  with  great  rapidity.  We  do  not 
know  the  nature  of  this  impulse,  but  the  sugar  is  in  a 
decomposing,  breaking-up  state,  and  it  would  be  well  if 
we  had  a  scientific  and  imiversal  name  for  this,  instead 
of  each  nation  having  its  own.  Berzelius  proposed  eata- 
lysitt  but  added  explanations  which  made  it  a  new  force. 
There  are  many  instances  of  decomposition  analogous, 
and  a  different  force  may  exist  in  each.  It  was,  there- 
fore, in  the  opinion  of  chemists  a  mistaken  view  of  the 
subject.  Still,  the  facts  are  true,  and  the  name  given  by 
Berzelius  is  very  descriptive.  It  describes  a  body  in 
the  state  of  breaking  up,  where  chemical  election  does 
not  appear  to  act.  The  word  applies  to  living  bodies, 
or  to  dead  bodies  as  in  putrefaction,  or  to  vegetable 
decomposition  as  in  fermentation.  As  the  impulse  to 
begin  is  apparently  small,  the  introduction  for  example 
of  a  very  little  oxygen,  so  the  rapid  arrest  of  the  pro- 
cess is  remarkable  and  equally  unaccountable.  In  the 
higher  forms  of  this  catalytic  action,  viz.,  in  life,  we  find 
it  arrested  by  minute  doses  of  vapour  inhaled,  or  of 
certain  substances  swallowed,  or  of  other  substances  put 
in  contact  with  the  blood.  We  find  also  different  ani- 
mals affected  differently,  for  example,  by  the  poison  of 
the  Tsetsec  fly  in  South  Africa,  which  kills  horses  and 
oxen,  but  is  only  a  minor  inconvenience  to  man.  We  find 
the  same  substances  that  destroy  l|fe  acting  against  fer- 
mentation to  a  large  extent,  such  as  mineral  acMs,  among 
which  especially  are  nitric  and  sulphurous;  also  organic 
acids  when  very  strong,  metallic  salts,  strongalsohol,  krea- 
sote,  empvreumatio  substances,  and  ethereal  oils  or  many 
compounds  containing  much  carbon  and  hydrogen ;  but 
vegetable  alkaloids,  which  act  so  powerfully  on  animals, 
have  only  a  small  influence  comparatively  on  fermen-' 
tation. 

Now  coming  to  the  next  stage  of  decomposition  or 
catalysis  of  dead  matter,  we  find  that  those  same  sub- 
stances which  act  on  living  matter  are  capable  of  act- 
ing as  antiferments,  antiseptics,  and  disinfectants.  Thev 
are  substances  which  put  a  stop  to  the  catalysing  condi- 
tion. It  would  be  well  for  us  to  have  a  general  word 
for  this  class  of  substances.  I  propose  eolytic,  from  the  word 
KvKvpf,  to  arrest,  restrain,  or  cut  short.  Those  bodies 
which  put  a  stop  to  chemical  decomposition  would  be 
called  eolytici,  and  the  action  eolytie  action  or  edlytit.  But 
it  would  be  unwise  to  speak  of  the  col3rtic  force  as  distinct, 
even  if  we  did  not  know  that  it  is  manifold,  as  in  designat- 
ing anything  not  well  known  we  should  leave  room  for 
dearerviews.  Acolyticforcemanifestsitselftowardsliving 
persons  in  poisons,  anaesthetics,  anodynes,  and  hypnotics. 
In  vegetable  or  dead  animal  matter  as  antiferments, 
antiputrescents,  antiseptics,  and  disinfectants.  The  dis- 
infection of  some  vapours  is,  however  simple  chemical 
decomposition.  We  recognise  in  all  these  forces  an 
analogous  action  on  which  I  shall  make  a  few  remarks, 
tending  towards  a  theory  which  seems  to  me  somewhat 
to  remove  obscurity  from  the  subject. 
Oxygen  seems  to  begin  the  state  of  putrescence;  in 
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soldering  meat  in  airtight  vessels  not  a  trace  of  air  must 
be  left  behind.  On  allowing  oi)e  bubble  of  oxygen  to 
enter  gra.\^  juice  ready  to  ferment,  the  process  begins, 
and  is  continued  without  more  being  added.  Liebig 
said  that  "  no  other  explanation  (of  this  force  of  decom- 
position in  fermentation  and  putrefaction)  can  be  given, 
than  that  a  body,  in  the  act  of  combination  or  decompo- 
sition, enables  another  body,  with  which  it  is  in  contact 
to  ent^r  the  same  state."  He  says  that  the  active  atoms 
of  one  body  influence  those  of  another,  so  that,  when 
once  it  is  begun,  ''  the  statical  equilibrium  "  being  sus- 
pended, the  motion  is  transmitted  through  the  mass; 
the  explanation  is  mechanical,  and  one  of  his  analo- 
gies used  is  the  crystallization  caused  by  sliaking  saline 
solutions.  But  the  mind  requires  to  view  the  subject  more 
nearly.  Suppose  a  particle  of  oxygen  to  touch  the 
matter  ready  to  ferment,  it  removes  a  particle  of  carbon 
or  carbonic  oxide ;  thii  atoms  of  carbon  or  hydrogen,  or 
both,  with  which  it  was  united,  are  set  free — they  must 
follow  their  affinities.  If  the  mass  were  neutral,  having 
no  sign  -f-  or  —  before  it,  oxygen  at  once,  by  its  action, 
changes  one  sign  to  -[-.  The  sign  changed  to  plus,  or 
the  atom  containing  it,  converts  the  one  next  it  to  minus, 
and  so  the  chemical  action  is  continued  through  the 
mass ;  this  is  according  to  known  and  recognised  theo- 
ries, and  without  mysteries  being  involved  under  the 
word  catalysis ;  we  have  a  similar  action  in  setting  up 
bricks  on  end  in  a  row,  and  causing  the  fall  of  tons,  it  we 
please,  by  the  initial  force  of  a  few  ounces.  We  have  a 
similar  instance  of  change  of  sign  when  water  is  decom- 
])OHed,and  hydrogen  comes  off  at  a  distanc6  from  oxygen. 
This  change  of  sign  is  transmitted  through  a  long  line 
of  atoms ;  1  do  not  care  to  call  it  electric,  although  it 
aorrees  with  the  electro-chemical  theory ;  it  is  enough  if 
we  rtKJOgnise  tlie  attraction  and  repulsion  which  are 
needed  and  represented  by  plus  and  minus.  Now,  this 
same  action,  which  is  refeiTed  to  decomposing  bodies, 
may  b.*  referred  to  the  colytic  action  where  decomposi- 
tion is  arrested.  In  this  case  a  substance  with  slight 
affinities  may  unite  with  any  product  of  decomposition, 
removing  either  the  negative  or  positive  element  so  en- 
tirely as  to  render  the  remainder  neutral,  or  in  equili- 
brium. It  is  enough  to  suppose  the  inclination  to  unite, 
although  the  act  may  be  long  delayed.  If  we  call  either 
the  decomix)sition  or  arrest,  by  the  name  of  contact  action 
or  the  action  of  presence,  we  express  a  theory,  viz.,  that 
mere  contact  or  presence  is  enough  ;  now,  this  is  imfair, 
because  we  feel  persuaded  of  its  insufficiency.  If  we  use 
the  words  catalytic  and  colytic,  we  express  a  fact  without 
a  theory. 

The  modem  histoiy  of  disinfectants  began,  conveni- 
ently speaking,  in  the  17th  century.  Boyle  worked  a 
good  deal  on  kindred  subjects,  and  showed  the  influence 
of  air  and  of  heat  and  cold.  In  1732,  Dr.  Petit  made 
experiments  on  antiseptics ;  he  used  small  portions  of 
mutton,  and  found  how  long  each  antiseptic  preserved 
a  piece  untainted :  he  came  to  the  conclusion  that  astrin- 
gents were  the  best,  and  that  their  action  was  similar  to 
drying.  He  illustrated  it  by  saying  that,  as  corrup- 
tion comes  from  the  separation  of  the  particles,  so  pre- 
servation is  attained  by  contracting  them,  or  drawing 
tliem  closer,  as  is  done  by  dry  air  and  astringents. 

In  1760,  Sir  John  Pringle  wrote  his  •*  Experiments  on 
Septic  and  Antiseptic  Substances,  with  Remarks  relating 
to  their  use  in  the  Theory  of  Medicine."  He  recom- 
mends salts  of  various  kinds,  and  astringent  and  gummy 
resinous  parts  of  vegetables  and  fermenting  liquors.  Dr. 
Macbride  followed  him  with  numerous  experiments. 
He  speaks  of  acids  being  the  long-prescribed  agents  as 
antiseptics.  He  found  that  even  diluted  to  a  great  ex- 
tent they  were  powerful ;  that  alkalies  were  antiseptic ; 
that  salts  in  general  have  the  same  quality ;  also  ''gum- 
resins  such  as  myrrh,  asafcetidir,  aloes,  and  terra  japo- 
nica ;"  also  *'  decoctions  of  Virginian  snake-root,  pepper, 
ginger,  saftron,  con trayerva  root,  sage,  valerian  root,  and 
rhubari),  with  mint,  angelica,  senna,  and  oommoQ  worm- 


wood."   Many  of  the  common  vegetables  also  were  in* 
eluded  as  to  some  extent  antiseptic,  such  as  horse  radi<>h, 
mustard,  carrots,  turnips,  garlic,  onions,  celery,  cabWe. 
colewort.    Lime  was  found  to  prevent  but  not  to  rem<'\t 
putrefaction.     Animal  fluids,  he  observes,  will  remain 
for  a  long  time  without  putridity  if  kept  from  the  air. 
He  says  that  astringent  mineral  acids  and  ardent  spiriti 
•'  not  only  absorb  the  matter  from  the  putrescent  sub- 
stance,  but  likewise  crisp  up  its  fibres,  and  thereby 
render  it  so  liard  and  durable  that  no  change  of  combi- 
nation will  take  place  for  many  years."    To  add  mo- 
lasses to  this  list,  will  complete  fairly  a  description  of 
his  opinions. 

In  1767  an  essay  recommending  nitrate  of  potash  in 
ventilation  received  the  recommendation  of  the  Academy 
of  Dijon.  How  this  was  applied,  the  Dictionnaire  de 
M^decine,  from  which  I  have  taken  it,  does  not  say. 

In  1773,  Quyton  Morveau  proposed  fumigation  with 
muriatic  acid  vapours  as  a  mode  of  disinfecting  hospitaU, 
&c.    This  was  hailed  as  a  great  discovery  at  the  time, 
and  practicallv  acted  as  a  valuable  step.    He  addncei 
the  testimonials  of  men  deservedly  great  in  our  estim.^- 
tion,  to  prove  the  excellence  of  his  method.    It  was  even 
stated  that  the  fumes  were  not  disagreeable.    He  was 
much  aggrievedwhen  Dr.  Carmichael  Smyth  usednitrous 
fumes  at  Winchester,  in  1780,  and  afterwards  in  the 
Fleet,  without  giving  him  the  credit  of  the  discover)- 
of  acid  fumigation.      And   still    more    was    he   hurt 
when   Parliament,  in   1802,  voted  £5,000  to  Dr.  C. 
Smyth.    But  he  tells  us  that  even  in  England  ho  fouud 
men  to  do  him  justice.    Let  us  do  him  justice;  he 
seems  to  have  been  the  first  that  introduced  acid  fumi- 
gations in  modem  times ;  still,  the  disinfecting  power  of 
acids  was  known  before,  although  not  used  in  the  same 
manner  in  modem  times.    But  whero  wero  our  classical 
scholars,  and  why  did  they  neglect  the  ventilation  by 
acid  fumes,  so  frequent  in  Greece  and  in  Rome,  and  dis- 
tinctly written  in  their  beloved  Homer?    Muriatic  acid 
is  very  inferior  as  a  disinfectant,  and  even  in  Guyton 
Morveau's  mind  it  soon  gave  way  before  chlorine,  which 
was  introduced  as  a  fumigating  agent  in   1791-2  by 
Fonrcroy.    This  last  gas  was  introduced  into  England 
by  Dr.  Cruikshauk.    All  these  acids  are  very  violent, 
and  fitted  only  for  extreme  cases,  which  ought  not  to  be 
allowed  to  occur.    Chlorine  may  be  excepted ;  it  may  be 
used  with  ad^'antage  in  minute  quantities,  at  least  for 
limited  periods.    The  slight  amount  arising  from  chloride 
of  lime  seems  to  produce  sufiicient  effect,  although  of 
course,  not  enough  for  extreme  cases.    When  applied  to 
centres  of  putridity,  such  as  sewcra  and  ces8}X)ol8,  the 
great  objection  to  it  is,  that  it  destroys  the  ammonia, 
sending  off  the  nitrogen  as  a  not  very  pure  gas.    It  soon 
acquires  much  moisture,  loses  its  power,  and  gives  a  very 
unpleasant  odour  to  the  hand  when  touched.    Its  de- 
struction of  manures  is,  however,  the  principal  objection 
to  it. 

Chlorine  acts  by  uniting  with  hydrogen,  acids  by 
uniting  with  the  compounds  of  hydrogen,  water  and 
ammonia.  Chlorine  decomposes  the  sulphur  and  phos- 
phorus compounds  of  hydrogen.  It  will  even  dissolve  a 
piece  of  flesh,  so  as  to  form  a  transparent  liquid,  giving  off 
little  odour.  It  may  also  be  looked  upon  as  an  oxidising 
agent,  removing  the  hydrogen  and  leaving  the  oxygen  of 
water  fi*ee  to  act,  and  as  it  is  then  in  a  nascent  state,  we 
have,  as  it  were,  a  concentrated  oxygen  or  air  fitted  to 
destroy  animal  matter  by  its  active  power  of  combina- 
tion. 

This  latter  effect  may  also  be  ascribed  to  sulpbimnis 
acid.  It  has  generally  been  called  a  deoxidising  or  re- 
ducing agent,  but  it  acts  also  as  an  oxidising  agent  of 
great  power  when  it  decomposes  the  sulphur  compound  of 
hydrogen,  by  giving  up  its  oxygen.  Of  this  it  possesses 
two  atoms,  so  that  it  ought  to  have  double  the  effect  of 
chlorine. 

The  power  of  oxygen  as  a  putrefactive  agent,  is  closely 
.related  to  \\%  disinfecting  agency.     The  first  action  u 
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to  cause  putrefactioD,  the  second  to  cause  oxidation 
or  disinfection.  Hildenbrand  found  that  meat  in  a 
vessel  of  oxygen  putrified  in  eleven  hours.  By  the  con- 
sent of  all  times  the  contact  of  putrid  matter  assists  it, 
although  some  have  demurred  to  this,  mentioning  thai 
sulphide  of  ammonium  prevents  putrefaction.  But  this 
only  happens  when  the  liquid  is  very  strong.  Berzelius 
says  that  animal  liquids  may  be  long  prevented  from  de- 
cay by  occasional  heating  to  100°  C,  in  order  to  remove 
the  oxygen  when  absorbed.  Another  writer  says  GO©  C.  or 
140*^  F.  Sweeny  preserved  meat  in  water  by  first  boil- 
ing out  the  air,  cooling  it,  covering  it  with  a  stratum  of 
oil  to  keep  out  air,  and  adding  iron  filings  to  absorb 
what  might  have  been  allowed  to  enter.  Meat  remained 
sweet  in  this  way  for  seven  months.  Leuch  added  a 
covering  of  oil  also,  but  used  unboiled  water  and  sulphur 
instead  of  iron  filings.  Meat  was  preserved  in  this  way 
for  two  months. 

Putrefaction  is  said  to  be  rapid  at  10^  G.  or  50o 
Fahrenheit  under  water,  but  in  the  air  the  same  rapidity 
is  not  attained  till  26o  C.  or  77o  Fahrenheit. 

Albumen  coagulates  at  about  140o  Fahrenheit.  Some 
of  the  disinfecting  agents  coagulate  albumen.  Coagula- 
lation  does  not  prevent  although  it  delays  putrescence. 

Dr.  Henry  (m  the  Philos.  Mag.,  1831  and  1832), 
showed  that  at  a  temperature  of  about  140°  Fahrenheit, 
vaccine  matter  had  entirely  lost  its  peculiar  properties. 
He  kept  up  the  temperature  for  three  hours.  If  heated 
for  three  hours  at  120°  Fahrenheit,  it  still  retains  its 
vaccinating  properties.  This  matter  if  allowed  to  stand 
would  then  undergo  ordinary  putrefaction.  Dr.  Henry 
also  showed  that  the  clothes  of  fever  patients  were  dis- 
infected by  exposure  for  one  hour  to  a  temperature  of 
200O  Fahrenheit. 

Mere  drying  is  known  to  arrest  decay,  as  it  is  an  old 
but  very  true  saying  that  unless  dissolved  (or  at  least 
moist)  bodies  do  not  act.  We  are  told  in  *'  Anderson's 
Travels  in  South  Africa,"  that  the  Damaras  are  accus- 
tomed to  cut  meat  into  strips,  and  dry  it  in  the  sun,  by 
which  means  it  is  preserved  in  a  climate  where  decom- 
jwsition  is  very  rapid.  Dr.  Henry's  experiments  show 
us  that  even  after  time  was  allowed  for  the  infectious 
matter  to  absorb  moisture  from  the  air,  the  infectious 
decomposition  did  not  take  place,  so  that  true  disinfec- 
tion had  resulted. 

The  power  of  cold  toHrrcst  the  movement  of  particles 
chemically  as  well  as  mechanically  is  well  ascertained. 
Animals  seem  to  be  capable  of  being  preserved  for  an  in- 
definite length  of  time,  and  even  inorganic  bodies  are 
))resei'ved  from  chemical  action  by  cold.  Dr.  South  wood 
Smith  obtained  an  organic  liquid  by  passing  air  through 
a  tube  artificially  cooled.  Guntz  put  a  belljar  over 
putrid  matter,  and  cooled  it  suddenly,  when  he  obtained 
drops  of  a  putrid  liquid.  This  illustrates  the  action  of 
cold  in  infected  air ;  to  some  extent  it  is  mechanical  by 
contracting  the  air  and  cooling  the  vapour,  so  that  it 
can  hold  no  mora  organic  matter  in  solution.  Much 
heat  would  to  a  similar  extent  act  mechanically  by 
expanding  the  air,  so  causing  less  infectious  matter 
to  exist  ma  given  space.  But  this  is  independent  of 
chemical  action. 

Air  being  the  initial  cause  of  putrefaction,  it  would 
seem  strange  to  class  it  among  disinfectant?,  but  in 
some  respects  it  is  the  greatest  of  all.  Its  first  action  is 
mechanical,  as  in  natural  or  artificial  ventilation.  It  is 
known  that  the  worst  plagues  have  arisen  in  great  calms; 
crowded  rooms  and  unchanged  air  increase  almost  eveiy 
disease,  whilst  ventilation  has  a  contrary  effect.  The 
action  of  the  air  on  putrid  matter  is  too  slow  for  many 
of  the  wants  of  civilization,  and  hence  the  need  of  an 
artificial  disinfectant.  But  nature  herself  has  a  mode  of 
hastening  it  by  giving  an  increased  power  to  it  under  the 
influence  of  porous  bodies.  The  ]x>rous  body  most  in  use 
is  the  soil,  which  is  a  powerful  disinfecting  agent,  so  much 
so  that  putrid  matter,  when  completely  absorbed  by  it, 
unleas  Ia  excessive  quantities,  entirely  loses  its  smell, 


and  water  drained  from  soil  at  a  sufficient  depth,  is  fomid 
to  have  lost  all  its  organic  matter,  so  thoroughly  has  it 
been  disinfected.  In  doing  this  oxygen  is  absorbed,  and 
it  will  be  found  that  water  containing  decomposing  or- 
ganic matter  has  its  oxygen  removed,  serving  frequently 
as  a  useful  index  to  the  state  of  the  decompositions  going 
for^'ard. 

I  took  occasion  a  few  years  ago,  at  the  British  Asso- 
ciation, to  show  the  great  value  of  the  soil  as  a  porous 
material,  having  the  quality  with  other  porous  materials 
of  pressing  gases  into  a  smaller  space  than  they  occupy  at 
the  ordinary  atmospheric  pressure,  and  thus  mechanically 
compelling  combination ;  and  showed  that  but  for  this 
power  our  towns  would  lie  upon  a  mass  of  loathsome  cor- 
ruption, which  was  now  so  far  from  being  the  case  that 
the  water  from  the  soil  was  much  prized,  although 
sometimes  too  impure  for  drinking.  This  is  caused  by 
the  formation  of  nitric  acid,  which  is  the  result  of 
purification,  and  not  only  so,  but  a  reservoir  of  air  or 
oxygen  wherewith  to  purify  still  more.  The  water  of 
the  Thames  contains  nitric  acid  also,  and  this  process 
is  therefore  going  on  constantly  in  that  river,  explaining 
the  reason  why  it  is  not  intolerable. 

Dr.  Stenhouse  has  shown  this  oxidising  power  to  bo 
very  great  in  charcoal,  as  one  of  the  most  porous  of 
bodies,  and  has  fully  illustrated  its  disinfecting  properties 
by  shewinff  that  it  absorbs  impure  gases  and  oxidises 
them,  whilst  it  has  no  power  of  preserving  organic  sub- 
stances, and,  therefore,  is  an  unfit  substance  to  be  mixed 
with  manures.  Mr.  Condy  has  applied  the  same  idea 
of  condensed  oxygen,  rendered  still  more  powerful  by 
being  also  nascent,  to  the  disinfection  of  putrid  matter, 
and  by  a  very  l)eautiful  scientific  idea  h.is  produced  a 
very  beautiful  liquid,  completely  destnictivo  of  putrid 
matter.  It  })erforms  the  same  office  as  charcoal,  but  much 
more  rapidly,  and  there  are  many  cases;  C{^j)ccially  in 
private  houses,  where  it  will  be  the  most  convenient  of  any 
to  use.  Sulphite  of  soda  has  been  used  in  France,  csjio- 
cially  for  preserving  anatomical  subjects;  and  Mr.  St<»ne, 
of  Manchester,  infonns  nie  that  he  uscil  it  mixed  with 
kreasote  with  good  effect.  Alkaline  fralts  generally  are 
not  so  much  disinfectants  as  antiseptics ;  they  prevent 
putrefaction  but  do  not  remove  tlie  odour  from  the 
l)ast  putrefaction.  Metallic  salts  liavo  a  great  dis- 
infecting i)owcr,  partly  from  their  acid  pro[)erties 
allowing  them  to  act  like  acids,  and  partly  from 
the  fact  that  some  metallic  oxides  unite  witli  organic 
matter  as  well  as  decompose  certain  gases  aeeonijanyiug 
putrefaction.  Lead,  arsenic,  and  mercury  have  l)ecn 
brought  forward  for  the  purpose,  and  the  latter  esijceially 
as  corrosive  sublimate  has  remarkable  qualities.  Berzelius 
recommends  it  for  injection  into  the  arteries,  either  for 
embalming  the  dead  or  preserving  subjects  for  dissection. 
Sulphate  of  iron  has  been  shewn  at  many  periods  to  have 
wonderful  properties  as  a  disinfectant,  as  wonderful  as  it 
used  to  have  when  it  figured  in  the  world  as  the  powder 
of  sympathy.  Gay-Lussac,  in  France,  and  later  Mr. 
Young,  in  England,  recommended  the  chloride  of  man- 
ganese, the  waste  product  of  the  manufacture  of  chlorine  ; 
these  all  act  as  difeinfectants,  but  it  is  exceedingly 
dangerous  to  put  a  very  acid  liquor  to  the  fcDcal  ni.itters 
to  be  disinfected,  as  the  gases  which  come  oft"  are  then 
worse  than  before.  None  of  these  salts  have  been  so 
much  brought  before  the  world  as  chloride  of  zinc,  and 
whether  as  a  preventive  of  slow  oxidation  in  deer. v.  or  of 
rapid  oxidation  in  combustion,  I  can  testify  to  its  effi- 
ciency. 

It  is  above  ten  years  ago,  since,  in  reviewing  metallic 
salts,  I  was  led  to  believe  that  none  would  l>c  ulti- 
mately used  extensively.  They  must  generally  be  used 
as  solutions.  Now,  solutions  are  unpleasant  to  UbC,  as 
it  is  generally  desired  to  remove  the  water  rather  than 
to  increase  it.  In  cow-houses  and  stables,  and  on  shij>- 
board  for  example,  water  and  general  dampness  have 
to  be  constantly  combated.  The  solutions  themselves 
are  acrid,  and  hurtfiU  to  the  person  and  to  clothes,  and 
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the  xnetalB  have  no  place  in  agricoltare  ;  disin- 
fection and  agricnltnre  must  go  hand  in  hand.  The 
continually  increasing  price  of  metals  shows,  too,  that 
they  are  demanded  for  other  purposes.  For  these  reasons 
I  recommended,  in  a  short  paper  to  the  Chemical  So- 
ciely,  the  use  of  magnesia  or  its  salts,  by  which  larse 
crystals,  containing  the  ammonia  of  urine,  may  be 
rapidly  obtained.  Not  finding  its  disinfecting  power 
sufficient,  I  did  not  proceed  with  it  far,  as  I  saw  that 
something  else  was  needful  to  insure  complete  success. 
But,  some  years  later,  when  experimenting  with  my 
friend  Mr.  McDougall,  we  came  to  some  conclusions 
which  I  shall  relate. 

We  agreed  that  of  all  bases,  magnesia  was  the  best 
to  use  for  the  disinfection  of  manures,  as  the  only'one 
which  gave  an  insoluble  ammoniacal  salt  and  preserved 
the  ammonia  at  the  same  time,  whilst  it  was  an  agent 
also  employed  regularly  by  nature  in  the  economy  of 
vegetation. 

That  of  all  acids  sulphurous  acid  was  the  best,  and  its 
power  at  least  equal  to  chlorine,  but  it  had  not  the 
destructive  <}ualitv  which  chlorine  possesses  of  decompo- 
sing ammonia,  whilst  when  it  had  done  its  work,  it  was 
either  converted  into  a  harmless  solid,  as  sulphur,  or,  by 
combining  with  oxygen  and  an  alkali  in  the  soil,  became 
a  sulphate,  another  a^ent  used  by  nature.  In  this 
manner  we  used  no  foreign  agent,  and  adopted  the  form 
of  ammonia  and  phosphoric  acid,  most  economical  and 
least  ready  to  be  washed  away. 

We  believed  that  in  most  cases  disinfection  would  not 
be  employed  at  all  if  unpleasant  odours  were  used,  and 
that  it  would  be  better  to  prevent  their  formation  than  to 
allow  Ihem  to  form  and  then  hunt  them  down  with  un- 
comfortable fumes. 

We  combined  the  base  and  the  acid,  and  found  that 
by  this  means  disinfection  was  nearly  completed,  by  the 
use  of  only  a  small  portion  of  material.  My  belief  is 
that  in  many  cases  this  would  be  sufficient  for  the  pur- 
pose, but  we  were  not  satisfied.  We  had  tried  about  the 
same  time  that  we  tried  the  magnesia  in  1847,  the  car- 
bolic or  phenic  acid  from  coal  tar,  but  we  had  not  been 
able  to  produce  good  results  by  it  alone.  When  the 
sulphite  acted,  there  was  still  a  small  remaining  smell 
which  the  phenic  acid  removed;  we  therefore  added  to 
the  sulphite  about  five  per  cent,  of  phenic  acid,  of  which 
the  powder  slightly  smells.  We  made  the  compound 
a  powder,  as  the  best  of  all  forms,  cheapest,  and  most 
convenient  for  carriage.  To  obtain  abundance  of 
sulphite  of  magnesia  was  of  course  a  difficulty,  but  we 
found  that  there  were  certain  advantages  in  having 
some  caustic  lime  with  it  in  some  cases,  so  that  we  used 
the  magnesian  limestone ;  in  ordinary  cases  not  saturating 
itwith  the  acid, but  adapting  it  according  to  circumstances. 
Although  our  first  object  was  to  precipitate  sewage,  we  had 
no  good  opportunities  of  doing  so,  and  turned  our  atten- 
tion to  more  attainable  objects.  After  our  smaJler 
experiments,  we  tried  it  in  stables,  chiefly  at  the  Man- 
chester Horse-Barracks,  when  Mi*.  Gardiner,  of  the  8rd 
Light  Dragoons,  was  veterinary  surgeon  there.  That 
gentleman  made  many  experiments,  and  decided  on  its 
value,  finding  it  beyond  his  most  sanguine  expectations. 
The  mode  of  using  it  is  simply  to  sweep  the  stable  well 
and  sprinkle  the  floor  with  the  powder,  using  as  much 
as  would  be  used  of  sand  in  sanding  a  floor.  The  bedding 
is  then  ^ni  over  it.  It  was  found  particularly  valuable 
when  sick  or  wounded  animals  were  present,  as  it 
rendered  the  odour  from  the  wounds,  as  well  as  from  the 
fajces  imperceptible.  Lieut.- Colonel  Unett,  of  the  regi- 
ment mentioned,  gave  the  same  opinion,  and  advised  its 
use  on  board  transport  ships.  Through  the  kind  and 
zealous  iiitcriwsition  of  Lieut. -General  Sir  Harry  Smith, 
who  liad  experienced  its  benefit  in  his  own  establishment, 
the  circumstances  were  represented  to  the  Secretary  of 
War,  who  ordered  that  every  transport  ship  conveying 
troop  horses  to  the  Crimea  should  be  furnished  with  it. 
This  was  done  in  the  latter  part  of  the  war  with  the 


utmost  success,  so  much  so  that  many  requests  were  made 
for  it  from  other  transports.  Its  use  was  begun  with  great 
success  in  the  camp,  as  we  find  from  Mr.  Doyne,  En- 
gineer in  Chief,  Army  Works  Corps.  We  could  nevw 
get  it  introduced  generally  into  the  camp,  although  ex- 
perience has  shown  that  it  would  have  remedied  one  of 
the  greatest  discomforts  with  absolute  certainty.  In 
consequence  of  powdering  the  floor  with  it  almost  daily, 
the  manure  becomes  thoroughly  mixed  with  the  diein- 
fectant.  The  results  are  remarkable.  The  manure  does 
not  heat  or  ferment,  as  in  other  cases,  so  that  there 
is  no  fear  of  loss  by  ammoniacal  gas,  or  by  putrid  vapoan. 
The  liquid  which  flows  from  it  is  without  smell. 
From  the  arrest  of  decay,  flies  do  not  come  around 
it  in  numbers,  and  the  horses  also  are  preserved 
from  flies,  a  state  which  has  a  very  favourable  effect 
upon  them.  Mr.  Murray,  who  has  always  four  or 
five  dozen  of  the  most  valuable  horses  on  hand,  esyi 
that  headache  has  disappeared  from  his  stables ;  and  of 
lung  disease,  which  was  formerly  common,  he  has  not 
had  an  instance.  The  horses  are  healthier  and  in  better 
spirits,  whilst  a  good  deal  of  straw  is  saved.  They 
breathe  air  without  either  ammonia,  which  hurts  the 
eyes  of  those  who  enter,  or  of  putrid  matter;  the 
whiteness  of  the  powder  makes  the  stable  appetr 
as  if  constantlv  newly  whitewashed.  A  curious  cir- 
cumstance is  said  by  most  of  those  who  use  it  to  occur. 
The  stable  is  cooler,  not  onlv  to  the  feeling,  as  we  might 
suppose,  by  removing  animal  matter,  bat  to  the  thermo- 
meter. I  have  not  made  the  observations  myself,  bat 
they  are  to  be  relied  on,  and  to  the  feeling  the  change 
is  distinct.  The  removal  of  heat  I  ascribe  to  the  fact 
that  the  animal  matter  has  ceased  to  oxidise.  The 
slow  combustion  or  putrefaction  produces  heat  in  the 
manure,  probably  also  in  the  atmosphere  itself,  where  the 
vapours  are  mixed  with  the  oxvgen.  The  oxidation  and 
putrefaction  are  simultaneously  arrested.  It  might  be 
said  that  since  decomposition  is  arrested,  the  manure  is 
made  tmfit  for  plants ;  besides,  it  is  known  that  liquids 
fh)m  tar  put  a  stop  to  vegetable  life  as  they  do  to  ani- 
mal. But  Mr.  Murray  found  that  after  having  sold  his 
manm'e  of  one  year  with  the  powder  in  it,  he  was  oflcred 
double  for  it  next  year.  It  is  therefore  established  that 
a  just  medium  has  be«n  attained,  the  preservation  of  the 
manure  on  one  side,  and  the  h^lth  of  the  plant  on  the 
other. 

Perhaps  the  best  authorities  as  regards  horses  are  the 
veterinary  sui^geons  of  Manchester,  who  use  it  and  find  it 
essential,  for  "  sweetening  the  air  and  destroying  all 
ofiensive  emanations  from  breath,  dung,  or  wounds." 

I  have  heard  instances,  too  numerous  to  allude  to,  of 
long  standing  complaints  of  waterclosets  and  cesspools 
being  cured  by  a  single  application,  sometimes  not  need- 
ing renewal  for  months,  but  I  cannot  go  over  the  same 
ground  twice,  nor,  although  I  read  on  this  subject  by 
request,  do  I  wish  to  use  the  style  of  those  who  speak 
more  from  interest  than  conviction.  I  know  that  no 
amount  of  assertion  will  make  you  believe  these  facta 
till  they  are  tried  before  your  eyes,  and  for  that  reapon 
have  never  till  now  spoken  publicly  on  the  subject ;  but 
when  requested,  I  thought  it  might  be  a  greater  fanlt 
to  shrink  from  such  a  public  method  of  speaking  my 
opinions,  than  it  would  be  to  appear  to  use  such  an  occa- 
sion for  merely  selfish  purjioses.  It  is  especially  im- 
portant, now  that  a  lung  disease  amongst  cattle  threatens 
us,  that  these  experiences  of  ours  should  be  made  known, 
as  it  appears  that,  quite  unknown  to  ourselves,  we  have 
been  experimenting  chiefly  in  that  direction  which  is 
most  at  present  required,  and  with  greater  success  than 
we  had  ever  anticipated. 

As  I  am  not  in  business,  and  did  not  wish  to  be,  the 
powder  was  called  *•  McUougall's  Disinfecting  Powder." 
As  I  have  shown,  it  is  chiefly  by  a  combination  of  results 
and  plans  that  novelty  has  been  produced,  a  novelty 
chiefly  practical,  but  bearing  also  on  science. 

Our  chief  intention  originally  waa  to  use  this  powder 
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for  sewage ;  of  its  value  in  other  respects  we  had 
only  a  faint  idea.  I  shall  not  even  begin  the  consi- 
oonsideration  of  its  ecooomical  value,  as  it  will  be 
brought  forward  on  another  occasion,  but  there  are  some 
points  of  importance  which  I  wish  to  bring  forward.  In 
precipitating  sewage  with  whatever  material,  great  tanks 
have  been  erected  outside  of  towns,  and  these  are  a  terror 
to  every  neighbourhood.  But  before  arriving  at  these 
tanks  the  sewage  has  passed  through  the  town,  has  given 
off  what  vapour  it  could,  and  done  all  the  mischief  it 
was  capable  of  doing ;  as  soon  as  the  mischief  is  accom- 
plished it  is  proposed  to  disinfect  the  material. 

The  great  object  desired  is  to  purify  towns.  We  pro- 
pose to  disinfect  the  whole  sewage  of  a  town  in  the  town 
itsdf,  and  to  pass  the  disinfectant  into  the  sewage  at 
various  points,  so  that  all  the  main  arteries  may  be  ren- 
dered pure.  Air  rushing  from  them  into  private  sewers  will 
convey  the  impurities  of  the  private  sewers  only,  which 
each  may  disinfect  for  himself.  If  disinfection  of  private 
sewers  ^ould  become  common,  the  public  use  might 
then  be  given  up.  By  this  meains  we  purify  whole 
cities.  The  sewage  water  will  come  from  the  town  in  a 
disinfected  state,  and  it  may  be  carried  to  any  point 
without  any  fear  of  creating  a  nuisance.  If  carried 
through  an  agricultural  district,  it  may  be  used  as 
liquid  manure,  either  by  drains  or  by  the  jet,  without 
any  fear  of  an  action  for  damages.  Without  disinfec- 
tion the  sewage  will  certainly  not  be  an  agreeable  neigh- 
bour; with  disinfection  the  channel  will  be  a  more 
wholesome  institution  than  our  present  canals.  -  A  chan- 
nel like  this  need  not  be  covered.  To  make  a  covered 
channel  is  naturally  a  roost  serious  undertaking,  and 
even  to  use  the  liquid  manure  from  a  covered  channel 
will  be  dangerous.  Sewers  will  then,  for  the  first  time, 
be  unqualified  blessings.  At  present  they  are  dangerous 
at  the  best,  and  we  dread  every  connection  with  them. 

The  state  in  which  the  disinfectant  will  be  applied  in 
the  sewers,  must  differ  to  some  extent  according  to  the 
condition  of  the  water  or  sewage,  the  principle  of  its 
composition  not  changing. 

This,  as  a  comprehensive  plan  for  disinfecting  towns, 
and  rendering  the  use  of  sewage  manure  agreeable,  is,  I 
conceive,  of  great  importance,  nor  am  I  aware  of  any 
such  comprehensive  plan  ever  having  been  brought  before 
the  public,  at  least  not  before  it  was  proposed  by  Mr. 
McDougall  and  myself. 

We  have  never  had  an  opportunity  of  trying  this  sys- 
tem in  the  method  proposed,  but  we  had  the  opportunity 
of  disinfecting  a  whole  town.  The  town  of  Leek  was 
attacked  by  an  epidemic  last  year,  and  a  council  of  medi- 
cal men  called  on  Mr.  McDougall  for  his  advice.  He, 
amongst  other  things,  proposed,  on  consulting  with  me, 
the  plan  above  stated,  and,  as  a  temporary  measure,  not 
so  much  promising  great  sood  as  to  allay  the  fears  of  the 
inhabitants,  he  proposed  disinfecting  some  of  the  princi- 
pal cess-pools  with  the  disinfecting  powder.  In  reply  to 
my  inquiries,  Mr.  Dale,  C.E.,  the  town  surveyor,  says, 
•*  Its  use  was  most  efficient  in  staying  the  plague;  never 
was  the  intimate  connection  between  foul  cesspools,  dec, 
and  disease  more  strikingly  demonstrated.  The  fever  and 
putrid  sore  throats  prevailed  most  in  the  neighbourhoods 
nearest  to  the  open  sewers  and  cesspools.  On  using  the 
disinfecting  powder,  the  offensive  smells  were  perfectly 
removed,  and  the  abatement  of  the  disease  immediately 
followed.  There  were  no  new  cases,  and  those  under 
treatment  at  the  time  assumed  a  much  milder  form. 
We  exhausted  a  small  stock  of  disinfecting  powder  on 
the  3rd  of  January.  In  the  course  of  a  few  weeks,  when 
the  ce8Si)Ools  began  again  to  give  off  offensive  snielh,  the 
disease  broke  out  a  second  time,  when  the  authorities 
ordered  a  further  supply,  and  upon  using  it  as  before, 
the  disease  again  assumed  a  milder  form  and  eventually 
disappeared.*' 

This  is  an  extreme  case,  but  the  purification  of  towns 
by  means  of  their  sewers  I  hold  to  be  valuable  in  all  cases, 
and  thciir  corruption  should  be  instantly  arrested.    It 


matters  nothing  to  us  to  be  told  that  the  corruption  will 
be  arrested  next  morning  at  the  distance  of  six  miles, 
when  a  stream  runs  by  us  of  the  same  kind  without  in- 
terruption. The  inhabitants  of  London  must  either 
endure  the  evil,  and  then  send  it  to  their  country  friends, 
or  they  must  purify  the  sewers  themselves,  the  soutce 
of  the  evil,  for  the  benefit  of  both. 

I  now  trust  that  the  ideas  I  have  brought  forward  will  be 
found  somewhatinteresting  and  useful  to  the  community, 
as  well  as  to  the  audience  which  has  honoured  me  by 
their  attention. 


DISCUSSION. 

The  Chaiauan  was  sure  the  Society  had  beeti 
pleased  with  the  learned  paper  that  had  been  brought 
before  them  that  evening.  It  had  been  his  pleasure  to 
know  Dr.  Smith  for  many  years  as  an  accom- 
plished scholar,  as  wel^  as  an  excellent  chemist.  The 
interesting  information  he  had  given  with  regard  to  the 
knowledge  of  this  subject  possessed  by  the  ancients  had 
been  highly  instructive,  but  there  was  one  person  to 
whom  he  could  have  wished  Dr.  Smith  bad  referred, 
because  he  was  equally  well  versed  in  the  sacred  as  in  the 
profane  writings.  The  greatest  hygeist  of  ancient  as 
well,  perhaps  as  of  modern  times,  was  Moses,  who  ^ve 
hygienic  laws  to  the  Israelites  which  might  have  been 
us^  with  advantage  by  the  English  on  a  late  occasion, 
both  in  camp  and  field.  The  instructions  which  he  gave 
for  the  regulations  of  the  encampments  of  the  Children 
of  Israel  during  their  Exodus,  proved  that  he  had  a  ^p-eat 
knowledge  of  hygienic  laws ;  but  though  the  ancients 
appeared  to  possess  this  extensive  knowledge  of  disin- 
fectants, it  was  a  question  whether  their  sanitary 
state,  and  their  freedom  from  substances  which  re- 
quired the  use  of  disinfectants  was  so  great  as  was 
the  case  in  the  present  day.  They  knew  that 
perfumes  were  more  valued  and  used  in  those 
times  than  now,  and  perfumes  when  used  to  a 
large  extent  were  often  an  index  of  the  want  of 
cleanliness ;  though,  when  used  to  a  moderate  extent,  like 
flowers,  they  were  grateful  and  agreeable.  Perfumes  as 
well  as  deodorisers  were  employed,  not  to  disinfect,  but  to 
mask  something  that  required  to  be  corrected.  Deodo- 
risers were  not  necessarily  disinfectants,  and  must  in  their 
application  be  distinguished  from  them.  Disinfectants 
were  of  two  classes,  one  class  being  preventiveMf  and  the 
other  destroyers,  Krcasote  was  an  instance  in  the  first 
dass,  chlorine  in  the  second.  The  powder  which  had 
been  described  by  Dr.  Smith  possessed  very  singular 
qualities.  One  of  its  ingredients  was  the  substance  known 
amongst  chemists  as  carbolic  acid,  a  most  valuable  and 
interesting  substance.  It  was  closely  allied  to  kreasote, 
and  was,  in  fact,  a  homologue  of  kreasote.  It  had  the 
power  of  uniting  with  bases,  and  forming  salts,  and  thus 
it  could  be  more  readily  applied  than  kreasote.  It  pre- 
vented putrefaction  ;  and  when  mixed  with  the  sulpnite 
of  magnesia  had  its  disinfecting  properties  increased. 
There  was  one  point  with  repird  to  magnesia  which 
was  important  in  a  chemical  view.  Magnesia  rendered 
ammonia  solid,  and  on  that  account  was  valuable.  It 
not  only  took  down  the  phosphoric  and  other  salts  con- 
tained in  liquid  manure,  but  carried  down  the  ammonia 
also,  thus  preserving  the  most  valuable  and  important 
constituent  of  the  manure.  Therefore  the  use  of  mag- 
nesian  salts,  with  carbolic  acid  ao  a  preventive,  was  a 
happy  idea.  He  saw  present  many  medical  men  as  well 
as  distinguished  chemists,  who  he  knew  had  given  con- 
siderable attention  to  this  subject,  and  he  would  be  glad 
to  hear  their  remarks  upon  it. 

Mr.  DuGALD  Campbell  observed  that  he  wished  he 
could  coincide  with  the  view  the  chairman  had  taken  of 
the  action  of  magnesian  salts  upon  sewage  water,  namely, 
that  they  would  precipitate  phosphoric  acid  and  the 
ammonia  from  it ;  but  really  practically  this  was  not  the 
case,  for  it  unfortunately  happened  that  the  phosphate  of 
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magnesia  and  ammonia  was  soluable  to  a  certain  extent  in 
water,  and  in  every  case  the  water  in  the  sewage  of  towns 
was  far  more  than  necessary  for  this  purpose.  In  a  paper 
which  he  (Mr.  Campbell)  had  been  requested  to  give  re- 
cently, before  the  Chemical  Society,  he  had  shown,  and 
he  thought  without  any  exaggeration,  that  the  total  solid 
matter  m  the  sewage  of  London  was  in  the  proportion  of 
one  to  between  four  and  five  thousand  of  water.  He  had 
examined  every  process  hitherto  proposed  for  obtaining 
the  solid  matter  from  sewage,  and  he  regretted  to  say 
that  there  was  none  by  which  one-tenth  of  the  value  in 
the  sewage  could  be  secured,  for  the  ammonia  or  the  sub- 
stances representing  it,  namely,  the  urea  or  uric  acid, 
and  the  potash  and  phosphoric  acid,  the  true  valuable 
matters  for  manure  m  the  sewage  water  almost  entirely 
pMsfcd  away  in  the  water  after  any  processas  yet  suggested . 
Of  course  for  stables,  cesspools,  and  such  like  places,  where 
the  foBcal  matter  was  in  an  undiluted  state,  the  powder 
mentioned  by  Di-.  Smith,  as  well  as  many  other  things, 
would,  no  doubt,  do  very  well  and  suppress  their  odour,  at 
the  same  time  preventing  the  evaporation  of  their  am- 
monia. He  would  have  been  glad  if  Dr.  Smith  at  the 
same  time  that  he  had  proposed  to  disinfect  the  sewage 
before  it  reached  the  main  sewers  of  the  town,  had  shown 
how  this  was  to  be  effected. 

Mr.  P.  H.  Holland  (Medical  Inspector,  Burial  Depart- 
ment of  the  Home  Office),  remarked  that  the  hint  thrown 
out  by  the  Chairman  ought  not  to  be  lost  sight  of,  viz., 
that  deodorizers  were  not  disinfectants,  and  great  care 
must  be  taken  that  they  were  not  used  as  maskers  of 
danger.  Dr.  Smith  had  not  recommended  the  use  of 
either  as  a  substitute  for  the  removal  of  the  cause  of 
danger  and  oifence,  and  people  must  be  cautious  that 
they  were  not  so  applied.  During  the  last  two  or  three 
yeara,  his  attention  had  been  called  to  the  disinfecting 
powder  described  bv  Dr.  Smith.  He  had  been  directed 
by  the  Secretary  of  State  to  inquire  into  iU  properties  m 
connection  with  the  burial  of  the  dead.  It  was,  in  the 
first  instance,  suggested  that  this  powder,  or  some  similar 
substance,  might  be  used  as  a  means  of  gettipg  rid  of 
proper  interments  of  human  bodies;  thatthey  mightheap 
bodies  one  upon  the  other,  and  employ  this  powder  to 
prevent  annoyance.  But  there  was  one  thing  in 
conn«3tion  with  burials  in  which  such  a  powder  as  this 
would  be  valuable.  It  sometimes  must  happen,  and  often 
did  happen,  that  for  various  reasons  dead  bodies  were  kept 
uninterred until  they  became  offensive,  and  he  had  found, 
both  by  experiment  and  enquiry,  that  this  powder  was 
ettccti  ve  in  preventing  annoyance  in  such  cases.  It  would 
be  in  their  recollection  that  about  two  months  ago,  a 
temble  colliery  explosion  took  place,  by  which  a  great 
number  of  lives  were  lost.  The  bodies  of  about  1 90  men 
and  boys  and  of  some  horses,  were  for  the  most  part  still 
in  the  mine,  and  he  was  instructed  to  advise  how  the 
bunal  of  these  bodies  could  be  managed  with  the  least 
possible  amount  of  annoyance  and  danger  to  the  commu- 
nity. Previous  experiments  led  him  to  believe  that  this 
powder  was  the  best  means  of  effecting  that  end,  but  at 
the  same  time  he  was  not  satisfied  that  it  would  alone 
prove  siifficient.  There  was  in  the  case  ho  alluded  to,  a 
coal  mine  with  an  accumulation  of  some  8,000,000  or 
10,000,000  gallons  of  water,  in  which  about  200  bodies 
had  been  soaking  for  two  months  in  various  stages  of  de- 
composition, and  therefore  very  offensive.  These  200 
bodies  had  to  be  got  out  of  the  mine  and  carried  some  two 
miles  to  the  place  of  interment,  and  that,  it  would  be 
admitted,  was  a  difficult  matter  to  accomplish  without 
danger  and  annoyance.  The  first  step  was  to  get  the 
water  out  of  the  mine,  which,  it  was  considered,  from  the 
great  quantity  in  proportion  to  the  organic  matter,  could 
not  be  very  offensive.  This  water  it  wag  proposed 
to  render  less  dangerous  by  adding  lime  in  ex- 
cess, and  in  the  event  of  that  not  proving  suc- 
cessful, it  was  proposed  to  add  a  quantity  of  this 
disinfecting  powder,  and,  with  a  view  to  clear  the 
mine  of  the  noxious  gases  evolved,  it  was  suggested  that 


sulphurous  acid  gas  would  be  most  likely  to  be  efiectiul 
for  £he  purpose.  It  was,  therefore,  decided  to  burn  sal- 
phur  in  the  mine.  As  a  further  precaution,  instruciioDs 
were  given  that  the  men  who  went  down  the  pit  for  the 
purpose  of  exploration  should  proceed  in  the  direction  of 
the  current  of  air  and  not  against  it ;  that  they  should 
enter  by  the  down-cast  shaft,  whilst  the  putrid  vapours 
were  blown  away  before  them.  The  plan  adopted  was  to 
take  down  sheets  liberally  sprinkled  with  the  disinfecting 
powder  in  which  the  bodies  were  enveloped  as  soon  as 
discovered,  and  placed  in  shells  lined  with  pitch  which 
were  embedded  in  sand,  entombed  in  brick  cells,  closed 
up  air-tight  and  covered  with*  six  feet  of  soil.  These 
measures  were  being  carried  out  as  quickly  as  the  bodies 
were  recovered,  and  he  was  happy  to  Ba3%  notwithstand- 
ing a  rumour  to  the  contrary,  not  a  single  case  of  serioofl 
inconvenience  or  danger  had  yet  occurred.  The  speaker 
then  proceeded  to  state,  that  at  the  time  when  the  whole 
of  E  ngland  was  moved  with  grief  at  the  harrowing  de- 
tails of  the  disasters  in  the  hospitals  at  Scutari  during 
the  late  war,  it  occurred  to  him  to  place  at  the  disposal  of 
the  War  Department  a  large  donation  of  this  disinfect- 
ing powder.  The  offer  was  accepted ;  the  powder  was 
sent,  but  he  never  heard  of  its  ever  having  been  used ;  he 
was  quite  ignorant  what  became  of  it,  and,  for  anything 
that  he  knew  about  it,  it  might  have  gone  to  disinfect 
the  Black  Sea.  With  reference  to  the  case  of  the 
epidemicin  the  town  of  Leek,  alluded  to  by  Dr.  Smith, 
he  (Mr.  Holland)  was  in  the  first  instance  somewhat  lui' 
easy  lest  the  outbreak  of  disease  in  that  locality  should 
have  been,  in  some  degree,  occasioned  by  his  own  neglect. 
He  had  been  told  that  it  arose  in  consequence  of  the  dis- 
turbance of  the  churchyard  there,  which  he  ought  officially 
to  have  got  prevented.  But  he  was  happy  to  find  he  had 
been  misintormed,  for  the  medical  men  of  the  place 
assured  him  that  the  epidemic  and  the  state  of  the 
churchyard  had  no  connection  with  each  other.  He  felt 
bound  to  say  that  the  information  he  had  received  with 
regard  to  the  eflbcts  of  the  use  of  the  disinfecting  jwwder 
in  the  case  mentioned  fully  agi'eed  with  the  statement 
they  had  heard  from  Dr.  Smith  that  evening,  viz.,  that 
it  had  been  highly  successful  in  arresting  the  epidemic. 
It  did  not  prevent  persons  being  attacked  by  the  disea:<e, 
but  it  prevented,  in  a  great  measure,  its  malignity.  Tiiis 
was  a  case  in  which  it  was  impossible  to  effect  the  imme- 
diate removal  of  the  organic  matter  to  the  accumulation 
of  which  the  epidemic  was  attributed,  because  the  sudden 
disturbance  of  a  large  mass  of  filth  during  an  epidemic 
would  have  been  most  dangerous,  and  under  such  circum- 
stances disinfection  was  the  only  available  remedy. 

Mr.  BoBEBT  Rawlinson  said  he  would  rather  hear 
the  paper  discussed  on  its  merits  by  chemists,  than  oc- 
cupy the  attention  of  the  meeting  with  remarks  only 
connected  in  a  secondar}^  degree  with  the  subject ;  but, 
as  no  other  person  rose,  he  would  give  his  ideas  of  dis- 
infectants and  their  legitimate  use.  The  application  of 
disinfectants  to  town  sewage  he  woidd  avoid,  as  that 
investigation  was  in  the  hands  of  a  Iloyal  CommissioD, 
of  whicn  he  was  a  member ;  there  were,  however,  pur- 
poses for  which  disinfectants  in  some  form  must  be  of 
the  greatest  practical  benefit,  and  here  Dr.  Smith's  dis- 
infecting powder  had  been  proved  to  he.  of  extreme  value. 
There  were  certain  places  which  no  amount  of  labour,  me- 
chanically applied,  could  cleanse,  and  the  aid  of  the  che- 
mist was  therefore  absolutely  necepsarj'.  Stables,  liorse- 
trausport  ships,  shippons,  especially  milk-cf  ttle  sheds  in 
or  near  large  towns,  cattle-ships,  steamers,  Ac,  emi- 
grant-ships, and  merchant;ships  generally  with  bilge- 
water  ;  ships  of  war,  temporary  hospitals,  barracks,  and 
wherever  there  were  crowds  of  human  beings  and  cattle ; 
in  such  cities  as  Paris,  where  there  were  foul  cess^Kwlsi 
and  in  many  other  places.  So  urgent  was  the  ncceswtv 
for  the  use  of  some  form  of  disinfectant  on  board  emi- 
grant ships,  cattle-ships,  steamers,  and  merchant  vessels 
generally,  that  he  (Mr.  fiawlinson)  considered  the 
legislature   ought   to   make   it   imperative   that  tiie 
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owners   and  managers   ghould    provide    and    use   the 
best  disinfectauts ;    it  was  imperative    that   emigrant 
shi  ps  should  have  on  board  a  surgeon  or  surgeons ;  the 
disinfectauts   in    many    cases,    if    used    properly    and 
promptly,  might  be  of  more  value  than  the  surgeon ; 
at  all  events,  the  surgeon  would  have  at  command  a 
material  more  powerful  for  good  than    many  in  his 
uiedicine  chest.     For  fixed  populations,  ho  (Mr.  Baw- 
liuson)  considered  that  sewers  and  drains  should  be  so 
buUt  and  so  ventilated  as  to  prevent  mischief  without 
disinfectants  within  the  town-sewers,  and,  most  cer- 
tainly, all  hospitals,  public    buildings,  and    barracks 
should  not  require  their  constant  use.    The  arrange* 
jnents  in  barracks  were  at  present  most  abominable,  and 
disinfectants  might  be  required,  because  soldiers  were 
compelled  to  use  one  and  the  same  room  for  night  and 
day ;  and  the  barrack  committee,  even,  in  spite  of  the 
strongest  evidence  given  them  of  the  foul  state  of  these 
rooms  at  night,  had  deliberately  recommended  a  con- 
tinuance of  the  system.    Barracks  as  they  were,  and  as 
the^'  were  to  be,  if  the  recent  recommendations  were 
adhered  to,  would  require  a  use  of  disinfectants,  but  it 
was  to  be  hoped  that  the  barbarism  of  confining  men 
to  one  room  day  and  night,  would  l)e  abolished.    Hav- 
ing  paid   some  attention  to  sanitary  regulations,  he 
would   remark,   iu  conclusion,  that   disinfectants   for 
human  habitations  should  only  be  relied  on  tempora- 
rily, and  until  more  perfect  structural  arrangements 
could  be  carried  out ;  for  animals,  that  is,  in  stables, 
&Q.f  it  was  probable  disinfectants  must  ever  be  relied 
on,  as  no  amount   of   draining,   paving,  or  cleansing 
would  render  such  places  sweet  and  wholesome.    Town- 
sewers  and  house-drains  must  be  abundantly  ventilated 
outside  of  the  houses,  and  not  at  the  surface  of  the 
streets,  where,  by  diffusion  of  the  gases,  ^e  greatest 
mischief  might  be  worked,  but,  at  elevations  not  lower 
tlian  the  ridge  of  the  houses.    Sewage,  at  its  outlet  or 
outlets,  must  be  disinfected,  or  be  applied  direct  to  the 
land.    How  this  was  to  be  done  in  the  best  and  cheapest 
way  was  the  question.     Dr.  Smith's  powder  might  or 
might  not  be  the  b^st  material,  but  the  Doctor  was  too 
honest  to  claim  more  than  was  due,  or  to  recommend  that 
which  he  did  not  know  and  believe  to  be  valuable.    No 
stable  or  sliippon  ought  to  be  used  without  this  powder, 
if  it  were  the  best  and  cheapest. 

-  Dr.  Albert  J.  Bern  ays  said  he  had  tried  the  disin- 
fecting powder  alluded  to  with  signal  success.  His  firnt 
experiment  with  it  was  in  removing  an  offensive  odour 
caused  by  a  drain  at  his  own  residence.  He  had  applied 
a  thick  coating  of  the  powder,  which  still  remained,  and 
since  its  application  no  unpleasantness  whatever  had  been 
experienced.  He  mentioned  cases  of  the  application  of 
this  powder  during  the  process  of  emptying  large  cesspools, 
by  which  the  contents  of  those  receptacles  were  com- 
pletely deodorised  and  tlie  noxious  gases  driven  off,  so 
that  the  operation  was  performed  without  inconvenience 
to  those  employed  in  it.  He  had  also  used  the  powder 
in  the  wards  of  the  hospital  with  which  he  was  connected, 
with  the  most  satisfactory  results  as  a  deodoriser. 

Dr.  Mtlrov  remarked  that  the  terms  disinfectants  and 
disinfection,  to  medical  men  involved  two  distinct  ideas. 
Disinfectants  had  reference  to  the  supposed  prevention  of 
infection  being  communicated  from  a  sick  person  to  a 
person  in  health.  Some  diseases  being  infectious,  it  had 
been  supposed  that  by  the  use  of  certain  agents  the  in- 
fectious properties  miG;ht  be  destroyed,  and  the  disease 
prevented  from  spreading,  and  he  supposed  it  was  in  that 
sense  that  the  parliamentry  grant  was  given  to  Dr. 
Carmichael  Smyth  in  reference  to  the  use  of  acid  gas 
for  the  arresting  of  typhus  and  other  fevers  in  gaols  and 
public  establishments.  Experience  did  not,  however, 
warrant  them  in  saying  that  the  spread  of  infectious 
diseases  was  prevented  dv  that  means.  Wlien  gases  of 
that  description  were  used  they  were  associated  with  free 
ventilation ;  and  the  experience  of  late  years  had  shown 
that  the  simple  use  of  free  ventilation  in  buildings  or  on 


board  ship  had  in  itself  all  the  power  that  the  use  of 
these  various  agents  professed  to  effect.    Ho  believed 
it  was  a  most  mistaken  notion  to  suppose  that  the  re- 
quired benefits  would  be  experienced  from  the  use  of 
chlorides  or  other  such  disinfecting  agents  unless  free 
ventilation    were  carried    on  at  the   same   time.     It 
would  be  most  hurtful  that  it  should  go  forth  to  the 
public  that  the  use  of  these  agents  alone  would  pre- 
vent  tlie   spread    of  contagious  fevers,  dsc,  in  build- 
ings or  in  vessels.     The  great  agent  of  disinfection  was 
unquestionably  the  continuous  change  of  the  air,;  and 
whether  or  not  they  used  these  agents  in  addition  (for 
he  did  not  mean  to   say  they  were  not  most  useful 
auxiliaries),  it  would  be  a  most  dangerous  thing  to  sup- 
pose that  their  use  could  compensate  for  the  want  of 
free  ventilation.   Mr.  Bawlinson  had  referred  to  the  sub- 
ject of  ships,  which  probably  afforded  the  best  opportu- 
nities for  making  experiments  in  relation  to  disinfeotion 
in  the  double  point  of  view  to  which  he  had  alluded, 
viz.,  the   preventing  the  spread   of   disease,  and  the 
drawing  ofi  of  vitiated  atmosphere  by  means  of  tho- 
rough  ventilation.    In  the  event  of  disease  breaking 
out  on  board  ship,  the  simplest  and  best  plan,  in  his 
opinion,  was  to  disperse  the  patients  over  every  part  of  the 
ship,  and  as  far  as  possible  place  them  under  canvass  on 
deck.    He  thought  the  great  oi  ror  generally  committed 
in  reference  to  infectious  diseases  on  board  ship,  was  con- 
tinuing to  treat  the  patients  between  decks,  which,  even 
in  the  best  appointed  ships  was  a  matter  of  great  diffi- 
culty, and  therefore,  wherever  it  could  be  done,  the 
proper  plan  was  to  encourage  ventilation  in  the  ship, 
and,  where  it  was  possible,  to  bring  the  siok  men  on 
deck,  and   put  them    under   tents.    He  thought  one 
great  cause  of  the  spread  of  contagious  diseases  in  a  ship, 
arose  from  the  fact  of  the  men  being  too  much  crowded 
together.     In  ships  of  war  carrying  from  900  to  1000 
men,  the  whole  crew  were  berthed  in  half  the  space  that 
was  necessary  and  available.     There  were  three  deck?, 
and  instead  of  the  men  being  scattered  over  these  spaces 
the  whole  were  accommodated  on  a  deck  and  a  half, 
leaving  the  same  amount  of  room  unoccupied.    They 
could  never  hope  to  meet  such  a  case  as  that  by  the  use 
of  disinfectants.     The  use  of  chlorides  might  correct 
noxious  effluvia,  but  the  only  real  remedy  was  the  re- 
moval of  the  cause.     It  was  a   dangerous    thing  to 
trust  to  disinfectants  where  the  cause  of  the  infec- 
tion was  removable,  and  in  999  cases  out  of  1000  he 
believed  the  causes  were  removable.     The  chairman  had 
alluded  to  the  importance  of  some  of  the  hygienic  rules 
laid  down  by  Moses  for  the  maintenance  of  health  in  the 
encampments  of  the  Israelites  during  their  joumeyings. 
They  found  that  in  the  Mosaic  institutions  a  pnmai^ 
place  was  given  to  the  destruction  by  fire  of  every  abomi- 
nation that  could  be  so  destroyed.    The  remains  of  the 
sacrifices  were  taken  without  the  camp  and  consumed  by 
fire.    The  streets  of  Jerusalem  were  not  only  swept 
daily,  but  the  material  so  collected  was  burned  outside 
the  city.    He  thought  these  matters  were  not  sufficiently 
attended  to  in  the  present  day.    He  had  personally  wit- 
nessed the  destruction  of  offensive  matter  in  the  camp 
before  Sebastopol,  either  by  burj'ing  or  burning.    In  the 
cavalry  camp  the  litter  ot  the  horses  wais  burned :  but 
in  the  first  instance  it  was  imperfectly  done.    With  a 
proper  system,  the  accumulation  of  large  heaps  of  offen- 
sive matter  might  have  been  prevented  by  burning,  to 
the  benefit  of  the  sanitary  condition  of  the  army.    He 
thought  there  was  no  question  but  that  fire  might  be 
more  beneficially  employed  in  destroying  what  was  of- 
fensive and  injurious  to  health,  and  the  refuse  of  the 
combustion  containing  charcoal  and  saline  matters  might 
be  employed  with  good  effect  in  sprinkling  suriaoes  thai 
had  been  polluted  by  the  iinpregnation  of  organic  im- 
purities. 

The  Chaibuan  here  called  attention  to  a  specimen  of 
disinfecting  fluid  before  him,  which  he  said  contained  a 
'elever  applicationof  oxygen  gas.    This  sabstance,  which 
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was  called  "  Condy's  Patent  Natural  Disinfectant,"*  con- 
tained for  2  equivalentA  of  manganese,  7  equivalents  of 
oxygen,  and  these,  in  a  state  of  combination,  readily  at- 
tacked organic  impurities  and  destroyed  them. 

Dr.  R.  Anous  Smith,  in  reply,  said,  in  answer  to  Mr. 
Campbell,  that  he  had  not  anticipated  the  removal  of  all 
the  ammonia  from  the  sewage  of  London  by  precipitation, 
but  it  woidd  be  preserved  in  the  liquid,  because  decom- 
liosition  would  be  arrested.  The  sewers,  therefore,  would 
give  off  no  foul  air,  and  lose  none  of  their  value  for 
manure.  If  not  disinfected  the  manure  would  be  of 
little  value  at  a  few  miles  distance.  A  portion  only 
of  the  ammonia  would  be  precipitated.  At  present  the 
liquid  manure  was  constantly  undergoing  decomposition. 
By  arresting  that  process  it  would  be  preserved.  In 
the  case  of  manure  from  stables,  cow-houses,  cesspools, 
and  similar  places,  all  the  ammonia,  phosphates,  and 
organic  matter  would  be  completely  preserved.  In 
answer  to  the  other  speakers  Dr.  Smith  said  that  he 
had  no  desire  to  supersede  air,  which  was  a  better  in- 
vention than  any  one  which  had  parsed  through  the 
Patent-office.  Ventilation  removed  impurities,  but  in 
their  passage  they  came  in  contact  with  persons  and 
with  ODJects.  Now  if  the  decomposition  were  arrested 
before  removal,  they  would  pass  off  without  doing  mis- 
chief. He  (Dr.  Smith)  wished  to  arrest  the  putrefaction 
in  the  sewers,  and  to  let  the  sewage  pass  through  Lon- 
don without  giving  off  offensive  fumes.  This  plan  both 
rendered  ventilation  of  sewers  unnecessaiy,  and  pre- 
vented loss  of  material.  A  similar  result  followed  the 
use  of  air.  Disinfection  rendered  the  vapours  that  arose 
in  hospitals.  Sec,  innocuous,  and  ventilation  might  then 
be  used  with  less  violent  currents  of  air,  which,  after  all, 
did  not  destroy  the  evil,  but  only  diluted  it.  Dr.  Smith 
added  that  the  disinfecting  powder  was  gradually  getting 
introduced  amongst  emigrant  ships,  where  liquids  were 
so  objected  to. 

A  vote  of  thanks  was  passed  to  Dr.  Angus  Smith. 

The  Secretary  announced  that  on  Wednesday 
next,  the  29th  instant,  a  Paper  by  Mr.  Francis 
Bennochy  *'  On  Metropolitan  Improvements  and 
Thames  Embankment,"  would  be  read. 


PARCHMENT  PAPEB. 

At  the  Boyal  Institution,  on  the  8rd  inst.,  the  Bev.  J. 
Barlow  gave  a  lecture  on  this  subject.  Mr.  W.  E.  Gaine 
has  discovered  the  remarkable  fact,  that  by  a  momentary 
immersion  of  paper  in  strong  sulphuric  acid,  diluted 
with  half  its  bulk  of  water,  and  allowed  to  cool, 
and  then  instantly  washing  it  free  from  acid, 
first  in  plenty  of  water,  and  then  in  weak  ammonia,  it 
becomes  endued  with  such  extraordinary  tenacity,  that 
whereas  a  band  of  the  ori^nal  paper,  of  about  an  inch  in 
width,  breaks  under  a  weight  of  seven  or  eight  pounds, 
in  its  modified  condition  it  will  support  nearly  a  hun- 
dredweight. The  lecturer  stated  that  Messrs.  De  La  Bue 
and  Co.  had  entered  into  an  arrangement  with  the  dis- 
coverer to  introduce  it  into  commerce,  where,  from  its 
almost  indestructibility,  it  will  doubtless  supersede  parch- 
ment in  many  of  its  applications.  Specimens  of  engravings 
were  exhibited  which  had  been  so  treated  after  having 
received  the  impression  :  the  acid  had  in  no  way  injured 
the  lines  of  the  engraving,  whilst  the  great  contraction 

*  Dr.  Hofmsn,  in  reference  to  this  liqaid,  mys,  **  I  have  care- 
fiilly  examined  the  alkaline  manganates  and  permanganates 
witn  reference  to  their  application  for  the  purposes  of  deo£>rising 
and  disinfecting,  for  which  you  propose  tnem.  The  remirkable 
facilitv  with  which  these^  sabstences  give  off  their  oxygen  to 
other  Dodies  being  taken  into  consideration,  the  idea  of  using 
these  salts  as  deodorixrn  and  disinfectants  appeared  to  me 
a  priori  a  most  happy  conception ;  bot  I  was  scarcely  prepared 
for  the  extraordinary  effects  which  the  manganates  and  per- 
manganates are  capable  of  produdog  when  employed  for  this 
purpose."'— Ed.liSf.  of  A,  JoumaL 


which  the  paper  underwent,  gave  a  delicate  softness  and 
sharpness  to  the  picture.  Several  photographs  were  like- 
wise exhibited  wnich  had  been  printed  on  this  parchmeDt- 
paper,  as  it  is  called,  the  peculiar  hard  nature  of  the 
surface  enabling  photographers,  the  inventor  states,  to 
obtain  beautifully  rich  tones  with  a  far  less  expendittire 
of  nitrate  of  silver  than  at  present. 

Mr.  William  Crookes,  in  a  communication  to  the 
Journal  of  the  Photographic  Society j  says : — 

"  On  seeing  the  really  wonderful  change  which  had  bv  tliii 
simple  means  been  wrought  in  an  engraving,  the  thougnt  in. 
stantly  occurred  to  me,  what  would  be  the  effect  of  treating  a 
finished  photo^ph  in  this  manner?  We  know  of  many  in- 
stances in  which  a  strong  acid  exerts  apparently  less  eneifctie 
action  on  bodies  than  the  same  acid  diluted;  and  it  wu  jut' 
possible  that  the  metallic  compound,  whatever  it  may  be,  eoo- 
stituting  the  dark  part  of  a  positive  paper  photograph,  mi^ 
pass  unscathed  through  the  ordeal ;  the  idea  was  at  all  eventi 
well  worth  putting  to  the  test  of  experiment,  and,  acoordiagljr, 
the  same  night,  strips,  of  photographs,  selected  as  samplei  cf 
different  tones  of  printing,  and  various  kinds  of  paper,  wen 
passed  through  the  acid  according  to  the  plan  above  stated. 

**  The  resmt  was  one  which  I  certainly  had  not  antieipsted: 
the  colour  and  tint  of  the  picture,  even  in  tiie  most  ddicate  half- 
tones, remained  perfectly  intact,  while  the  powoful,  yet  unifini 
contraction  of  the  paper  added  consideraoly  to  the  shsipoeii; 
the  paper  was,  besides,  suddenly  gifted  with  such  great  strength, 
that  not  only  would  it  bear  tfaie  roughest  handling  during  the 
washing  operation,  without  even  the  posnbdity  of  tearing  it ; 
but  at  any  after.time,  when  finished  and  mounted,  it  would  hear 
hard  rubbing  with  soap  and  water  and  a  wet  doth,  without  the 
slightest  roughening  or  abrasion  of  the  sufaee,  if  it  were  iniB- 
cienti  V  dirty  to  render  such  a  mode  of  treatment  advantageous. 
Added  to  this,  the  surface  (of  an  unalbumenised  print)  assumed 
a  peculiar  glossy  appearance,  givinff  a  richer  finish  to  the  pietvre, 
without  the  g\ue  wnich  is  so  muen  objected  to  in  albuminised 
pictures.  Another  effect,  which  time  alone  can  decide  whether 
or  no  it  mav  be  added  to  this  long  list  of  advantam,  was  this: 
a  picture  which  was  lading  rapii^,  was  so  treateo  on  one  hatt 
omv;  there  was  a  powerful  odour  of  hydro-snlphnrie  acid 
evolved,  and  certainly  there  has  been  no  further  uding  since, 
although  the  short  space  of  time  which  has  elapsed  since  tfjing 
the  experiment,  makes  it  difficult,  as  yet,  to  appredake  sny 
diffennce  between  the  two  halves  as  regards  their  intensity.'* 


DISINFECTANTS. 
Sib,  —  During  the  discussion  on  disinfectants  lut 
evening  allusion  was  made  to  chloride  of  zinc.  Spe- 
cimens were  placed  on  the  table,  but  it  does  not  a{^)ear 
to  be  generally  known  that  in  the  list  of  medical  stores 
directed  by  the  Board  of  Trade  to  be  kept  on  board 
British  merchant-ships  on  foreign  voyages,  pursuant  to 
17  &  18  Vic,  cap.  104,  sec.  224,  chloride  of  zinc  is  the 
only  disinfectant  ordered  to  be  used. — I  am,  &c., 

GEO.  F.  MOBBELL. 
April  23rd,  1897. 

FCECAL  DISINFECTION  BY  FIBE. 

SiB,-;-The  paper  of  Dr.  Smith  makes  out  very  dearly 
the  distinction  between  deodorising  and  disinfecting,  and 
the  discussion  made  it  as  clear  that  disinfecting,  though  it 
may  be  a  concomitant  with,  ought  by  no  means  to  be 
considered  a  substitute  for,  thorough  ventilation. 

But  the^necessity  for  disinfection  arises  fh)m  putrefso- 
tive  fermentation.  For  Example,  fresh  foscal  matter  is 
merely  putrid ;  the  constant  rapid  passage  of  fresh  air, 
t.e.,  thorough  ventilation,  would  prevent  putrefaction,  and 
so  also  would  the  total  absence  of  air. 

The  addition  of  water  would  at  first  diminish  the  pe^ 
ception  of  odour,  and  subsequently  it  would  hasten 
putrefaction  when  thoroughly  saturated. 

Can  we  dispense  with  water  and  prevent  patrefacUon? 
I  will  suggest  an  experiment. 

Take  a  vessel  of  glazed  stone  ware,  say  two  feet  in 
diameter  and  three  feet  in  depth,  fitting  it  with  a  cover, 
M  a  doeet. 
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Place  in  it  a  given  quantity  of  Mr.  M'Dou gall's  disin- 
fecting powder,  and  thzee  to  four  inches  in  depth  of  the 
flhale  oil  made  in  Glasgow  by  Mr.  Young,  or  the  earth 
oil  of  Raingoon. 

Uae  the  vessel  so  prepared  for  the  reception  of  foecal 
matter  without  urine  or  water  till  it  be  half  full,  taking 
care  that  the  oil  be  in  such  quantity  as  alwavs  to  float 
over  the  surface  and  thus  hermetically  seal  the  fcscal 
matter  from  access  of  the  air. 

When  sufficiently  fhll  take  the  vessel  to  some  gas- 
works and  place  the  contents  in  a  retort,  unconnected 
with  the  main  easometer,  but  discharging  the  distilled 
gas  into  a  special  vessel. 

The  gas  and  its  illuminating  qualities  may  then  be 
ascertained,. and  also  the  residual  ash  or  coke. 

If  it  should  turn  out  that  the  oil  and  Mr.  M'DougalVs 

Sowder  will  prevent  all  evolution  of  gas,  and  that  the 
estructive  distillation  is  effectual  and  useful,  we  shall 
obtain  a  new  and  very  important  starting  point  which 
may  indicate  the  means  of  obtaining  a  pure  river  with- 
out costly  sewers. 

I  believe  that  by  fire,  and  not  by  water,  is  the  purifica- 
tion of  our  cities  to  be  accomplished.  Fire  is  a  de- 
stroyer of  miasma — ^water  is  but  an  extender.  The 
dried  fosces  of  animals  are  the  sole  fiiel  in  many  districts 
of  the  world,  and  are  alisolntely  inodorous.  It  is  pos- 
rible  that,  from  one  step  to  another,  in  onr  city  im- 
provements we  shall  gradually  displace  onr  water-closets 
and  substitute  for  them  oil-closets  and  fire  retorts,  heated 
by  gas  jets,  which  will  puige  and  bum  away  our  grosser 
excreta.  I  have  more  than  once  propounded  this  doc- 
trine in  print. — I  am,  yours  faithfully, 

W.  BRibGES  ADAMS. 

April  22iid,  185Y. 

THE  TIDES  IN  THE  SOUTH  PACIFIC. 

8iB, — A  short  time  ago,  in  scanning  the  pages  of  an 
old  book  of  Travels  in  the  South  Seas  (by  the  Rev.  J. 
Williams,  a  missionary,)  my  eye  fell  on  some  brief 
remarks  on  the  phenomena  of  the  tides  of  some  of  the 
islands,  which  seems  to  me  to  be  so  singular  that  I  take 
the  liberty  of  transcribing  the  passage,  fie  sa3'8 : — **  It  is 
to  the  missionaries  a  well-known  fact,  that  the  tides  in 
Tahiti  and  the  Society  Islands  are  uniform  through- 
out the  year,  both  as  to  the  time  of  the  ebb  and  flow, 
and  the  heights  of  the  rise  and  &11,  it  being  high  water 
invariably  at  noon  and  midnight,  and  consequently  the 
water  is  at  its  lowest  point  at  six  o'clock  in  tlie  morning 
and  evening.  The  rise  is  seldom  more  than  eighteen  inches 
or  two  feet  above  low-water  mark.  It  must  be  observed 
that  mostly  once,  and  frequently  twice  in  the  year,  a  very 
heavy  sea  rolls  over  the  reef,  and  bursts  with  great  vio- 
lence upon  the  shore.  But  the  most  remarkable  feature 
in  the  periodically  high  sea  is  that  it  invariably  comes 
from  the  west  or  south-west,  which  is  the  opposite  direction 
to  that  from  which  the  tide  wind  blows.  The  eastern  sides 
of  the  island  are,  I  believe,  nev^r  injured  by  these  pe- 
riodical inundations.  I  have  been  thus  particnlar  in  my 
observations,  for  the  purpose  of  calling  the  attention  of 
scientific  men  to  this  remarkable  phenomenon,  as  I  be- 
lieve it  is  restricted  to  the  Tahitian  and  Society  Island 
l^roups  in  the  South  Pacific,  and  the  Sandwich  Islands 
in  the  North.  I  cannot,  however,  speak  positively 
respecting  the  tides  at  the  islands  eastward  of  Tahiti, 
but  at  all  the  islands  I  have  visited  in  the  same  parallel 
of  longitude  southward,  and  in  those  to  the  westward,  in 
the  same  parallel  of  latitude,  the  same  regularity  is  not 
observed,  out  the  tides  vary  with  the  moon,  both  as  to 
the  turn,  and  the  height  of  the  rise  and  fall,  which  is 
the  case  at  Barotonga."  Admiral  Beechey  is  the  only 
person,  that  I  am  aware  of,  who  has  given  any  solution 
to  the  question,  and  he  proposes  as  a  simile  a  basin  to 
represent  the  harbour,  over  the  margin  of  which  the  sea 
maks  with  considerable  violence,  thereby  throwing  in  a 
larger  body  of  water  than  the  narrow  channels  can  carry 


off  in  the  same  time,  and  consequently  the  tide  rises,  and 
as  the  wind  abates  the  water  subsides. 

This  Mr.  Williams  denies,  and  in  proof  of  his  assertion 
brings  forward  several  arguments  and  states  several  facts, 
of  which  I  select  the  following  as  most  likely  to  bear 
on  the  point : — 

1.  That  the  undeviating  regularity  of  the  tides,  is  so 
well  understood  by  the  natives,  who  distinguish  Hm 
hours  of  the  day  by  terms  descriptive  of  its  state,  such 
as  the  following,  "  where  is  ih&  tide,"  instead  of  "  what 
o'clock  is  it." 

2.  There  are  many  days  during  the  year  when  it  is 
perfectly  calm,  and  yet  the  tide  rises  and  falls  in  the  same 
way,  and  very  frequently  there  are  higher  tides  in  calms 
than  during  the  prevalence  of  the  trade  winds. 

8.  The  tides  are  equally  regular  on  the  west  side  of  the 
island,  which  the  trade  wind  does  not  reach,  as  on  the 
east,  from  which  point  it  blows. 

4.  The  trade  wind  is  most  powerful  from  noon  till 
four  or  five  o'clock,  during  which  time  the  water  ebbs  so 
fast,  that  it  reaches  its  lowest  level  by  6  o'clock,  instead 
of  in  Uie  morning,  as  Admiral  Beechey  states,  at  which 
time  it  is  again  high  water. 

Admiral  Beechey's  explanation  being  manifestly  at 
variance  with  the  truth,  it  devolves  on  abler  heads  than 
mine  to  give  a  satisfactory  solution ;  and  hoping  yon  will 
excuse  my  troubling  your  columns  with  the  alwve  inter- 
esting facts,  I  am,  &c., 

"INQUIBEB.'' 

April  20, 1857. 


•  MEETINGS  FOB  THE  ENSUING  WEEK. 

HOK.   Fhilotophlcal  Club,  5|.    AnnlTemiy. 

Actoanef,  7. 

London  tnf t.,  7.  Mr.  T.  A.  Malone,  **  On  Fhotognphj ;  lis 
preMnt  condftion  and  most  important  appUcntloiu.** 

Geognphioal,  Bh.    I.  Sir  John  F.  DaTif,  *'  On  CUna  and 
the  ChlneM.*^   II.  Ck>nunander  A.  0.  Gregory,  '*  Com- 
pletion of  the  North  Anttnlian  Expedition.*^ 
Tuis.  Bojm  Init,  3.    Dr.  J.  P.  Lacaita,  LL.D.,  "  On  Italisa 
Literature— Dante.'* 

CItU  Engineers,  8.  Diacnwion  :  "  On  Eleetro-MagnetlimM 
a  Motire  Power,**  and  if  time  permiu,  Mr.  O.  L.  Holss- 
worth,  "  On  the  Conrenion  of  Wood  bj  Madhinety.** 

Hed.  and  Chimrg.,  e^. 

Zoological,  9. 
Who.  Zoological,  1.    AnnlTenarj. 

Sodetjr  of  Arts,  8.    Mr.  F.  Bennoch,  "  On  MetrQpoUtsii 
Improrementi  and  Thames  Embankment.'* 
Tbvbs.  Boyal  Inst.,  3.    Prof.  J.  Tjndall,  **  On  Sound,  and  «»• 
aasociated  phenomena.** 

Rojal  Soeietj  Club,  6. 

liondon  Inst.,  7.  Mr.  T.  W.  Burr,  **  On  the  History  and  In- 
struments of  the  Rojsl  ObserratoTT  at  Greenwich ;  and  of 
other  celebrated  Cbserratories  and  Instruments,  with  the 
principal  discoreries  made  bj  their  means.** 

Antiquaries,  8. 

Royal,  8^. 
FBI.    Horticultural,!.    Annirersary. 

Archnoloc^cal  Inst.,  4. 

Bonl  Inst.,  8|.    Gapt.  John  Grant,  **  On  the  Application  of 
Heat  to  Domestic  Purposes,  and  to  Military  CoOkery.** 
Sat.    London  Inst.,  3.    Prof.  Robert  BenUey,  ''On  Systematis 
Botany,  with  especial  reference  to  the  natural  systems  of 
arrangonent.'* 

Royal  Inst.,  3.  Prof.  E.  Frankland,  •*  On  the  Relations  of 
Chemistiy  to  Graphio  and  Plastic  Art.** 

Medical,  8. 


PATENT  LAW  AMENDMENT  ACT. 

APPuoAnoss  rom  patbhts  axd  PBOTBcnoir  allowed. 

[From  OaMetU,  April  17tk^l^7.] 

Dates  1 2Cik  December  ^  1 858. 
2864.  Htanr  Wimbidl,  AJdermaston,  Berk*— Improrements  in  ma- 
chuieiy  or  apparatus  for  the  manuftctnra  of  bricks,  tiles, 
pipes,  and  other  articles  of  a  similar  nature. 

DaUd  3lsl  Jtmuaryt  1857. 
388.  Duncan  Morrison,  Bordesley  Works,  Birmlni^iam— A  new  or 
improred  manuiheture  of  ordnance. 

Bated  Vttk  Ftbrmarg,  1817. 
678.  Edward  Moeklow,  Buy— An  improvement  in  the  manufiwtiirs 
of  •*aliiarine.** 
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Daied  3rd  Marck,  1867. 
«18.  Junei  Broad,  149  and  150,  Drurj-lano— The  application  of 
artiflcial  l)oardB.  or  jiapier  inacb6,  or  patent  composition 
iKMrdi,  composed  (or  partlj  so)  of  anj  regeUble  fibre,  and 
tbe  like,  eitber  in  its  raw  state  or  worked  up  from  old  sub- 
stances, to  Mction  wasbers  of  every  description  of  wbeeled 
carriage  and  cart  azlw,  also  ftnrcoTering  wing  and  dasb  irons, 
and  forming  beel  boards  for  Hansom  cabs. 

Dated  1th  March,  1857. 
M4.  EUonore  Augtutin  Pagnerre,  143,  Drnrj-lane— A  maeblne  for 
ooanting,  cutting,  and  inserting  wire  in  blocks  of  wood  for 
tbe  parp<Me  of  printing  and  stamping  on  linen,  calico,  silk, 
clotb,  and  paper,  and  for  all  printing  purposes. 

Dated  ISth  March,  1857. 

946.  George  Farrell  Remfrjr,  Riches-court,  Lime-street— A  portable 
apparatus  for  working  punkas  and  wblsks. 

748.  Tbomas  Dean,  Wbittle-Iane,  near  Burnlej— Improrements  in 
looms. 

750.  William  Edward  Newton,  66,  Cbancery-Iane— Certain  im- 
proTements  in  artiflcial  legs.    ( A  communicatton.) 

9S2.  James  Witbnall,  Manchester— Certain  improvements  in  tbe 
manufacture  of  rollers  or  cjlinders  to  be  employed  for  print- 
ing calico  and  other  surfaces. 

964.  William  McCuIloch  and  Thomas  Kennedy,  Kilmarnock,  N.B. 
— Improvements  in  stop-cocks  or  valves. 

766.  John  Fox,  Preston — An  improved  music  scale. 

Dated  ISth  March,  1857. 

768.  Thomas  Yarrow,  Arbroath,  Forflur,  N.B.— Improvements  in 
locomotive  steam  engines. 

760.  IVan9ois  Barthelemy  Loubati^res,  Agen,  France— Improve- 
ments in  the  manufacture  of  paper,  cardboard,  and  paste- 
board. 

762.  Richard  Talbot,  Hoxley,  nearBilston,  Stafiordsblre— Improve- 
ments in  fomaces  and  in  the  manufkcture  of  iron. 

764.  Lewis  Hope,  Bishopsgate  Churchyard— Improvements  in  the 
manufacture  of  paper.    (A  communication.) 

766.  John  Horace  Taylor,  New  York — Improvements  in  buckets  and 
valve  seats  for  bilge  and  other  pumps. 

768.  Joseph  Lewis,  Salford— Improvements  in  machinery  or  appa- 
ratus for  reaping  and  mowing. 

Dated  \9th  March,  1857. 
770.  Henry  Armistead,  Colne,  Lancashire— An  improved  "picker," 
to  be  used  in  power  looms  for  weaving. 

773.  Richard  Archibald  Brooman,  166,  Fleet-street— An  improved 

prqjectile.    (A  communication.) 

774.  Marie  Amedie  Charles  MelUer,  Frews  Weir  Mills,  Exeter- 

Improvements  in  desiccating  or  drying  paper  and  other  goods 
in  process  of  manufiwture. 

Dated  Wth  March,  1857. 

9f6.  Thomas  Sidebottom  Adsbeadand  Abraham  Holden,  North-end 
Mills,  Stalybridee,  Cheshire — CerUUn  improvements  in  ma- 
chinery for  carding  cotton  and  other  fibrous  materials. 

782.  Charles  Weiss  and  Henty  Lister,  Huddersfield,  and  John 
Mitchell,  Sbeepridge,  near  Huddersfield — Improvements  in 
finishing  woollen  and  other  textile  fltbrics,  and  In  the  ma- 
chinery or  apparatus  employed  for  that  purpose. 

784.  Nathan  James  GrecDwood,  Morley,  near  Leed»— Improvements 
in  spinning  mules  and  slubbing  machines. 

786.  John  Cbedgey,  the  Grove,  Southwark — Improvements  in  ma- 
chinery for  maneling,  calendering,  or  pressing  goods. 

788.  Isaac  Atkin  and  Marmaduke  Miller,  Nottingham— Improve - 
ments  in  dividing  lace. 

Dated  ZUt  March,  1857. 

886.  John  Campbell  Evans,  South  Lambeth— Improvements  in  rail- 
way rolling  stock. 

687.  Samuel  Jabez  Goode,  Aston,  near  Birmingham— Aimprove- 
ment  or  improvements  in  depositing  metallic  alloys  by  elec- 
tricity. 

889.  George  Lauder  and  Thomas  Ireland,  Dunfermline,  N.B. — Im- 
provements in  the  manufkcture  of  brine  to  be  used  in  the 
manulkcture  of  salt. 

861.  John  Graham,  Ann -street,  Devonport-street,  Commercial-road, 
East — An  improved  steering  apparatus. 

893.  Anguish  Honour  Augustus  Durant,  Conservative  Club,  St. 
James'a — Certain  improvements  in  omnibuses. 

Dated  UtAprit,i857. 

605.  Charles  lies,  Birmingham— Improvements  in  bolts  for  doors. 

897.  Benjamin  Horatio  Paul,  Torrington- street — Improvements  in 
the  preservation  of  stone,  eitber  natural  or  artiflcial,  also  of 
cements  and  other  similar  compositions. 

M9.  Charles  Greeves,  St. Thomas  street,  Southwark— Improvementa 
in  breech -loadinf;  guns  and  pistols. 

901.  Robert  Adam,  Paisley— Improvements  In  preparing  and  finish- 
ing threads  or  yarns. 


915. 


917. 


903.  I^ambert  Pcrin,  2,  Rue  Barbette,  Paris— The  easy  diteovery  of 
flaws  and  escapes  in  gas  pipes. 

906.  John  Sugdeii,  Bradford— Improvements  in  the  manq&ctare  of 

combs  for  combing  wool,  silk,  cotton,  flax,  or  other  fltanias 
materials. 

907.  AlAred  Vincent  Newton,  66,  Chancery-lane— Certida  improve- 

ments in  fire-arms.    ( A  communication. ) 
909.  John  Oliver,  24,  Bow-lane,  Poplar— Improvements  in  apparates 
for  manufiwturing  and  conveying  sulphuric  add. 

Dated  2nd  April,  1857. 

911.  George  Lowry,  Salford— Certain  improvements  in  machiaeiy 
for  heckling  flax  and  other  fibrous  materials. 

913.  John  Frederick  Wieland,  Glasgow — Improvementa  in  portable 
apparatus  und  materials  for  cleaning  the  teeth. 
Howard  Asbton  Holden,  Bingley  Works,  Birmingham— Cer- 
tain  improvements  in  carriage  lamps  and  general  carriage 
and  harness  furniture  and  fittings. 
Edwin  Maw,  Doncaster  Iron  Works,  Yorkshire — ^An  improve- 
ment in  the  points  of  railway  crossings. 

919.  Richard  Archibald  Broonoan,  166,  Fleet-street— ImprovemenU 
in  treating  and  bleaching  fibrous  v^etable  subatanoes,  and 
in  mac  b  inery  employed  therein.    (  A  communication. ) 

921.  Alft-ed  Vincent  Newton,  66,  Chanoery-lane—Imprarements  in 
repeating  fire-arms.    (A  communication.) 

Dated  ^dApra,\^1. 

923.  William  Henry  Box,  East  Looe,  Cornwall— An  improved  fish 
hook.  

925.  Stephen  Barker,  Birmingham— An  improvement  or  improve- 
ments in  the  manufitcture  of  steel. 

927.  Richard  Archibald  Brooman,  166,  Fleet-street— A  machine  for 
the  manufacture  of  bolts  and  rivets.    (A  communication.) 

929.  David  Joy,  Leeds — Improvements  in  steam  engines. 

931.  Thomas  Craddock,  137,  Tachbrook-atreet,  Pimlico— Certain 
improvements  in  the  steam  engine  and  steam  boiler. 

923.  Felix  Marie  Baudouin,  Paris— Improvements  in  the  wireeor 
conductors  of  electric  tel^japhs,  and  in  the  machinery  for 
the  manufacture  thereof. 


IXVENTIOK  WITH  COMPLETK  SPRCiriCATIOX  FILED. 

983.  Jean  Franfois  Victor  Lamaudfea,  2,  Rue  Gabrielle,Montmaitre, 
near  Paris— For  the  disinfection  and  deodorisation  of  J""*"**" 
and  vegetable  substances.— 8th  April,  1857. 
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2419. 
2421. 
2449. 
2450. 
24S4. 
2457. 
2468. 

2489. 
2498. 
2551. 

2622. 
2700. 

2948. 

334. 


2470. 
2480. 
2485. 
2468. 
2490. 
2491. 
2497. 
2530. 


Apra  llth. 
Edward  Tombs. 
Ferdlnando  Foggl. 
Cliarles  Humflrey. 
Joseph  Harrison. 
James  Young. 
John  Thomas  Forster. 
Peter  Armand  le  Comte  de 

Fontainemoreau. 
Nehemiah  Brough. 
George  White. 
Constantino  Jolin  Baptist 

Torassa. 
William  Spence. 
Nicolas  Pierre  Joseph  Le- 

seure. 
Louis  Joseph  Fr^^ricMar- 

gueritte. 
Henry  Smith. 

April  2\$t, 

William  Smith. 
Godft-cy  Ermen. 
John  Francis  Porter. 
John  Macdonald. 
Albert  Demerit  Bishop. 
Theopbilus  Horrex. 
Isaac  Bailey. 
Joseph  Armstrong.  . 


2548. 
2570. 
2574. 
3576. 

2577. 

2580. 
2596. 
2598. 
2600. 
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2734. 

241. 

341. 
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473. 
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545. 

647. 
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David  H.  Whitt«more. 
Thomas  Ainaley  Cook. 
William  Joseph  Curtis. 
Samuel  Teame  and  Geoist 

William  Richmond. 
James  Nasmyth  and  Robert 

WUson. 
Eugene  Napolten  Cadet. 
Charles  Tittertoa. 
William  Edward  Newton. 
Herbert  Keeling. 
George  Collier. 
Louis  Joseph  Victor  Vnit- 

ton. 
William  Morphet. 
Rd.  Archibald  Brooman. 
Julian  Bernard. 
Charles  WasteU  Dixcy. 
John  Kinniburgh. 
William  Edward  Kewtoa. 
David  Yoolow  Stewart. 
James  Gilroy. 
John  Henry  Johnson. 
Hector  Christie. 
Thomas  Clayton. 
John  Henry  Jobnson. 
Alexander  MitchelL 
William  Wood. 
John  Henry  Johnson. 
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Amril  \Zth. 
871.  Henry  Meyer. 
April  Uth. 
FVederick  Buonaparte  An 
derson. 

^Drf7  15/A. 
Frederic  Barnett. 
Julian  Bernard. 
Julian  Bernard. 
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877. 
890. 
891. 


DUTT  OF  £50  HAS  BEI2I  PaXS. 

April  16/A. 
894.  Henry  Hacks  Gibbs. 
697.  Jean  Francois  Felix  Chal- 

leton. 
924.  Henry  Bemonlli  Barlow. 

April  \%th, 
892.  John  Rowley. 
935.  Moses  Poole. 
960.  Joseph  BarUng. 
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George  Edmund  Oldham 
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60,  Mortimer-atreat,  Cawttdiah- 
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Imirual  of  %  Sotietg  of  %xii. 


FRIDAY,  MAY  1.  1867. 


NOTICE  TO  MEMBERS  AND 
INSTITUTIONS.      - 

The  prizes  awarded  by  the  Society'e  Ex- 
aminers to  the  succeBsfnl  Candidates  at  the  June 
Examination  in  London  will  be  distributed  on 
the  morning  of  Tuesday,  the  23rd  of  June,  at 
the  Society's  House  in  the  Adelphi. 

The  Society's  Annual  Dinner  will  take  place 
at  the  Crystal  Palace  in  the  afternoon  of  the 
6ame  day. 

The  Sixth  Annual  Conference  of  the  Repre- 
aentatives  from  Institutions  in  Union  with  the 
Society,  is  appointed  to  be  held  at  the  Society's 
House  on  Wednesday  the  24:th  of  June. 

The  Annual  General  Meeting  for  receiving 
the  report  of  the  Council  and  the  Treasurer's 
statement  of  receipts,  payments,  and  expenditure' 
during  the  past  year,  and  also  for  the  Election  of 
Officers,  will,  in  accordance  with  the  Bye-Laws, 
take  place  at  4  o'clock  on  the  same  day. 


CONVERSAZIONE. 

The  Society's  Second  Conversazione  will  take 
place  on  Wednesday  evening,  the  6th  of  May. 
On  this  evening  the  Pictures  and  Sketches  of  the 
late  Thomas  Seddon,  Esq.,  will  be  exhibited,  and 
An  address  will  be  delivered  by  John  Ruskin, 
Esq.  Gentlemen  only  are  invited  to  this  Con- 
versazione. Cards  have  been  issued  to  the  mem- 
bers. Any  member  not  having  received  his  card 
is  requested  to  communicate  with  the  Secretary. 


HONORARY  LOCAL  SECRETARY. 

The  following  gentleman  has  been  appointed 
Honorary  Local  Secretary : — 

The  Rev,  J.  Maxwell  Weir,  Leek.      • 


TWENTIETH  ORDINARY  MEETING. 
Wednesday,  April  29,  1867. 

The  Twentieth  Ordinary  Meeting  of  the  One 
HnAdred  and  Third  Session  was  held  on  Wed- 
nesday, the  29th  inst,  the  Rev,  Dr.  Booth, 
F.R.S.,  in  the  chair. 

The  following  Candidates  were  baUoted  for 
and  dnly  elected  members  of  the  Society : — 

Bjron,  Henry  Devey,  Oeorge 

Corthorn,  Charles  Gi*eeu,    the  Rev.   Charles 

Daniel,  J.  C,  LL.D.  Stroud,  M.A. 

Hisoockfl,  Alfred  J. 


The  paper  read  was  : — 

METROPOLITAN     IMPROVEMENTS      AND 
THAMES  EMBANK3IENT. 

By  Franx'Is  Bennoch, 

The  subject  on  which  I  have  undertaken  to  read  a 
paper  this  evening  is,  even  In  its  most  limited  sense, 
sufficient  to  chill  one's  enthusiasm  and  appal  the  most 
courageous  improver ;  but,  taken  comprehensively,  the 
difficmty  is  immensely  increased.  It  is  hard  to  resolve 
where  to  begin  and  what  to  reject,  so  as  to  touch  the 
most  important  points,  and  bring  them  all  within  the 
compass  of  an  hour's  address.  To  treat  shortly  and 
intelligently  a  subject  which  embraces  whatever  relates  to 
the  health,  comfort,  convenience,  and  general  well-being 
of  two  millions  and  a-half  of  people,  involves  no  trifling 
responsibility.  Nothing  calculated  to  improve  their 
condition  ought  to  be  excluded.  Ventilation,  drainage, 
sewage,  public  parks,  baths,  wash-houses,  and  all  othei* 
sanitary  regulations,  whether  superintended  by  Corpo- 
rations, Royal  Commissions,  Boards  of  Works,  Parish 
Vestries,  or  Local  Boards,  are  necessarily  includeid  under 
the  general  idea  of  Metropolitan  Improvements. 

From  such  a  catalogue  of  matters  demanding  our  atten- 
tion we  ought  not  to  consider  as  unworthy  of  our  notice, 
water  companies,  gas  companies,  paving  principles,  or 
street  cleansing  ;  but  as  each  subject  enumerated  pos- 
sesses in  itself  material  sufficient  for  a  single  paper,  I 
shall  content  myself  with  cursorily  touching  them  as  I 
pass,  and  now  proceed  to  the  more  immediate  duty  I 
have  to  perform,  my  purpose  being  to  confine  my  re- 
nuirks  to  such  improvements  in  our  public  thoroughfares 
as  will  give  increased  facilities  for  the  traffic  of  the 
metropolis. 

Before  proceeding  to  consider  our  streets  as  they 
absolutely  exist,  we  will  rapidly  survey  the  past,  so  as  to 
enable  us  more  justly  to  appreciate  the  present,  and  par- 
tially excuse  the  difficulties  that  beset  us.  No  people 
have  ever  been  sufficiently  far-seeing  to  anticipate  ac- 
curately the  wants  of  the  future.  Streets  amply  com- 
modious a  hundred  years  ago  are  altogether  insufficient 
for  the  necessities  of  to-day.  So  short-sighted  are 
persons  in  power,  that  before  the  completion  of  their 
approved  designs  they  are  frequently  obliged  to  confess 
their  blunder,  and  regret  the  mistake  they  have  com- 
mitted. The  New  London-bridge  was  widened  consi- 
derably after  the  first  design  was  settled  and  accepted, 
and  had  it  been  increased  by  twenty  feet  additional,  the 
public  advantage  would  liave  been  better  consulted.  An 
idea  prevailed  in  the  City  that  fifty  feet  was  ample  for 
any  first-rate  street.  Moorgate-street  and  New  Cannon- 
street  were  laid  down  and  built  under  tliat  idea  by  the 
then  Chairman  of  the  Improvement  Committee,  in  oppo- 
sition to  the  better  judgment  of  their  eminent  architect. 
The  result  is  that  entering  Moorgate-street  from  the 

I  wider  street  beyond,  is  like  entering  a  well.  Prejudice 
ruled,  and  reason  was  left  in  abeyance.  No  first-class 
leading  thoroughfare  ought  to  be  constructed  on  a 
scale  of  less  than  sixty  feet  between  the  houses,  ffom 
front  to  front.  Nine  feet  for  the  foot  pavement  on  each 
side,  and  forty-two  feet  for  the  roadway.  This  would 
enable  two  persons  to  walk  abreast,  and  allow  one  person 
to  pass  in  each  direction  on  each  side  of  the  street ;  42 
feet  for  the  carriage  way  gives  room  for  five  or  six  con- 
veyances ;  one  to  stand,  when  nece«!sary,  by  the  kerb  on 
each  side ;  one  line  of  slow  waggons  and  another  of  swift 
cabs  to  proceed-  in  either  direction.  This  establishes  a 
principle  that  should  ever  be  maintained.  A  less  width 
is  proauctive  of  many  interruptions,  a  greater  width  in 
a  street  of  business  or  general  traffic  might  lead  to  con- 
fusion, but  could  not  improve  the  convenience,  while  to 
cross  on  foot  would  be  attended  with  considerable  diffi- 
culty, if  not  absolute  danger. 

That   the    thoroughfares   of  London    should   con- 
tinue  as  they  are,  is  discreditable  to  us  as  an  enter- 
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prising  people.  There  is  not  on  the  face  of  the  globe 
a  finer  situation  for  the  metropolis  of  the  trade,  the 
commerce,  the  wealth  and  the  luxury  of  ^e  civilised 
world ;  and  those  who  chose  it  displayed  good  sense  and 
judgment.  Never  dreaming  of  the  marvellous  future 
they  only  consulted  their  then  necessities.  A  sea-faring 
people,  their  highways  were  the  rivers.  Liable  to  at- 
tack from  hostile  tribes,  their  security  was  promoted 
by  adopting  a  locality  combining  in  itself  the  great- 
est number  of  natural  advantages ;  the  first  being  con- 
tiguity to  the  ocean,  and  yet  with  sufficient  distance 
to  render  any  sudden  attack  unlikely  by  day,  and 
utterly  impracticable  under  the  shadow  of  night,  the 
serpentine  course  of  the  Thames  rendering  naviga- 
tion in  the  dark  utterly  hopeless.  The  second  advantage 
was  its  excellent  situation  for  agricultural  and  grazing 
purposes.  The  natural  soil  being  composed  of  gravel 
Nid  loamy  clay,  rendered  very  productive  by  the  application 
of  the  refuse  matter  of  large  towns ;  the  surface  of  the 
grpund  beautifully  undulating,  with  a  great  variety  of 
gentle  hills  and  pl^sant  dells ;  the  air  temperate  but 
moist,  and  innumerable  springs  supplying  an  abundance 
of  the  purest  water,  made  and  make  London  by  nature 
one  of  the  healthiest  situations  that  could  have  been 
selected.  Ascending  the  river,  the  site  chosen  was  the 
first  really  appropriate.  Though  easy  of  approach,  the 
banks  were,  nevertheless,  sufficiently  elevated  to  form 
a  natural  barrier  against  the  encroachment  of  the  tides. 

It  requires  no  effort  of  the  imagination  to  stretch  back 
a  couple  of  thousand  years  and  witness  the  painted 
natives  building  their  tiny  huts  by  the  side  of  their 
pleasant  river.  Coming  down  the  stream  of  time  we  ob- 
serve them  gradually  change.  The  straggling  structures 
increase  in  number,  and  by  and  bye  unite  to  form  a 
picturesque  but  irregular  row  of  inconvenient  cabins; 
population  increased,  but  the  banks  of  the  river  were  in- 
flexible and  could  not  be  extended,  nor  ^ould  it  have 
been  consistent  with  the  habits  of  the  times  for  the  in- 
habitants to  be  scattered  and  dwelling  far  apart.  They 
clustered  together  for  mutual  protection,  and,  there- 
fore, another  straggling  row  in  the  rear  of  the  first 
appeared  and  formed  the  first  street.  Another  and  another 
followed,  until  the  sides  of  the  gentle  slopes  were  covered 
with  the  huts  of  the  early  setUers.  The  space  between 
the  houses  would  necessarily  be  only  sudi  as  to  permit 
the  inhabitants  to  pass  and  repass  with  their  burdens  on 
their  heads  or  shoulders.  When  pack-horses  superseded 
human  labour  in  the  heavier  work,  the  streets  were,  no 
doubt,  found  too  narrow;  and,  true  to  their  nature,  it  is 
to  be  expected  that  some  excited  and  sturdy  Briton  de- 
nounced the  then  Chief  Commissioner  of  Works  for 
neglect  of  duty.  A  collection  of  such  speeches  would, 
'even  now-a-days,  be  of  rare  value,  when  no  man  seems 
to  have  capacity  or  power  enough  to  grasp  and  conquer 
the  giant  evil.  The  streets,  then  as  now,  followed  the 
course  of  the  river,  narrow,  winding  and  inconvenient. 
In  England,  Scotland,  Ireland,  on  the  continent,  and  even 
in  the  United  States,  this  law  holds  good.  The  river 
forms  the  base  and  determines  the  direction  of  the 
streets. 

Turnpike  roads,  canals  and  railways,  those  triumphs 
of  the  genius  of  Macadam,  Brindley,  and  Stephenson,  in 
fadlitating  the  intercourse  of  man  with  man,  have  consi- 
derably modified  the  laws  previously  existing,  and  streets, 
straight  as  aline,  and  of  admirable  width,  instead  of  being 
the  exception,  are  becoming  the  rule.  The  fonndera  of  the 
city  of  Philadelphia  were  the  first  to  abandon  the 
picturesque,  and  determine  that  utility  was  the  only 
rational  principle  that  a  reasonable  people  should  adopt. 
But  nature  seems  to  rebel  acainst  any  and  every 
^rstem  that  would  attempt  to  famion  it  into  anything 
like  perfect  uniformity.  The  streets  of  Philadelphia 
mre  in  their  arrangements  as  regular  and  formal  as  the 
squares  on  a  chessboard,  and  can,  from  end  to  end,  be 
flushed  with  the  ciystal  water  of  the  Schuylkill  every 
hoar  in  the  day.    In  seeking  for  improvement  and  per- 


fect utility  they  have  failed  to  secure  uninterrupted 
privacy ;  so  exacUy  alike  are  all  the  streets  in  the  square, 
the  same  marble  cornices,  the  same  silver-plated  handles 
and  knockers  on  the  doors  or  bell-pull  knobs,  the  same 
tell-tales  at  either  side  the  window,  the  same  number  of 
marble  steps  leading  to  the  door,  and  the  same  railing 
aronnd  the  area,  that  even  the  oldest  -  inhabitant  ii 
liable  to  invade  his  neighbour's  house.  The  doois 
are  the  same  without,  and  the  passages  are  the  same 
within,  so  that  a  person  may  take  on  his  over-coat,  haqgup 
his  hat,  and  never  discover  his  mistake  till  startled  oy  a 
goddess  with  a  shrill  voice  demanding  what  the  stianger 
wants  in  her  premises. 

The  g^wth  of  London  was  like  the  growth  of  the 
English  oak— slow  but  sure — as  if  destined  to  live  for 
ever ;  and  like  the  oak,  too,  the  first  sign  of  decay  was 
found  near  the  centre. 

The  earliest  reliable  map  gives  us  an  idea  of  the  me- 
tropolis 200  years  ago.  The  old  City  of  London,  with 
its  cathedral  in  the  centre,  seems  to  be  a  mere  handful 
of  houses  when  contrasted  with  the  endless  labyrinth  of 
ways  that  now  constitute  the  great  metropolis.  Beyond 
the  City  boundary,  and  outside  its  liberties,  we  had  the 
Moorfields,  Spa-fields,  Conduit-fields,  and  the  fields  of 
Lincoln's-inn.  Within  a  comparatively  recent  period, 
the  borough  of  Southwark  was  resorted  to  as  a  place  of 
amusement  and  healthy  exercise  for  the  younger  men, 
with  an  occasional  mansion  occupied  by  the  wealthier 
merchants ;  the  custom  then  being  for  the  general  citi- 
zens, whatever  their  grade,  to  reside  at  their  place  of 
business. 

Still  the  City  grew ;  and  grew  with  it  all  the  inconve- 
niences that  marked  the  formation  of  its  first  street ;  nar- 
row, undrained,  with  no  free  circulation  of  air,  and  with 
closely  pent-up  houses,  overhanging  the  streets  and  shut- 
ting oi;t  the  light.  The  congregation  of  dwellings  and 
closely  packed  inhabitants  became  a  nuisance,  reeking 
with  every  imaginable  abomination.  Itsfilthiness  brought 
its  own  punismnent;  plague  and  pestilence  came  with 
avenging  swords,  and  periodically  slew  thousands  of  the 
people.  By  fasts,  prostrations,  and  prayers,  they  hoped 
to  appease  offended  Deity,  and  overcome  the  physical 
laws  established  by  their  Creator ;  but  still  the  epidemic 
came,  and  all  the'  Bufferings  that  afflict  dirty  humanity 
could  not,  and  would  not  be  banished,  because  they 
neglected  simple  cleanliness,  so  near  akin  to  godli- 
ness. At  last,  as  a  boon,  and  as  a  blessing,  came  the 
great  fire  of  1666  ;  confening  on  the  citizens  of  London 
opportunities  and  advantages  similar  in  kind,  if  not 
in  degree,  to  those  which  the  late  famine  conferred 
on  Ireland ;  rendering  possible  for  the  first  time  in  its 
history  the  introduction  of  a  wiser  system.  What  ap- 
peared to  be  a  dire  calamity  proved  to  be  a  heavenly 
visitation,  the  commencement  of  a  new  era,  the  dawn  of 
a  brighter  day. 

Then,  as  now,  the  authorities  were  unequal  to  their 
positi^,  and  did  not  appreciate  the  lofty  ccHiceptions 
of  their  men  of  genius.  Wren  might  unleash  his 
imagination,  and  give  his  genius  scope.  Delighted 
with  his  conception,  he  might  revel  in  glorious  visiaos 
of  a  new  and  regenerate  city  rising  from  the  cooling 
ciphers  of  the  old,  eclipsing  in  its  grandeur  and  iti 
beauty  every  city  on  the  earth.  But  it  was  not  to  be. 
Bed  tape  existed  then  as  now,  and  the  philosophical 
architect  was  thwarted  in  every  possible  way  by  the 
envious  hand  of  the  then  illustrious  Baroacle.  The 
plan  suggested  by  Wren  for  the  rebuilding  of  the  Ci^ 
was,  of  course,  rejected  by  the  authorities,  and  the  old  Citv 
was  reproduced  with  all  its  evils  restored  or  aggravated. 
It  is  humiliating  to  observe,  that  the  wiser,  the  altera- 
tions, and  the  greater  the  improvements  now  rcoom- 
mended,  the  nearer  they  approach  the  design  of  the 
great  Christopher,  to  whose  memory  be  every  honour 
paid.  The  precise  features  of  the  pUm  suggested  by  Sir 
Christopher  Wren  being  imperfectly  known,  I  have 
caused  it  to  be  laid  down  on  a  Urge  scale,  so  that  yoo 
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may  thoroughly  understand  it  without  difficulty.    That 
plan  is  now  before  you. 

So  soon  as  a  city  bursts  the  bonds  of  its  commercial 
requirements  or  trading  necessities,  and  its  merchants 
have  realised  property  sufficient  to  be  independent  of 
trade,  a  new  condition  of  things  appears,  different  streets 
are  introduced,  regulated  by  laws  as  invariable  as  those 
that  existed  when  the  first  street  was  formed.  The  primary 
object  in  constructing  the  original  houses  was  convenience 
for  the  purposes  of  gain ;  the  second  series  of  houses 
springs  rrom  the  fact  of  accumulated  wealth,  and  de- 
signs are  produced  on  a  scale  of  corresponding  magnifi- 
cence ;  the  object  being  to  gratify  the  senses  by  the  in- 
dulgence of  every  luxury. 

The  first  streets,  as  we  have  seen,  are  regulated  by  the 
course  of  the  river ;  the  second  take  an  independent  course. 
In  almost  every  city  the  ELastem  district  is  devoted  to  la- 
bour, the  Western  district  to  recreation  and  its  attendant 
pleasures.  The  cause  of  the  difference,  so  far  as  London 
is  concerned,  is  perfectly  dear.  Begin  where  we  will, 
the  first  house  becomes  the  centra  of  the  system,  and 
as  the  houses  increase  they  form  a  village,  town,  or  city, 
and  there  must  be  to  each  an  Eastern  and  a  Western  side. 
The  earliest  founded  becomes  the  centre  of  trade  pro- 
ducing abundant  wealth.  With  independence  arises  the 
desire  to  enjoy  the  fruits  of  industry.  The  North  may 
be  too  chill,  the  South  too  warm,  the  East  Ml  of  bustle 
and  vapour,  but  the  West  is  during  nine  months  in  the 
year  free  from  the  annoying  smoke  which  theprevail- 
infc  wind  kindly  drifts  towards  the  E^ast.  To  the 
West,  thertdfore,  the  man  of  pleasure  retires,  and 
there  establishes  himself.  In  the  course  of  a  few 
years  he  becomes  tiie  centre  of  a  circle  whose  sole 
object  in  life  seems  to  be  the  pursuit  of  enjoyment,  often 
frivolous,  and  not  unfrequently  sinAil.  Though  dwelling 
in  the  uncrowded  West,  they  are  nevertheless  compelled 
occasionally,  generally  quarterly,  to  demean  themselves 
by  visiting  the  precincts  of  trade,  and  so  a  free  thorough- 
fare is  established  Elast  and  West.  Whatever  course 
the  streets  of  trade  may  take,  the  streets  of  pleasure 
are  generally  East  and  West.  This  is  the  case,  not 
only  in  London,  bat  in  Brighton,  Birmingham,  Man- 
chester, Leeds,  Huddersfield,  Glasgow,  Edinburgh  and 
Dublin ;  the  whole  being  determined  by  the  current  of 
the  wind.  Mr.  Glaisher,  of  the  Royal  Observatory, 
Qreenwich,  and  one  of  our  Council,  lias  famished  me 
with  several  very  elaborate  tables  bearing  upon  this 
point,  which,  I  regret  to  say,  I  have  been  unable  to  use 
•IS  fully  as  I  at  first  intended.  This,  however,  may 
prove  to  be  an  advantage  to  the  Society,  for  I  would 
suggest  to  our  friend  the  propriety  of  his  preparing  a 
Paper  for  next  session,  to  be  entitled,  "  Which  way 
DOBS  THE  Wind  Blow?"  I  am  convinced  that  such  a 
Paper,  founded  on  his  almost  innumerable  but  accurate 
obmrvations,  with  the  several  principles  legitimately  de- 
dndble  from  them,  could  not  fail  to  be  highly  interesting 
as  well  as  instructive.    I  hope  he  will  take  the  hint. 

In  the  late  autumn,  the  winter  and  the  earljTspring, 
easterly  winds  prevail,  and  the  western  suburbs  receive 
the  smoke  drifts  from  the  east,  but,  at  that  period,  the 
wealthy  are  out  of  town,  indulging  in  country  sports. 
Parliament  is  adjourned,  while  those  who  cannot  afford 
the  country  estaluishment,  barricade  their  front  windows 
and  retire  to  the  rear,  occupying  the  dingy  chainbers 
overlooking  the  stable  yard  of  the  adjoining  mews,  and 
by  a  strong  effort  of  the  imagination  dream  they  are  in 
the  midst  of  a  lively  landscape.  The  whims  and  caprices 
of  fashion  are  not  to  be  understood  b^  any  process  of  rea- 
soning, any  more  than  we  can  reconcile  with  the  demands 
of  common  sense,  the  custom  that  makes  the  period  for 
social  intercourse  and  friendly  association,  the  time  that 
should  be  devoted  to  repose,  seeking  our  couches  about 
the  time  we  ought  to  rise — 

*'  WhtD  niffhVs  dark  enrtain's  drawn  asids 
By  moiiuag's  rosy  fingos." 


Another  reason  for  the  streets  taking  naturally  an 
easterly  and  westerly  direction  may,  1  think,  be  found  iu 
the  fact  that  they  are  by  necessity  better  ventilated ;  not 
only  does  the  westerly  wind  cool  and  sweeten  them  with 
its  refreshing  breezes,  but  during  the  largest  portion  of 
the  year,  the  rising  and  the  setting  sun  illuminates  and 
enlivens  them  twicejevery  day,  while  the  streets  running 
north  and  south  receive  the  advantage  only  once  during 
the  twenty -four  hours.  This  is  a  matter  somewhat  theo- 
retical, but,  I  think  it  is  well  worthy  the  consideration 
and  careful  investigation  of  the  sanitary  student,  with 
the  view  of  ascertaining  whether  the  direction  of  the 
streets  have  any — and  if  any,  what — influence  on  the 
general  health  of  the  population. 

Having  thus  glanced  at  the  lormation  of  our  business 
streets  and  thoroughfares  leading  to  districts  dedicated  to 
pleasure,  we  must  turn  our  attention  to  the  examination 
of  the  difficulties  to  be  overcome  before  our  main  trunks 
of  communication  can  be  considered  perfect,  or  mode- 
rately convenient. 

How  to  employ  the  industrious  poor ;  how  to  get  rid 
of  the  criminal  population,  are,  and  ever  have  been,  ex- 
citing subjects  for  discussion.  Reformatory  societies, 
prison  discipline,  labour  regulating,  crime  repressing  and 
fraud  preventing,  schemes,  with  suggestions  numl)crle8s, 
are  spoken  from  the  pulpit,  thundered  from  the  platform, 
and  echoed  by  the  press,  until  the  very  air  gets  thick 
with  thoughts  of  something  to  be  done*.  Physical  dis- 
comfort and  its  consequent  moral  degradations,  have  at- 
tracted the  attention  of  our  Shaftesburys,  our  Lockes,  our 
Rogers,  and  our  Lethebys,  and  Parliament  will,  ere  long,  be 
forced  to  devise  some  true  method  of  removing  or  abating 
those  discreditable  scenes  so  frequently  disclosed.  Lon- 
don is  now  an  epitome  of  the  imi  verse,  and  contains  within 
its  borders  not  only  all  that  is  purest,  best,  most  refined 
and  holiest,  but  also  all  tliat  is  vilest,  basest,  wickedestand 
most  barbarous.  The  several  districts  are  divided  from 
each  other,  and  as  accurately  defined  by  the  habits  of  the 
people,  as  are  the  several  countries  of  the  earth  on  a  map 
by  vVyld  or  Arrowsmith.  Belgravia,  Tybumia,  Beth- 
nidia,  and  the  recently  discovered  Bogerian  district  of 
Costermongria,  are  all  peopled  by  tribes  as  different  in 
their  habits  and  modes  of  life,  as  arc  the  Esquimaux  and 
the  loungers  on  a  Parisian  boulevard.  It  is  no  part  of 
my  intention  to  dive  into  the  recesses  of  these  several 
regions,  and  bring  into  light  eitherthe  gems  and  jewels  of 
the  one,  or  the  loathsome  filth  and  reeking  crime  of  the 
other ;  I  leave  that  for  abler  hands.  My  work  is  to  endea- 
vour to  bring  these  several  ^portions  of  the  metropolis 
more  closely  together,  by  suggesting  certain  improve- 
ments, which  if  adopted  woifld  render  a  journey  from 
the  west  to  the  east  of  London,  possible  in  less  than  half 
a  day. 

The  difficulties  of  the  north-west  passage,  the  nearest 
route  to  India,  the  mountains  of  the  moon,  have  all  been 
measured  and  resolved.  How  to  bring  our  Australian 
cousins  into  closer  relationship,  standing  as  we  do  to- 
wards each  other,  heel  to  heel  with  only  a  globe  of  earth 
between,  has  had  due  attention  from  the  public  and  the 
legislature,  but  how  to.  bring  the  several  parts  of  dis- 
lomted  London  into  closer  contact  by  increasing  the  num- 
ber of  its  bridges,  widening  its  streets,  embanking  its  river, 
or  extending  and  rendering  continuous  a  metropolitan 
belt  of  railways,  has  never  to  this  hour,  received  tho 
steady  and  determined  attention  of  the  authorities.  A 
spasmodic  movement  is  occasionally  made,  but  with  little 
effect.  Instead  of  a  new  bridge,  they  construct  a  crutch 
to  support  the  broken  back  of  the  old  one.  They 
commence  a  street  and  leave  a  wi]4eme8s;  they  at- 
tempt a  sewer  and  produce  a  cesspool.  Wo  devote  thou- 
sands to  the  evangelization  of  the  barbarous  South  Sea 
Islanders,  and  leave  our  unfoi-tunate  brethren  in  an  ad- 
loihing  street  comparatively  uncarcd  for,  wallowing  in 
hot-beds  of  crime,  suffering,  disease  and  death.  The 
brightest  intellects  of  tho  country  and  ablest  engineers 
of  tiie  land,  are  devising  means  by  which  all  parts  of  the 
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civilized  globe  shall  be  placed  in  immediate  contact. 
The  harnessed  lightning,  obedient  to  our  will,  is  deliver- 
ing every  moment,  at  every  central  seat  of  commerce, 
the  course  of  Exchange  on  Paris,  or  the  price  of  Consols 
in  Capel  Court ;  but  how  to  shorten  the  overland  route 
from  Charing  Cross  to  Whitechapel  is  left  to  a  few  en- 
thusiastic private  persons,  who  are,  I  fear,  looked  upon 
as  lunatics,  the  matter  seemingly  being  abandoned  as 
hopeless,  while  the  evil  is  increasing  day  by  day. 

So  thoroughly  has  the  tedious  traffic  of  the  streetsbecome 
ground  into  the  true  Londoner's  nature,  that,  to  shorten 
his  course  from  Piccadilly  to  the  Bank,  would  be  to  rob 
him  of  a  vested  right  or  a  natural  privilege.  If  a  rail- 
way train  from  Aberdeen  or  the  Land's  End  arrives  in 
London  five  minutes  behind  its  time,  the  indignant  tra- 
veller vents  his  spleen  and  writes  a  letter  to  the  TitneSf 
but  your  dog-collar 'd  occupant  of  the. knife-board  of  a 
Clapham  onmibus,  will  stick  on  London-bridge  for  half- 
an-hour  with  tearcely  a  murmur. 

Such  being  the  result  of  the  existing  state  of  things, 
1  will  now  direct  your  attention 

I.  To  the  conditions  of  our  streets,  direct  and  lateral. 

II.  To  what  they  have  to  accommodate. 

III.  To  how  they  may  be  improved. 

We  must  first  direct  your  attention  to  the  communi- 
cations, east  and  west,  beginning  with  the  river,  whose 
ample  width  enables  it  to  supply  the  best  possible  means 
of  communication  between  the  City  and  Westminster 
and  their  immediate  neighbourhoods. 

With  all  its  advantages  the  Thames  remains  in  a  state 
absolutely  disgraceful.  The  boats  are  the  worst  that  sail 
on  any  river  where  the  traffic  is  abundant.  Our  half- 
penny, penny,  and  even  our  best  boats  are  a  reproach  to 
the  metropolis.  They  are  chiefly  used  by  the  very 
lowest,  or  perhaps  I  ought  to  say  the  poorest  or  the 
humblest  classes.  As  there  is  no  respectable  approach 
to  any  pier  on  the  south  side,  and  yerr  few  on  the  north, 
the  general  moving  public  muBt  avoid  the  river  until  the 
boats  are  enlarged  and  the  approaches  made  reputable. 

Let  any  person  examine  the  accommodation,  and  say 
whether  it  is  not  discreditable.  Neither  cab  nor  carriage 
can  approach  within  two  or  three  hundred  yards  of  the 
piers,  wnile  the  proper  descents  to  the  river  by  the  noble 
stairs  at  London-bridge,  are  abandoned  to  other  and  not 
very  creditable  purposes.  The  pier  at  Paul's  Chain  is 
equally  inconvenient ;  the  one  at  Blackfriars  is  much 
better,  and  almost  the  only  respectable  landing  along  the 
river.  At  the  Temple,  Hungerford,  and  Westminster, 
are  repeated  the  objections  already  named. 

Leaving  the  river  for  the*  present,  we  examine  the 
line  of  omnibus  traffic  from  Piccadilly,  to  Whitechapel ; 
and  here  we  must  observe  that  the  convenience  afforded 
to  traffic  and  facility  for  continuous  progress  must  be 
measured,  not  by  the  maximum  but  by  the  minimum 
width  of  the  streets.  We  all  know  the  effect  of  the  endea- 
vour to  empty  a  bottle  more  quickly  by  inverting  it.  A 
series  pf  gurgling  spasmodic  efforts  to  escape  ensue  while 
the  progress  of  the  liquid  is  absolutely  retarded.  So  with 
our  streets.  Take  Temple  Bar  as  an  instance.  Along  the 
Strand  the  progress  is  steady  and  rapid  ;  there  is  room 
for  two  or  three  conveyances  each  wav,  making  five  or 
six  altogether.  They  approach  Temple  Bar;  the  two  or 
three  vehicles  passing  eastward  are  met  by  two  or  three 
going  westward.  But  supposing  there  are  only  two  pro- 
ceeding each  way,  there  is  only  room  tor  one  to  pass 
through  the  Bar  in  each  direction  at  the  same  time.    The 

Srocess  is  like  drawing  a  wire ;  the  two  lines  of  traffic  are 
rawn  into  one,  and  the  result  is,  that  carriages  occupy 
exactly  double  the  time  they  ought  to  do.  This  is  ob- 
struction the  first,  and  the  expenence  of  all  now  present 
will  confirm  the  fact.  At  Chancery-lane  a  stream  of 
traffic  from  Camden- town  to  Kennington,  by  way  of 
Blackfriars,  swells  the  tide,  and,  meeting  with  con- 
tending currents  in  Farringdon-street,  they  chafe,  or 
rather  "  chaff"  each  other,  and  all  progress  it  for  a  while 
suspended.  Fleet-street  is  blocked  up ;  by  and  by  that  is 


cleared,  and  there  is  a  cheerful  trot  round  St.  Paul's.  A 
slight  check  is  felt  at  the  comer  next  to  Cheapdde,  and 
a  third  lock  takes  place  in  the  Poultry,  we  p»s  the 
shoals  of  the  Mansion  House,  where  the  diverging 
streets  are  as  numerous  as  the  mouths  of  the  D^ube,  and 
ultimately  we  get  into  the  straits  of  Comhill,  but  a 
fourth  lock  occurs  in  the  gorge  of  Leadenhall ;  we  wind 
through  Aldgate,  get  into  Whitechapel,  and  arrive  at 
Mile-End,  a  distance  of  four  or  five  miles  in  the  short 
space  of  two  hours  and  a  half. 

It  would  be  interesting  to  arrive  at  the  annual  amount 
of  the  loss  sustained  by  brewers,  wharfingers,  carrierB, 
and  proprietors  of  public  conveyances  through  stoppogei 
in  the  streets.  An  ingenious  friend  of  mine  has  gone 
into  the  calculation,  and  come  to  the  conclusion  that, 
within  the  City  boundary,  what  might  be  done  in  ten 
minutes  usually  occupies  fifteen  minutes,  sacrificing  one 
or  two  thousand  pounds  per  day,  or  from  £800,000  to 
£600,000  per  annum ;  but  taking  the  loss  at  £800  per 
day,  there  is  a  loss  of  £100,000  annually,  an  amount 
almost  sufficient  to  build  a  bridge  once  a  year. 

Omnibuses  from  Hoxton,  Hackney,  Shoreditch.  Mile- 
End,  BlackwaU,  Blackwall  Railway,  and  London  Bridge 
Bailwa^s,  all  meet  at  the  Mansion  House,  and  must  \^am 
Cheapside  in  their  way  westward,  whether  they  go  by 
the  Strand,  or  by  Holbom  and  Oxford-streei.    New 
Cannon-street  has  hitherto  done  nothing  to  relieve  this 
traffic,  and  only  the  arm  of  the  law  and  the  determination 
of  the  magistrate,  aided  by  the  police,  will  secure  regula- 
tions calculated  to  benefit  every  user  of  public  convey- 
ances.   West  of  St.  Paul's  the  narrowness  of  Ludgate- 
street  and  Newgate-street,  the  latter  aggi:avated  by  the 
crowd  of  butchers'  carts,  greatly  interrupt  the  course  of 
traffic,  but  Temple  Bar  on  the  one  side,  and  Middle-row 
on  the  other,  are  obstacles  which  ought  to  be  removed 
forthwith,  as  preliminary  to  still  gieater  improvements. 
If  the  direct  communications  east  and  west  are  in  this 
unsatisfactory  state,  what  can  be  said  when  we  look  at 
the  lines  of  traffic  aci'oss  the  river.      The   population 
occupying  the  area  from  Blackwall  to  the  Lower-road, 
Islington,  and  on  a  line  with  Goswell-street,  seeking  to 
cross  the  rivej,  can   only  do  so  by   London   Bridge. 
So  in  the  South ;  the  entire  traffic  of  the  district  from 
Greenwich  to  Clapham,  embracing  Peckham,  Brixton, 
Camberwell,  and  Kennington,  must  use  the  same  bridge ; 
the  consequence  is,  that  Uie  amount  of  pressure  at  this 
point  is  excessive  and  unexampled.     The  traffic  of  a 
town  is  like  the  drainage  of  a  country,  every  district 
supplies  its  tributary  stream,  until   the  accumulated 
mass  rolls  on  in  a  mighty  tide.     Pursuing  our  counio 
northward,  we  find  that  the  next  bridge. having  any 
amount  of  traffic  is  Blackfriars.     Omnibuses  and  cals 
from  Islington  meet  at  the  Post-office,  pass  round  St. 
Paul's  or  along  Newgate-street,  twist  down  the  Old  Bailey 
intoLudgate-hill,  and  turn  into  Farringdon-street,  and  h> 
over  the  bridge  to  Kennington.    The  whole  district  of 
Pentonvillc,  Camden-town,  and  Somers-town,  with  Tot- 
tenham-court-road as  its  western  boundary,  creep  along 
College-street  or  Hampstead-road,  down  Gray's- mn-Une 
or  Holbom,   and  get  into  Cliancery-lane,  where,  like 
other    matters    in    Chancery,    they    are    kept    some 
time.    At  last  they  turn  into  Fleet-street,  then  pro- 
ceed   to    Farringdon-street,    and    on    to    Blackfnars. 
Blackfriars  is,  and  always  has  been,  a  bad  bridge,  and 
the  sooner  it  is  rebuilt  the  better ;  its  gradients  are  de- 
structive to  horseflesh,  being  about  4  feet  in  100,  or  1  in 
25,  a  steepness  hardly  admissable  on  an  average  turn- 
pike-road.   The  traffic  westward  seeking  to  cross  the 
river,  generally  proceeds  by  way  of  Westminster-bridge. 
Southwark  and  Waterloo  are  onl^  used  occasionally,  for 
the  free  British  spirit  rebels  against  a  toll.    The  majo- 
rity of  men  would  rather  drive  a  mile  that  costs  a  shil- 
ling than  pay  a  halfpenny  on  compulsion.    In  practice 
there  are    only   three    bridges  across  the    river  open 
to  the  public,  London,  Bla^friars,  and  Westaiinster, 
their  aggregate  accommodation  being  Um  thanooe-'thlni 
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of  the  amount  required.  Here  I  may  be  permitted  to 
quote  a  panage  from  a  pamphlet  of  mine  on  the  bridges 
of  London : — 

'*  Let  them  contrast  their  bridge  accommodation  with 
that  of  Paris.  They  would  find  that  over  the  Seine,  in 
a  distance  of  four  miles  and  a  half,  there  were  four- 
teen bridges,  or  one  in  680  yards.  If  they  added  the 
others  leading  to  the  old  city,  the  number  would  be 
increased  to  twenty-seven,  ul  of  which  were  free, 
while  the  population  was  little  more  than  one-third 
of  that  of  London.  If  distance  should  alone  determine 
the  number  of  bridges  necessary,  and  if  Paris  were  to  be 
taken  as  the  standard,  instead  of  six  bridges  in  London, 
they  ought  to  have  forty-two.  And  what  still  more 
aggravated  the  evil  was,  that  between  London  and 
Westminster  they  had  but  one  free  bridge,  and  that 
was  broken-backed.  If  they  took  Lyons,  another 
French  city,  as  an  example,  they  would  find  that  in  five 
miles  there  were  twelve  bridges  over  the  Saone ;  and  in 
three  miles  and  a  half  they  had  seven  over  the  Rhdne — 
nineteen  altogether.  As  there  the  population  was  only 
350,000,  or  about  one- seventh  of  ours,  if  population 
were  to  be  taken  as  the  criterion  for  the  number  of 
bridges  required  to  place  London  on  a  level  with  Lyons 
in  that  respect,  therd  ou^ht  to  be  one  hundred  and  thirty- 
two,  instead  of  seven  bridges." 

Take  one  fact  as  an  illustration  of  the  whole  matter. 
A  person  at  the  Post-ofiSce  desiring  to  reach  the  Elephant 
and  Castle  could,  had  he  the  convenience  of  a  high 
level  bridge  at  St.  Paul's,  roach  his  destination  sooner 
than  with  the  present  means,  he  can,  on  the  average 
of  journeys,  arrive  at  the  southern  side  of  the  river  by 
London  or  Blackfriars  bridges. 

We  abstain  from  further  details  under  this  head,  and 
proceed  to  consider  the,  second  division  of  our  subject. 

What  are  the  streets  expected  to  accommodate? 
This  portion  of  my  address  I  shall  give  in  a  tabular 
form,  so  that  at  a  glance,  all  who  take  any  interest  in 
the  question,  may  possess  themselves  of  facts  not  to  be 
overlooked,  in  arriving  at  a  just  estimate  of  the  duties  to 
be  performed.  But  I  may  here  condense  a  few  facts, 
worthy  of  beinf^  permanently  fixed  in  the  memor}'. 

The  population  of  London  was,  in — 


1801 9o8,863 

1811 1,138,815 

1821 1,378,947 


1831 1.654,994 

1841 1,915,104 

1851 2.362,236 


1857,  (estimated)  2,625,000. 

Since  1801,  or  within  67  years,  the  population  of  the 
metropolis  has  very  nearly  trebled  itself ;  and,  therefore, 
if  the  streets  then  existing  were  requii^  to  be  of  their  then 
capacity  to  accommodate  the  population,  it  follows  that 
a  poDiuation  of  three  times  the  nmnber  demands  a 
greatly  increased  width  of  thoroughfare. 

Although  population  has  increased  so  much,  we  find 
that  public  conveyances  have  increased  in  a  greater  ratio. 
The  number  of  hackney-carriages  w^s,  in — 


1841 2,000 

1851 2,800 

1867 4,350 


1801 900 

1811 1,000 

1821 1,000 

1831 1,200 

In  the  first  thirty  years  of  the  present  century  the  in- 
crease of  hackney  carriages  was  oiuy  300,  or  100  for  each 
period  of  ten  years,  being  at  the  rate  of  ten  hackney  car- 
riages in  a  year,  while  during  the  last  six  years  the 
increase  has  been  1,550,  or  over  250  i>cr  annum.  Since 
1801  the  increase  has  been  such  as  to  multiply  the  then 
number  nearly  five  times. 

Before  1828,  that  most  convenient  vehicle,  the 
omnibus,  was  unknown  in  London,  being  in  that  year 
imported  from  France  by  Mr.  Shillibeer;  yet  we  now 
obsierve  in  the  public  prints  week  by  week,  that  one  Com- 
pany has  a  revenue  of  half  a  million  sterling  i)er  annum, 
and  the  estimated  capital  invested  in  such  property  is 
nearly  £3,000,000,  the  number  of  carriages  under  license 
being  aomewherc  about  3»000* 


Trade  and  commerce  have  doubtless  extended  in  a  like 
manner,  and  the  number  of  waggons,  carts,  and  horses 
must  have  increased  proportionsXly.  Therefore  we  be- 
lieve we  are  justified  m  concluding  that  in  1857  we  have 
ten  times  the  number  of  vehicles  traversing  the  streets 
that  we  had  in  1801 ;  and  what  has  been  done  to  widen 
the  streets  in  proportion  to  this  tremendous  increase 
of  traffic  ?    Absolutely  nothing ! 

But,  it  may  be  argued,  if  our  population  has  in- 
creased as  three  to  one,  and  our  vanous  conveyances  as 
ten  to  one,  our  general  metropolitan  advantages  have 
increased  equal  to  the  demand.  In  lodging  accommo- 
dation this  is  undoubtedly  correct,  but  not  in  our  streets, 
giving  room  for  arterial  traffic.  For,  although  many 
cabs  may  never — or  only  occasionally — enter  the  crowded 
parts  to  which  we  have  been  referring,  nearly  all  the 
omnibuses,  and  nine-tenths  of  the  carts  and  waggons, 
must  visit  those  localities ;  but,  estimating  the  increase 
at  half  what  it  really  is,  or  five  times  the  number  since 
1801,  we  repeat  that  unless  the  streets  were  then 
absurdly  wide,  an  idea  that  has  never  for  one  instant 
been  entertained,  it  is  manifest  that  the  main  streets 
ought  to  have  been  nearly  doubled  in  width. 

I  append  tabular  statements  of  the  traffic  over  London- 
bridge  taken  very  recently,  and  also  the  traffic  of  several 
parts  of  the  City,  taken  under  the  superintendence  of 
Mr.  Haywood,  the  talented  engineer  to  the  Commis- 
sioners of  Sewers  of  the  City  of  London.  These  facts 
incontestibly  prove  the  necessity  for  street  accommoda- 
tion, and  it  will  be  seen  that  generally  the  pressure 
is  the  greatest  where  the  streets  are  the  narrowest,  or 
where  they  liave  not  been  expanded  for  60  years,  and 
cannot  be  widened  without  an  enormous  expenditure. 

The  only  reasonable  manner  in  which  the  ^1  can  be 
overcome,  and  the  wants  supplied,  is  to  open  other  cur- 
rents of  traffic  wherever  they  are  needed  and  can  be  ac- 
complished. This  introduces  us  to  tlie  third  division 
of  our  subject. 

How  can  our  thoroughfares  be  improved?  The 
greatest  improvements  in  modem  times  were  the  uni- 
form widening  of  the  streets ;  the  new  streets  oi)ening 
with  Leicester-square  and  New  Oxford-street  at  the 
West-end,  and  within  the  City  the  construction  of 
Moorgate-street  and  New  Cannon-street,  and  above  all 
the  building  of  London-bridge,  with  its  several  licigh- 
l)ouring  alterations,  not  only  within  the  City,  but  in  the 
borough  of  South wark,  and  the  new  Victoria-street, 
leading  from  Blackfriars-bridge  to  Clerkenwell. 

In  addition  to  the  improvement  as  already  described  of 
Middle-row  and  Temple  Bar,  in  the  communications 
ea^t  and  west,  it  is  indispensably  necessary  that  something 
should  be  done  to  secure  at  least  three  great  thoroughfares 
east  and  west,  so  that  in  the  event  of  repairs  being  re- 
quired in  either,  the  other  two  might  be  always  open  ;  to 
meet  this  necessity  we  have  on  the  north  a  direct  line 
from  Charing  Cross  to  London  Bridge,  by  way  of  the 
Strand,  Fleet-street,  Ludgate  Hill,  St.  Paul's  and  Can- 
non-street. 

The  centre  line  should  be  the  continuation  of  Cheap- 
side,  north  of  Patemostor-row,  over  Farringdon-strect  by 
a  viaduct  bearing  slightly  to  the  south  of  Lincoln's-inn 
Fields,  and  so  on  to  meet  the  improvements  in  the  west, 
on  a  line  with  Piccadilly. 

The  northern  line  should  be  New  Oxford-street,  a  part 
of  Holbon),  diverging  at  the  top  of  the  hill,  and  by  a 
viaduct  crossing  Victoria-street  to  Smithfield,  passing  in 
front  of  St.  Bartholomew's  Hospital,  through  Bartholo- 
mcw's-closc,  across  Aldersgate-strect  on  the  level,  and  so 
in  a  line  with  and  into  London  Wall,  joining  the  pavement 
for  Hoxton  traffic,  Bishoi)8gate-street  for  Hackney  or 
Shoreditch  traffic,  and  proceeding  down  to  the  river  side 
by  way  of  Houndsditch,  the  Mmories,  and  Tower-hill, 
crossing  the  river  by  a  steam  ferry ;  all  tliese  we  show  on 
the  map  now  before  you. 

On  the  south  side,  the  New-street  resolved  upon  by 
the  Metropolitan  Bokrd  of  Worki,  will  be  of  immense 
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convcnieTiLi;,  nllliovigh  I  think  the  linu  chosen  by  Mr. 
Peiiiiethonie  infinitely  preferable. 

Tito  cross  traffiu  of  the  uictmpolis,  thai  is.  the  llafGc 
north  and  Houth,  is  nearly  m  important  as  that  cast  and 
wcHt.  To  relieve  London-bridge  of  much  of  its  heavicot 
tralHc,  1  BuggMted  loa  Commitlce  of  the  Houieof  Com- 
inuna  oomc  ycani  ago,  the  nropriety  of  CBtalliiihiog  slcaiu  . 
ferries  at  all  convenient  poinia  on  the  river  below  London- 


22od  Oct.,  18£6. 


teiit«d  anil  in'ovnl  nic<;e>»ful,  of  vhich  1  have  no  doubt,  a 
new  era  will  have  commenced  in  n>i,'arii  to  iTietm]iolitiui 
thnrou;[ht'area. 

South w(ivk-l>r]d;;e,  thotigh  Ui[ll,v-c«n<lructed,  itg  gra- 
dient* being  neiuly  an  sleep  an  Ilolbum-hill,  should. 
ncTcrthelcKi  be  mado  freoof  toll,  and  t^een-streel,  be- 
tween Cinnon-aticet  and  Chea[.«de,  luailo  of  a  tridth 
equal  to  tlial  lietwuen  Cannon-street  and  Tliamei-itreet. 

St.  ranl's-bridgc,  which  1  had  the  honour  tu  auggci't. 
would,  next  tu  Lonilon-bridgc,  have  the  brgunt  liafRc 
aci'oeii  the  river.  Ueing  oti  the  high  level,  and  forming 
the  connccling  link,  in  a  rtraiglit  line,  between  Middlo 
Kx  on  llif  orn-  sidi',  anil  Kent  and  Kurrey  on  the  other, 
it  ivould  not  only  relieve  London -bridge,  but  take  half 
the  traffic  tliat  now  patacg  over  the  old  and  lickcUy  - 
BkckFrl-irri,  which,  springing  from  the  low  ground,  it 
oompcltcd  to  have  a  very  injiirinuN  gradienl.  Its  imme- 
diate itcmolition  and  reeonalrnclion  are  demanded 
by  (Ijo  csigcncirs  of  the  j^ubliu  wrviL-c.     A»  the 

bridge  would  lie  lower  in  the  heading  by  four  or  

feet;   the  incline  would  be  greatly  reduced,  and  sliU 


11,150 


4,2ec 


1  Horse  11,150 

2  llorso  4.265 

3  Horse  377 

Total 1S.9M 
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more  so  ahonld  the  pien  be  of  itoDo,  and  the  span  of  I 
iron  girders. 

Temple-bridge  would  introduce  a  most  important 
feature  in  the  re-arningement.  It  would  open  up  to 
the  river  the  whole  district  of  Lincoln's-inn-fields,  and 
the  squares  north  of  Holbom  in  a  direct  line  with  the 
south,  and  thoroughly  ventilate  the  wretched  neighbour- 
hood of  Drui7*lane. 

Waterloo-bridge  should  be  made  free  of  toll,  and 

TABLE  III. 

LOXDON-BRIDOE    TbAPKIC, 

February  11, 1867,  from  8  a.m.  to  8  p.m. 


From  Cannon-street  to  the  Bridge... 
From  the  Bridge  to  Cannon-street... 


From  King  William-street  to  the 
Bridge  , 

From  the  Bridge  to  King  William- 
street 


From  the  Bridge  to  Gracechuroh- 
street 

From  Graoechurch  -  street  to  the 
Bridge  , 

From  the  Bridge  to  East-cheap 

From  East-cheap  to  the  Bridge 


From  Sottth-Eastem  and  Brighton 
Railways  to  Bridge 

From  the  Bridge  to  South-Eastem 
and  Brighton  Railways  


From  Tooley-street  to  the  Bridge... 
From  the  Bridge  to  Tooley-street... 


From  High-street  to  the  Bridge  ... 
From  the  Bridge  to  High-street ... 


North  side  (London) : 

To  and  from  Cannon-street    

„  „  King  William-street 
„  „  Gracechurch-street  . 
„        ,,    East-cheap 

South  side  (Southwark) : 

ToandfromHigh^reet   

„        ,,  *Tooley-8treet     

„        „  Railways  «.< 

*  The  remarkable  feature  in  this 
Table  is,  that  4-9ths  of  the  car- 
riage-traffic southward  proceeds 
down  Tooley-street,  and  that  is  all 
the  heaviest  traffic. 


Foot 
Peaaengen. 


6,910 
4,980 


10,890 


8,430 
6,967 


16,387 


4,410 

8,180 


12,690 


6,680 
2,250 


7,830 


6,700 
8,790 


16,490 


10,260 
9,925 


20,186 


13,640 
8,170 


24,810 


10,890 

16,887 

12,590 

7,830 


46,697 


21,810 
20,185 
16,490 


67,486 


Saddle 

Hones 

and 

Vehlolee. 


2,301 
726 


3,027 


3,810 
2,664 


6,874 


2,990 
3,760 


6,740 


1,160 
1,043 


2,208 


1,168 
1,273 


2,431 


1,780 
2,198 


3,978 


3,070 
1,740 


4,810 


3,027 
6,874 
6,740 
2,203 


17,844 


4,810 
3,978 
2,431 


11,219 


Hungerford  widened  and  strengthened  to  bear  cairiago 
teaffic. 

At  Westminster,  whether  we  are  to  have  one  or  two 
bridges,  I  may  leave  to  the  decision  of  the  active  gentle* 
man  who  presides  over  the  department  of  works. 

However  necessary  and  indispensable  the  accomplish- 
ment of  all  these  suggested  improvements  may  be, 
all  of  which  are  carefully  described  on  the  maps  before 
you,  they  onlv  introduce  me  to  the  main  object  of 
this  paper,  which  was  designed  to  refer  chiefly,  if 
not  solely,  to  the  embankments  of  the  River  Thames. 
Having  at  considerable  length  gone  into  the  general 
question  of  improvements,  I  feel  that  I  have  desired  the 
way  for  the  careful  investigation  and  discussion  of  the 
plans  projX>8ed. 

Youwiil  observe  from  theplan  before  you  thatitcombines 
a  promenade,  a  carriageway,  and  a  railway,  and  should  the 
Government  approve,  and  the  River  CommissionerB  h^pne 
to  the  scheme,  the  entire  work  might  be  executed  with- 
out costing  the  metropolis  or  the  country  a  single  farthing. 
The  revenue  from  the  railway,  and  the  frontage  obtained 
from  the  river,  would  not  only  compensate  all  persons 
having  claims,  but  pay,  it  is  presumed,  a  handsome  divi- 
dend to  the  projectors.  The  merit  of  the  scheme,  as 
now  laid  down,  is  chiefly  due  to  Mr.  Charles  Liddell,  the 
eminent  civil  engineer,  to  whom  I  am  personally  in- 
debted for  the  b^utiful  drawings  now  before  us,  all 
executed  by  Mr.  Driver. 

Yon  will  observe  that  the  embankment  commences  at 
Westminster  Bridge,  and  terminates  at  the  proposed  St. 
Paul's  Bridge.  A  railway  you  will  observe  starts  from 
the  Post-office,  being  in  continuation  of  the  Fleet  Valley 
Railway  from  King's-cross ;  it  follows  the  road  on  the 
embankment  along  the  river,  enters  a  tunnel  at 
Whitehall,  and  proceeds  westward  to  Richmond  and 
Brentford,  so  as  to  catch  the  omnibus  traffic  of  those 
districts  which  is  very  large,  and  would  be  exceedingly 
profitable. 

The  gardens  of  Whitehall,  and  the  Temple  are  not 
only  retained,  but  enlarge,  while  new  gardens  are  to  ap- 
pearin  front  of  Somerset-house.  Kverystreetcomingdown 
to  the  river  is  improved,  and  a  greater  amount  of  wharf 
accommodation  secured  than  now  exists.  As  time  has 
failed  me  in  having  the  whole  of  this  plan  completed, 
I  purpose,  if  acceptable  to  the  council,  to  return  to  the 
suDJect  next  session,  when  the  whole  scheme  will  be 
complete,  architectural  embellishments  introduced,  and 
when  it  will  be  divested  of  the  incumbrance  of  a  gene- 
rad  idea  of  metropolitan  improvements. 

Here,  however,  I  must  explain  that  the  railway 
starting  from  the  Post  Office,  as  already  described,  has 


TABLE  IV. 

London  Baidob  Tsapfic. 

February  11, 1867,  from  8  o'Clock  a.m.  to  8 

o'clock  p.m. 


Foot 
Paanagen. 

Saddle 

Hones 

sad 

Vehlolee. 

North- West  Comer.  Ud  

16.730 
26,760 
16,060 
28,160 

63,900 
31,790 

_^ 

North-East  Comer.  Uo    

7,410 

South- West  Comer.  Down  

South-East  Comer.  Down    

7,440 

The  iKSCuliar  feature  of  this  Table  is 
its  allowing  that  along  the  lower 
or  eastern  side  of  the  bridge  there 
cross  in  12  hours 

While  along  the  upper  or  western 
side    of    the    bridge   there    pass 
only 

In  compering  aU  thete  tables  with  others  taken  at  earlier 
dates,  it  is  instructive  to  observe  that  the  increase  of  traffie  is 
I  in  perieet  faamoDy  with  the  tnrreaseof  popdatiim. 
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a  branch  uniting  it  with  the  South  Western  on  the  one 
hand,  while  on  the  other  it  is  connected  with  the  SouUi 
Eastern.  Clonld  these  junctions  be  e£fected,  this  im- 
portant and  often  discussed  problem — how  can  the  rail- 
ways on  the  North  and  on  the  South  of  London  be 
effectually  united?— would  be  solved,  and  that  in  the 
only  way  that  is  feasible,  at  a  moderate  expense.  Taking 
advantage  of  the  admirable  street  suggested  b^  Mr. 
Pennethome,  Mr.  Liddell  has  conceived  the  possibility 
of  uniting  the  South- Western  with  the  Brighton  and 
South-Eastern  Railways,  in  a  manner  that  cannot  be 
surpassed.  If,  instead  of  sanctioning  all  sorts  of  peddling 
schemes,  the  authorities  would  resolve  to  grapple  boldly 
with  what  is  pressing  and  imperative,  this  entire  scheme 
for  Thames  £fmbankmcnt.  Railway  Junction,  and  a  high 
level  Bridge  at  St.  Paul's,  would  not  only  be  commcnc^ 
forthwith.^  but  completed  in  five  years.  The  drawing 
now  exhibited  shows  the  nature  of  the  construction.  On 
the  lowest  level,  facing  the  river,  are  the  wharves  and 
other  matters  connected  with  trade ;  on  a  higher  level, 
but  receding  considerably,  is  a  promenade  for  pedestrians ; 
next  comes  the  space  over  which,  on  iron  columns,  the 
railway  is  to  be  laid  down ;  next  comes  the  roadway  for 
carriages,  40  feet  wide,  and  then  another  footway  or 
promenade  in  front  of  the  houses  that  may  be  erected, 
the  entire  width  for  foot  passengers,  carriage  way,  and 
railway,  being  100  feet. 

Another  line,  it  will  be  seen,  might  run  along  the  side 
of  the  New-road,  from  St.  Paul's  to  the  Elephant  and 
Castle,  and  branching  off  to  the  left,  give  railway  con- 
venience to  the  immense  omnibus  population  of  Camber- 
well,  Kennington,  Brixton,  Clapham  and  Streatham, 
uniting  with  the  Crystal  Palace  Railway  to 'the  west  end, 

S*ve  facility  to  many  visitors  and  considerably  relieving 
mdon-bridge  of  much  of  its  superabundant  omnibus 
traffic.  It  will  be  observed  further,  that  it  is  proposed 
to  unite  the  Thames  Embankment  Railway  with  the 
Blackwall  Railway,  in  a  manner,  I  believe,  altogether 
novel,  the  merit  of  which  belongs  entirely  to  Mr.  Liddell. 

You  will  see  that  the  railway  passes  not  only  behind 
the  houses  facing  the  suggested  new  street,  but  absolutely 
passes  through  them ;  the  back  part  of  the  first  floor  being 
surrendered  for  railway  purposes.  It  may  seem  a  daring 
scheme,  but  I  am  assured  that  it  is  perfectly  practicablie, 
and  from  the  plan  of  construction  proiKMed,  it  is  believed 
that  vibration  could  barely  be  detected. 

The  completion  of  the  Railway  and  Thames  Embank- 
ment scheme,  would  open  the  whole  of  the  river  from 
the  centre  of  the  city  to  the  attractive  west,  to  all 
who  might  desire  to  avail  themselves  of  a  rapid  and 
regular  mode  of  tonvoyance.  The  piers  would  be  rendered 
more  accessible,  and  so  the  boats  would  bo  more  useftil. 
The  promenade  and  carriage  way  direct  from  the  Bank 
to  Charing  Cross,  would  relieve  the  traffic  of  our  present 
overloaded  streets,  while  the  railway  would  convey  from 
St.  Paul's  to  Westminster  in  a  single  hour  a  larger  num- 
ber of  persons  than  could  now  be  conveyed  in  twelve 
hours  by  all  the  appliances  in  general  use. 

No  plan  for  the  embuikment  of  the  Thames  can  be 
acceptable  or  will  be  permitted  that  does  not  secure  the 
uniform  width  of  the  river,  and  provide  additional  con- 
venience to  the  traffic  on  its  surface.  It  is  due  to  Mr. 
Liddell  to  state  that  all  available  means  have  been  em- 
ployed to  accomplish  these  indispensable  ends.  The 
most  careful  surveys,  patient  study,  and  engineering 
skill  have  been  devoted  to  the  subject,  and  I  acknowledge 
that  although  I  am  not  possessed  of  a  very  panguinc 
temperament,  I  am  nevertheless  impressed  witli  the 
belief  that  the  greater  portion  of  these  suggestions  will 
hereafter  be  adopted. 

The  amount  of  attention  paid  to  the  course  and  con- 
venience of  the  London  traffic,  during  the  past  few  years, 
excites  the  liveliest  expectation  that  something  may  be 
effected  without  any  great  delay.  So  numerous  have 
been  the  schemes  proposed,  that  one  gets  bewildered  in 
thinking  over  them  all.    A  ooniiderablo  number,  with 


elaborate  plans,  are  contained  in  the  House  of  Commons* 
Report  of  Evidence  pn  Metropolitan  Thoroughfarw,  pre- 
sided over  by  Mr.  Jackson. 

Mr.  Paxton's  Crystal  boulevard  was  worthy  of  a 
chapter  in  the  <'  Arabian  Nights,"  and  could  it  be  com- 
pleted, would  be  the  realisation  of  the  most  wonderftil 
fairy  tale  ever  promulgated. 

Mr.  Gisbome,  Mr.  Page,  Mr.  Bird,  and  others,  favoured 
the  Committee  with  initiative  suggestions,  bearing 
chiefly  on  the  Thames  embankment ;  out  none,  in  my 
jiidgniQpt,  met  so  well  the  requirements  of  commerce, 
or  of  general  traffic,  as  the  pbm  now  before  us,  which, 
when  matured,  and  elaborated  with  the  addition  of  its 
architectural  embellishments,  will  be  worthy  of  London, 
and  that  is  commendation  enough. 

We  have  also  Mr.  Rammel's  suggestions  for  the 
establishment  of  piUar  or  columnar  railways,  to  run  aling 
our  public  streets  on  a  Mne  with  the  kerb-stone,  which 
some  have  irreverently  designated  the  lanp-post  system. 
Looking  at  it  very  carefully,  I  fear  I  must  oondade 
that  it  would  be  neither  safe  nor  remunerative. 

Mr.  Mitchell,  of  Inverness,  the  distinguished  engineer 
and  superintendent  of  public  roads  in  the  north  of  Scot- 
land, has  employed  a  portion  of  his  time,  when  visiting 
the  metropolis,  in  the  hope  of  ^ving  some  hints  in 
furtherance  of  the  design  we  all  desire  to  see  accomplished. 
His  main  suggestion  is  a  street  and  railway  from  the  front 
of  the  New  Gallery  near  Kensington,  across  Hyde  Park 
and  Grosvenor-square,  Regent-street,  parallel  with  Ox- 
ford-street, and  Holbom,  which  it  crosses  near  Middle- 
row  ;  then  past  the  Sessions  House,  Clerkenwell,  and 
uniting  with  the  Eastern  Counties  Railway  in  Bishopsgate, 
the  whole  being  nearly  in  a  straight  line  from  i^oint  to 
point. 

The  objection  to  this  and  to  other  kindred  schemes  is 
that  they  overlook  the  great  pressure  in  the  centre.  The 
thoroughfares  at  the  extremities  suffer  little  if  any  over- 
crowding from  superabundant  traffic.  The  point  de- 
manding immediate  attention  is  the  central.  The  entire 
system  has  grown  so  rapidly  that  the  streets  in  the 
City  are  quite  incapable  of  accommodating  the  trafl&c 
forced  into  them.  No  scheme  can  be  of  any  use  that 
does  not  relieve  the  heart  of  the  metropolis  from  its 
condition  of  continuous  congestion.  Fronv every  suburb 
of  the  metropolis,  every  morning,  the  stream  of  trafl^ 
sets  in  towaras  the  Bank  and  the  Exchange,  and  every 
evening  the  return  current  sets  out  with  a  force  aiid 
velocity  quite  irresistible.  Such  traffic  cannot  be  di- 
verted, it  must  be  accommodated ;  and  the  only  rational 
plan  is  either  to  open  up  two  new  lines  leading  to  and 
from  the  centre,  or  to  widen  those  already  in  existence. 
The  latter  is  next  to  impossible — the  former  is  prac- 
ticable and  the  least  expensive. 

HoW  the  plans  suggested  are  to  be  carried  out  neces- 
sarily presents  some  difficulty,  whether  they  must  be 
superintended  by  divided  or  by  centralized  authority ; 
whether  by  a  Metropolitan  Board  of  Works,  or  a  com- 
mission, or  an  irresponsible  dictatorship,  it  is  not  for  me  to 
determine.  The  annoyance  increases  day  by  day,  and  the 
difficulty  of  remedying  it  increases  in  a  corresponding 
ratio.  1 1  is,  therefore,  mani fest  that  the  present  is  the  like- 
liest time  to  insure  success.  We  are  to  have  a  Commission 
specially  appointed  to  the  conservation  and  improvement 
of  the  river.  We  have  a  Board  of  Works,  whose  first 
duty  was  to  attend  to  the  i^erfcct  drainage  of  the  metro- 
I)oli8,  and  I  am  of  opinion  that  we  should  have  a  street  oom- 
mission,whose  entire  dutyshould  be  to  lay  down  new  streets, 
and  make  such  improvements  in  the  old  ones  as  the  neces- 
sity of  the  times  demands.  To  do  this  efficiently,  the 
Commissioners  ought  to  be  independent  and  free  from 
the  influences  that  frequently  beset  representative  bodies, 
where,  by  clamour,  isolated  neighbourhoods  secure  the 
advantages  of  sums  of  money  that  might  have  been  mom 
wisely  expended  for  the  general  £^ood.  Right  or  wron^, 
there  is  always  difficulty  in  changing  any  system  in  this 
country.    It  is  just  as  difficult  to  change  from  wrong  to 
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right  ai  from  right  to  wrong.  Our  nature  is  to  venture 
nothing,  lest  all  the  good  predicted  should  not  he  realised, 
and  so  with  characteristio  tenacity  we  adhere  to  all 
manner  of  abgurdities  and  customs,  having  no  other  claim 
for  respect  than  their  considerable  antiquity.  Our  river 
side  frontage  is  a  proof  of  this  undeniable  peculiarity.  The 
projecting  points  and  receding  gaps  irregularly  alternating 
produce  in  their  general  aspect  such  an  admirable  disre- 
gard of  either  the  useAil  or  the  picturesque,  that  I  verily 
believe  they  exhibit  all  the  detects  that  existed  when 
London  was  firat  founded  by  our  barbaric  snoestors,  2,000 
years  ago.  • 

Whether  the  plans  to  which  I  have  now  had  the  honour 
of  directing  your  attention,  or  some  others  infinitely 
more  worthy  shall  be  adopted,  I  am  persuaded  that  a 
tide  in  favour  of  improvement  has  now  set  in,  and  every 
contribution,  however  humble,  tends  to  swell  the  current 
which,  ere  long,  will  become  irresistible. 

I  only  hope  that  no  delay  will  be  permitted  to  occur, 
and  that  most,  it  not  all,  of  us  may  live  to  see  the  river 
frontage  of  London  not  only  worthy  of  the  metropolis, 
but  worthy  of  the  nation  of  which  it  forms  a  part,  for  it 
ought,  in  an  architectural  sense,  to  be  an  example  to  the 
world. 

The  advantage  and  merit  of  the  entire  scheme  is,  that 
the  whole  may  be  proceeded  with  simultaneously,  or  any 
part  may  be  taken  up  independently.  In  my  opinion  the 
Thames  embankment  should  be  first  proceeded  with, 
commencing  at  Charing  Cross.  As  soon  as  the  works 
were  completed  to  Blackfriars,  the  first  important  station 
would  be  established,  and  Fleet-street  and  the  Strand 
immediately  relieved.  The  next  station  would  be  at 
Old  Fish-street,  Cannon-sti'eet,  near  St.  Paul's,  where 
the  works  might  terminate ;  or  they  might  be  carried  on 
to  Gracechurch-street  and  the  Blackwall  Railway,  as  the 
authorities  deemed  advisable. 

Before  resuming  my  seat  I  think  it  is  due  to  Mr.  Lid- 
dell  as  well  as  to  myself,  to  say,  that  the  plans  now  before 
you  have  been  in  course  of  preparation  for  months,  and 
the  paper  I  have  just  conduded  was  in  the  hands  of  the 
printer  more  than  a  week  ago,  that  neither  the  one  nor 
the  other  have  in  the  slightest  degree  been  modified  or 
influenced  by  the  report  on  the  embankment  of  the 
Thames  which  has  recently  been  published  by  the  Me- 
tropolitan Bterd  of  Works,  a  report  which  seems  to  me 
to  be  exceedingly  vague  and  inconclusive.  Perhaps  it 
would  be  well  to  give  them  the  advantage  of  the  plans 
I  have  now  had  the  pleasura  of  submitting  to  this 
assembly. 

DISCUSSION. 

The  Chaibmak  said  he  thought  it  was  rather  a  lower- 
ing reflection  that  in  the  boasted  civilisation  of  the  19th 
century  they  should  now  be  discussing  improvements  of 
a  public  character  which  were  carried  out  some  2,000  or 
3,000  years  ago  in  ancient  cities.  The  aqueducts  and 
sewers  of  ancient  Borne,  built  nearly  2,600  years  ago, 
would  probably  last  for  centuries  to  come. 

Dr.  Lbthbbt  regretted  that  he  should  have  been 
called  upon  to  commence  the  discussion,  because  his  ex- 
perience in.  this  matter  was  not  derived  from  the  hi^- 
ways  of  the  City,  but  rather  from  its  bye-ways.  He 
could,  nevertheless,  add  his  testimony  to  that  of  the 
author  of  the  paper  with  regard  to  the  difiiculties  that 
existed  on  the  eastern  sidd  of  the  metropolis  in  commu- 
nicating with  manufactories  on  the  south  side  of  the 
Thames.  Nearly  the  whole  of  the  sugar  refineries  were 
located  about  the  neighbourhood  of  the  Tower,  and  they 
had  to  make  considerable  journeys,  not  only  in  getting 
rid  of  the  produce  of  their  manufacture,  but  also  in 
obtaining  the  raw  material.  He  believed  that  great 
sanitary  advantages  would  be  derived  from  the  pro- 
posed scheme  of  making  a  road-way  along  the  banks  of 
th(^  River  Thames.  They  knew  from  experience  that 
a  large  portion  of  the  fever  of  the  metropolis  was  attri- 
butable to  the  b«^  of  the  Thames  In  their  presenii 


condition.  The  miasma  produced  by  the  expoanre  of 
large  surfaces  of  mud,  at  periods  of  the  year  when  de- 
composition went  on  most  rapidly,  particularly  during 
the  sunmier  months,  infected  the  atmosphere.  From 
what  ho  had  gathered  from  the  plans  before  them  he 
apprehended  that  there  would  be  no  dry  banks  of  the 
river  at  all,  but  the  stream  of  water  would  be  maintained 
up  to  the  edge  of  the  road-way,  and  he  thought  that 
would  be  attended  with  very  considerable  advantages. 
That  was  one  great  argument  in  favour  of  the  propped 
plan,  even  if  other  points  were  left  out  of  consiaeration. 
Mr.  Wabe,  as  a  member  of  the  Metropolitan  Board  of 
Works,  felt  called  upon  to  make  one  or  two  remarks  in 
explanation  of  what  had  fallen  from  the  author  of  the 
iMiper.  That  gentleman  had  chosen  to  depreciate  the 
line  of  street  in  South wark,  selected  by  the  Board  of 
Works,  but  they  had  not  been  favoured  with  any  reasons 
to  show  that  the  Board  had  come  to  an  erroneous  con- 
clusion. A  great  deal  of  time  and  attention  were  devoted 
to  this  subject,  and  the  plan  of  Mr.  Pennethorne  had  been 
carefully  considered  by  the  Board.  The  architect  of  the 
Board  had  reported  that  in  a  portion  of  the  line  of  street 
to  which  Mr.  Bennoch  gave  the  preference,  there  wer^ 
great  engineering  difficulties,  some  of  them  almost  in- 
superable. Another  reason  why  the  plan  of  Mr.  Penne- 
thorne was  not  selected  was,  that  it  was  at  too  great  a 
distance  from  Jjondon-bridge  efiectuall^  to  relieve  the 
traffic  of  that  great  thoroughfare.  One  important  point, 
however,  had  been  omitted  from  the  paper,  viz.,  a  con- 
tinuation of  the  line  of  street  from  the  docks  and  White- 
chapel,  called  Commercial-street,  which  had  its  present 
terminus  at  the  Eastern  Counties  Railway.  It  shouldhave 
been  told  the  meeting  that  it  was  under  contemplation, 
both  by  the  government  and  the  Board  of  Works,  to 
continue  the  line  from  the  Eastern  Counties  Railway  to 
join  Old-street-road,  and  he  (Mr.  Ware)  had  suggested 
the  throwing  down  the  Charter-house  wall,  and  thua 
opening  out  a  direct  communication  from  the  east  to  the 
west.  This  could  be  effected  at  a  compai^atively  small 
expense.  The  manufactures  of  the  eastern  district  were 
required  in  the  western,  and  a  vast  amount  of  benefit 
would,  by  the  plan  he  had  mentioned,  be  conferred  upon 
the  labouring  classes,  in  the  shape  of  providing  them 
with  good  houses  to  reside  in,  instead  of  going  through 
property  of  a  superior  description,  which  would  have  the 
effect  of  driving  the  present  occupiers  into  the  suburbs 
for  residence. 

Mr.  Edwin  Chadwigk,  C.B.,  said  he  had  his  own 
views  with  regard  to  metropolitan  and  other  towns'  im- 
provemente,  but  it  would  be  impossible  to  enter  into  the 
consideration  of  so  wide  a  subject  that  evening.  There 
was,  however,  one  practical  point  to  which  he  would 
allude— the  question  of  expense.  It  would  be  in  the  recol- 
lection of  tne  members  present  that  a  committee  of 
architects  and  others  was  appointed,  at  the  instance  of 
this  Society,  to  examine  the  fjystem  adopted  in  carrying 
out  public  improvements  in  Paris.  It  was  admitted  bv 
the  members  of  that  committee  that  the  difficulty  which 
lay  at  the  foundation  of  town  improvements  of  any  kind 
was  the  exorbitant  claims  for  compensation ;  and  unless 
some  procedure  could  be  fixed  upon  to  diminish  the  oost 
of  litigation  in  such  matters,  there  was  very  little 
hope  of  large  and  effectual  operations  in  the  way  of 
town  improvements.  He  looked  upon  the  plan  of 
Sir  Christopher  Wren  for  rebuilding  the  City  after 
the  great  fire  as  a  model  for  those  who  were  building 
new  towns  in  our  colonies.  It  contained  an  element 
which  had  not  beeVi  sufficiently  attended  to,  either 
at  home  or  abroad,  viz.,  the  diagonal  system  of 
streets,  by  means  of  which,  a  town  could  be  more  ad- 
%*antageously  extended.  He  (Mr.  Chadwick)  had  recom- 
mended to  the  College  of  Engineers,  that  they  should 
make  that  p]^  their  study.  The  loss  to  the  public 
occasioned  by  the  rejection  of  Sir  Christopher  Wren's 
plans  on  two"  lines  of  streets-— one  line  being  from  Skin- 
ner-street, and  the  other  line  from  Ludgate-streei  direct 
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to  the  Bank,  had  been  estimated  at  £100,000  a 
year,  whilst  the  loss  in  a  sanitary  point  of  view 
was  almost  incalculable.  The  plan  laid  down  by 
Sir  Christopher  Wren  would  have  insured  not 
only  ventilation  but  drainage.  It  was  however  rejected, 
not  by  Government  red  tape,  but  by  Corporation  red  tape. 
It  was  agreed  to  by  the  government  of  the  time ;  it  was 
approved  by  the  Boyal  Society,  and  by  all  the  educated 
ctasses  of  the  community,  but  it  was  rejected  by  the 
Corporation  of  London,  who  appeared  to  be  fearful  by  the 
BpHMid  of  the  population  they  might  lose  some  ot  the 
subjects  within  their  unfortunate  jurisdiction.  Had  this 
pl2m  been  carried  into  operation  the  effect  in  his  (Mr. 
Chadwick's)  opinion,  would  have  been  to  diminish  the 
mortality  of  London  nearly,  if  not  quite,  one  third.  He 
was  emboldened  to  make  this  statement  from  what  he 
knew  to  be  the  fact  wiih  regard  to  the  rebuilding  of 
Hamburgh.  The  effect  of  the  plan  adopted  there  had 
been  to  expel  disease,  and  while  the  rich  merchants 
formerly  resorted  to  the  suburbs  for  residence  as  most 
healthy,  they  now  preferred  residing  in  the  city. 
With  reference  to  the  more  immediate  subject  of  the 
paper,  there  was  much  room  for  improvement  in  the 
gradients  of  the  streets  of  London  and  in  the  mode  of 
paving,  and  also  b^  the  adoption  of  tramways  where 
practicable.  He  believed  it  was  possible  to  save  one-half 
the  horse  traffic  of  London,  and  he  saw  no  difficulty  in 
effecting  these  improvements  except  that  to  which  he 
had  alluded,  viz.,  that  of  obtaining  the  property 
at  a  reasonable  rate.  They  could  not  have  a  better 
plan  than  was  adopted  in  America.  When  any  great 
street  improvements  were  carried  out  there,  the  owner  of 
the  property  interfered  with,  was  told,  **  If  you  prove 
that  you  sustain  a  loss  we  will  pay  you  for  it,  but  if  we 
can  prove  afterwards  that  you  have  gained  you  must  pay 
us."  By  this  means  the  cost  of  public  improvements  had 
been  greatly  diminished. 

Mr.  Haywood  (Engineer  to  the  City  Commissioners 
of  Sewers)  said,  if  he  were  asked  what  improvements 
were  required  in  London,  he  should  say,  everything 
which  had  been  suggested  in  Mr.  Bennoch's  paper.  They 
wanted  the  Thames  embanked,  the  present  toll  bridges 
thrown  open,  and  a  railway  across  the  river,  with 
thorough  facilities  for  communication  from  the  east  to 
the  west  of  the  metropolis.  Of  all  things  more  im- 
mediately needed,  bethought  the  opening  of  the  bridges 
was  the  most  important  as  a  starting  point.  For  his 
own  part  he  was  glad  that  London-bridge  was  not  100 
feet  wide;  he  thought  it  was  a  fundamental  error  to 
make  bridges  of  great  width  ;  the  aim  should  be  to 
separate  the  traffic  as  much  as  possible,  and  it  was  better 
to  have  two  bridges  of  50  feet  wide  each  than  one  bridge 
100  feet  wide,  as  in  the  latter  case,  by  concentrating  the 
traffic  into  one  route,  even  under  the  best  regulations 
that  could  be  adopted,  it  would  at  times  become  im- 
peded. He  should  say  that  the  best  application  of  the 
public  funds  at  the  present  time  would  be  made  in  open- 
ing the  toll  bridges  free  to  the  public ;  they  would  then 
be  able  to  see  how  the  traffic  distributed  itself,  for  traffic 
would  not  be  movedarbitrarilyoutofitsordinary channel. 
The  next  step  to  be  carried  out  should  be  the  embankment 
of  the  Thames.  That  he  was  inclined  even  to  think  should 
be  commenced  at  once ;  it  would  accomplish  the  thi^e-fold 
object  of  an  esplanade  for  foot  passengers,  a  charming 
drive,  and  a  line  of  railway.  It  would  also  afford  excel- 
lent facilities  for  laying  down  the  intercepting  sewer,  if 
ever  that  should  be  carried  out.  Then  came  the  question 
of  a  speedy  means  of  communication  between  Ihe  City 
and  the  southern  parts  of  the  metropolis,  which  he  ap- 
prehended could  only  be  accomplished  by  carrying  a 
railway  across  the  river.  It  was  calculated  that  in  37 
yeara  the  population  of  London  had  doubled  itself,  and 
they  might  conceive  what  area  would  be  occupied  87 
years  hence ;  and  therefore,  the  sooner  they  had  a  rail- 
way brought  through  the  heart  of  the  metropolis  the 
better  uid  the  cheaper  it  would  be  done.    Mr.  Chad- 


wick  had  hinted  at  the  great  practical  difficulty  in  the 
matter,  viz.,  the  funds.  He  (Mr.  Haywood,)  estimated 
that  to  carry  out  these  improvements,  a  sum  ot'  not 
less  than  from.  £10,000,000  to  £12,000,000  would  be 
required.  He  could  not  agree  with  his  friend  Mr. 
Benhoch,  that  bridges  across  the  Thames  could  be 
built  for  £250,000  each.  The*  great  it«m  of 
expense  in  these  cases  was  the  approaches,  where 
they  had  to  deal  with  huge  claims  for  compensation, 
a  question  which,  he  had  no  doubt,  had  entered  into  the 
consideration  of  the  Metropolitan  Board  in  designing  the 
new  street  for  Southwark.  He  had  no  doubt  the  amount 
that  would  be  claimed  by  Potts,  and  Barclay  and  Perkins, 
would  be  nearer  half-a-miUion  than  any  other  sum .  The 
improvements  in  Cannon-street  West  had  been  carried 
out  under  the  most  economical  plan  that  could  well  be 
adopted.  They  had  pulled  down  only  one  side  of  that 
street,  and  thus  they  had  only  one  set  of  people  to  com- 
pensate. The  ground  was  sold  at  an  enormous  price ; 
the  corporation  had  realised  the  value  of  the  groiuid 
rents,  and  had  applied  the  proceeds  to  paying  off  the  debt 
for  making  the  street ;  but  after  realizmg  every  farthing 
that  was  available,  there  still  remained  £800,000  lying 
buried  in  that  carriage  way  at  the  present  moment. 
After  that  statement  he  thought  they  would  readily 
believe  that  the  amount  he  had  mentioned  would  be  re- 

?uired  to  carry  out  the  contemplated  improvements. 
t  was  a  difficulty  which  stopped  the  Government  as 
well  as  the  Board   of  Works,  and  Parliament  rarely 
had  the   courage   to   vote    £500,000   for  pifblic   im- 
provements,  whereas  the  maligned  Corporation  had  them- 
selves built  KingWilliam-street,  which,  in  its  way,  was 
a  great  thing.    With  regard  to  the  question  of  money, 
they  went  to  the  Continent  and  admired  the  elegant 
streets  of  Paris,  Munich,  and  Berlin,  and  yet  they 
grumbled  at  the  idea  of  any  sacrifice  to  obtain  the  same 
results  in  their  own  capital.    Already  there  were  loud 
whisperings  in  the  metropolis  at  the  idea  of  a  sixpenny' 
rate,  but  five  shillings  in  the  pound  for  the  next  twenty 
years  would  not  pay  for  these  improvements.    He  was 
not  speaking  too  widely  in  stating  that ;  and  uAlesa  the 
metropolitan  public  were  prepared  to  come  down  'with. 
something  handsome,  it  was  hopeless  to  think  of  carry- 
ing out  these  important  measures.    They  must,  how- 
ever, be  prepared  for  such  a  rate;  unless th€y  adopted  the 
means  employed  in  continental  countries  by  establishing 
an  octroi.    The  whole  of  the  improvements  in  I^aris  had 
been  mainly  accomplished  by  means  of  an  octroi  upon 
various  articles  of  consumption,  and  he  contended  that 
the  funds  for  such  purposes  ought  to  fall  equitably  upon 
all  classes  of  the  community,  and  this  could  be  effected 
by  means  of  an  octroi  on  some  article  of  general  con- 
sumption.   He  felt  persuaded  that  the  object  they  had 
in  view  would  never  be  accomplished  by  means  of  a 
rate,  but  must  be  effected  by  means  of  an  octroi ;  and  for 
this  purpose  he  could  suggest  no  article  of  more  general 
consumption  by  all  classes  than  coals.    The  tax  upon  coals 
in  the  City  of  London  built  London-bridge,  New  Oxford- 
street,  Victoria-street,  and  partly  Cannon-street.  He  con- 
sidered it  an  excellent  tax.  He  was  decidedly  in  favour  of 
that  tax  being  continued,  and  he  hoped  to  see  it  remain 
in  the  hands  of  the  local  authorities,  rather  than  that  it 
should  be  transferred  into  the  hands  of  the  government. 
Without  the  slightest  difficulty,  and  without  creating 
the  smallest  disturbance,  the  coal  tax  brought  in  £250,000 
a  year,  raised  by  a  tax  of  Is.  Id.  per  ton.      The  poorest 
members  of  the  community  scarcely  felt  the  prewore  of 
such  an  impost,  and  yet  they  paid  their  quota  in  pn>- 
portion  to  the  quantity  of  coal  they  burned  in  a  year. 
If  they  doubled  the  present  amount,  and  made  it  2s.  2d. 
pei:  ton,  there  would  be  an  annual  sum  of  £500,000,  which 
could  scarcely  be  raised  from  any  other  source  with  the 
like  facility. 

A  vote  of  thanks  was  then  passed  to  Mr.  Bennoch. 

The  Secretary  anaounoed  that  on  Wedneaday 
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thft   fith   ftf  Mav    the  Socictv'B  I  Port.    The  lecturer  said  that  Sir  Isaac  Newton  had  cal- 
,   the    Wh   Of  Mi^,   tne  ^OOCiy  b   P^^  ^^    .^  ^^^  ^^^^  ^^^  oonrtitutmg  the  large.t 

Brsazione  would   be   held;   and  on   andlonge«t<i>met»8  tail  that  has  been  observed  were  to  be 


-evening  next, 

second  Oonversazione 

Wednesday  evening  the  Idth  of  May,  a  paper  by 

Mr.  J.  B.  Smith,  M.P.,  "  On  the  Means  of  Ob- 

taining  Increased  Supplies  of  Cotton,"  would  be 

read. 


^xmt)imp  0f  Institutions. 


EsETEB. — ^A  lecture  on  '*  CometsandCometary  Astro- 
nomy,"  was  given  to  the  members  of  the  Literary  Society, 
at  the  Royal  Subscription  Rooms,  on  Friday,  the  Srd  of 
April,  by  James  Jerwood,  Esq.,  M.A..  Barrister-at-Law. 
Tne  lecturer  gave  the  notions  of  Aristotle,  Seneca,  Taci- 
tus, Cicero,  Pliny,  &c.,  as  to  the  physical  constitution 
of  comets,  and  also  adduced  the  opinions  of  several  modern 
philosophers  on  the  same  point.    Sir  John  Herschel  con- 
siders them  to  be  masses  of  vapour,  capable  of  reflecting 
the  solar  rays  from  their  internal  as  well  as  from  their 
external  parts,  an  inference  which  he  thinks  is  rendered 
necessary  to  account  for  all  the  phenomena  of  comets 
discovered  by  the  telescope— especially  that  of  small  stars 
having  been  seen  through  the  largest  of  them.    The 
lecturer  gave  many  reasons  to  account  for  the  singular 
and  vague  notions  of  the  ancients  respecting  comets,  and 
also  why  it  is  that  our  knowledge  of  them  is  stiU  imper- 
fect.   One  reason  is,  that  there  were  no  telescopes  till  the 
17tli  century ;  comets,  therefore,  up  to  that  time,  must 
have  b^n  examined  by  the  eye  without  any  optical  assist- 
ance.   Another  reason  is,  that  they  are  visible  only  for 
a  very  short  time,  and  frequently,  before  a  comet  returns, 
the  astronomer  who  examined  it  last  had  passed  away. 
Comets  are  usually  considered  to  be  constituted  of  tluree 
parts: — 1,  The  nucleus,  or  densest  point.    2,  the  enve- 
lope which  surrounds  the  nucleus.    8,  the  tail.    Each  of 
these  parts  was  explained,  and  the  peculiarities  in  several 
comets  that  have  appeared,  were  illustrated  by  appropriate 
diaf^rams.    The  lecturer  gave  a  condensed  epitome  of  the 
various  effects  which  have  been  ascribed  to  comets,  from 
the  earliest  times  down  to  the  present  age,  such  as  the 
•war  between  Csssar  and  Pompey ;  earthquakes  at  Lima ; 
eruptions  at  Mount  Etna ;  Great  Plague  in  London,  &c. 
These  and  a  great  number  of  other  smgiUar  effects  have 
been  attributed  to  the  influence  of  comets.    The  lecturer 
descanted  on  the  palpable  absurdity  of  these  superstitious 
whimsies.    Whiston  attributed  the  Deluge  mentioned  in 
the  Bible,  to  the  effects  of  a  comet ;  Buffon  imagined 
that  the  earth  and  all  the  planets  had  been  struck  off 
from  the  sun  by  a  comet.    The  lecturer,  at  some  length, 
riiowed  that  these  theories  are  altogether  imaginary. 
Great  apprehensions  have  Ipeen  entertained  that  a  comet 
would  come  in  contact  with  the  earth,  and  causeitsdestruc- 
tion.  The  p()pular  terror  occasioned  by  Lidand's  Memoir, 
in  1778,  was namedas  an  instance.  Therequisiteconditions 
which  must  simultaneously  exist  before  such  collision  can 
happen  were  mentioned ;  and  taking  the  most  favourable 
case,  in  281  miUions  of  chances,  there  is  only  one  which  is 
favourable  to  a  ooUision.  Encke's  comet,  by  its  approach- 
ing nearer  and  nearer  in  each  revolution,  is  the  one  most 
likely  to  bring  about  such  a  catastrophe.    Olbers,  how- 
ever, has  proved  that  219  millions  of  years  must  elapse 
before  it  can  happen.    But,  besides  the  great  improba- 
bility of  such  a  collision — ^taking  the  physical  constitu- 
tion of  comets  into  consideration,  if  it  should  occur — ^it 
Is  utterly  impossible  that  a  mass  of  vapours,  like  comets, 
eould,  in  the  smallest  degree,  affect  a  dense  body  like  the 
earth.    Writers  who  appeared  determined  that  comets 
ghttW  bring  about  some  terrestrial  catastrophe,  have  ex- 
pressed strong  apprehensions  that  disastrous  results  will 
at  some  time  happen  from  a  comet's  tail  mixing  with  the 
earth's  atmosphere,  and,  by  introducing  deleterious  gases, 
render  the  air  destructive  of  life,  instead  of  being  its  sup- 


compressed  into  the  same  density  with  our  atmosphere, 
it  would  occupy  only  one  cubic  inch.  A  uniform  atmos- 
phere is  about  five  miles  high ;  it  extends  round  the 
earth,  which  is  twenty-four  thousand  miles  in  circum- 
ference ;— if  one  inch  of  matter  of  the  same  density, 
however  intensely  poisonous,  be  mixed  with  this  mass  of 
atmosphere,  the  result  could  only  be  the  merest  particle 
mixed  with  scores  of  miles  of  atmosphere !  The  lecturer 
gave  an  historical  sketch  of  several  comets  that  are  noted 
for  the  events  which  attended  their  apparition— the 
mode  of  their  discovery,  the  splendour  of  their  appear- 
ance, or  the  light  which  they  have  tended  to  throw  on 
.astronomical  science;  these  comete  were  illustrated  by 
large  diagrams.  The  mode  of  determining  the  identity 
of  a  comet  was  explained,  and  the  peculiarities  of 
cometary  .astronomy  given  at  some  length,  and  also  the 
reason  why  it  is  generally  more  difficult  than  planetary 
astronomy.  Arago's  interesting  proof  that  comets  derive 
most  of  their  light  from  the  sun  was  given.  The  last 
part  of  the  lecture  was  a  discussion  on  the  celebrated 
comet  called  the  comet  of  Charles  6th,  which  is  ex- 
pected to  appear  between  this  and  1860,  the  apprehension 
of  its  effects  having  excited  popular  terror.  One  of  the 
chief  objects  which  the  lecturer  had  in  view  was  to  prove 
the  utter  groundlessness  of  the  popular  panic  arising  from 
theimagined  effects  of  comets.  The  lecturerconmtiuated 
his  countrymen  that  no  sudi  deplorable  panic  had  er- 
hibited  itself  in  England,  and  expressed  the  hope  that 
when  the  expected  comet  arrives  they  would  welcome  it 
with  the  interest  which  it  claims,  and  regard  it  as  a 
member  of  our  system,  which  visited  us  more  than  800 
years  ago,  and  that  the  same  period  might  elapse  before 
Ua  ^^^^.  annariiinn      Tho  imanimous  thanks  of  the  so- 


its  next  apparition.    The  unanimous 

ciety  were  given  to  Mr.  Jerwood  for  his  interesting 

lecture. 


MEETINGS  FOB  THE  ENSUING  WEEK. 

MoH.   Royal  iMt., «.    Gwi«r»l  Montlily  Meeting. 

lSSou  Inrt.,  1.    Mr.  T.  A.  Midone, "  Ou  PJotogwpby ;  ito 
pTCMnt  condition  and  most  important  applicatioau. 

ArchltccU,  8.    AnniTerwiry. ..  ^^    a,.     ....i.^.  ^ 

Chemical,  8.    Dr.  Anderwn,  F.R.8.,  "  On  the^prodncti  of 

the  deitmctlTe  DlitUlation  of  Animal  Matter. 
Entomological,  8. 
Tuss.  Bojal  Init..  3.     Dr.  J.  P.  Lacaita,  LL.D.,  "On  Italian 

Llteratnro-Petrarca-Boccado.  ♦w«.«i«w 

CItU  Engineers,  8.    Mr.  George  Rennle,  '\^^^^fiS^ 

mentof  Rubble,  and  Bfcton  or  Concrete,  in  Worki  of  JSn- 

sineerinff  and  Architecture."  . 

Llin«>an,8.     I-  Mr.  Bentham,  "  On  two  Mw  gwem^ 

BrazilUm  PlanU."    11.  Rer.  M.  J.  Berkeley.  "  On  ■cm; 

new  Fungi.*'    HI.  Dr.  Macdonald,  "  On  the  priwdplej  of 

BTitematlc  ClaaiUicaaon  of  the  warm-blooded  Vertebrata. 
Pathological,  8. 
W«D.   London  Inrt.,  3.    Prof.  Robert  BenUey,  "  On  Syrtematlc 

Botany,  with  espedal  reference  to  the  natural  ^tems  of 

arrangement.** 
Royal  Boc  Lit.,  4|. 

Society  of. Arts,  8,    ConTersasione.  bii«,i.« 

Geological,  8?  «lr  R.  I.  Murchiion,  "JJa  *>»•  ™«ri« 

kSb  and  fiMdlt  of  Norway,  M  ^jo*^*!*-   J; 

KJerulf,  and  thOM  of  the  BalUo  pro^lncw  of  Runia  t^ 

piS^sZhmidt,  oompar«l  with  their  Brldih equiralentfc*^ 
Thuss.  Royal  Inst,  3.    Prof.  J,  Tyndall,  "  On  Sound,  and  aome 


FBI. 


Sat. 


London  Im^^T^mTt.  W.  Burr, " On ^  Hbtoy and  In- 
fltrumentaof  the  Royal  ObMnrmtonrat  G>««^«>» «  S^  « 
other  celebrated  Cb^nratoiiea  and  Instramehts,  with  the 
principal  dlMoreriet  made  by  their  means.** 
Antiquaries,  8. 
FhHological,  8. 
•Photognphlc,  8. 
R<^,8*. 

Astronomical,  8.  . 

Royal  Inst.,  8*.    Prof.  T.  Grace  Calvert,  «« On  the  Laws, 

Contmst,  and  Harmony  of  Colours.** 
Royal  Inst.,  3.    Prof.  E.  Fnnkland,  "  On  the  BelaUona  of 

Chemistiy  to  Graphic  and  PUstfc  Art. 
Royal  Botanic,  3f . 
Medical,  8. 
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PATENT  LAW  AMENDMENT  ACT. 

MFFuoATion  warn  patbhts  axd  pbotbotioii  aixowbd. 

[From  QoutU  April  llth,] 

Dated  Uh  ApriLlSil. 
John  Bonrne,  9,  BiUiter-atreet— The  generation  and  application 

of  motiTe  power. 
Henx7  Harrejr  and  Robert  Smith,  32,  Borrej-ctreet,  Stiand— 

ImproTementa  in  railing  aunken  shipa,  other  Tesiels,  and  all 

other  matten  and  things,  from  under  to  the  snrlkce  of  the 

water,  and  to  prerent  their  sinking. 
Ellcan  Adler,  New  York,  and  Frandi  Barber  Howell,  Lebanon, 

State  of  Ohio,  U.S. — Improremeutt  in  machines  fbr  cleaning 

knires  and  other  similar  articles. 
John  Austen,  33,  Rue  des  Martjrea,  Paris— Certain  ImproTe- 

ments  Ibr  extracting  silk  and  other  textile  and  regetable 

snbatanees  fhm  the  bark  and  leares  of  ererj  descripUon  of 

mulberry  trees. 
Adolphe  Leclercq ,  Trith  St.  Leger,  near  Valenciennes— Certain 

improvements  in  sleepers  of  railwajs. 
Biehaid  Birkin,  Junr.,  and  Thomas  Isaac  Blrkin,  Nottingham 

— Improrements  in  the  manuflicture  of  figured  lace. 
Emile  Tcstelin,  22,  Plaine  St.  Pierre,  Ghent— A  new  sjstem 

for  the  application  of  electridtj  as  moting  pow%r. 
William  Sumner,  Preston— Improrements  in  machinery  or  ap- 
paratus for  preparing,  slabbing,  and  roving  fibrous  materials. 
John  Henry  Johnson,  4T,  Lincoln's4nn.fields — Improrements 

in  preierring  food.    ( A  communication. ) 
James  Hansor,  Barnes,  Surrey — Improrements  in  apparatna  for 

oonsumingns. 
John  James  ^ppon,  Oakenshaw  Print  Works,  near  Aocrlngton 

— A  new  or  improved  instrument  or  apparatus  for  straining 

or  filtering  coloiurs. 

Dated  Btk  Aprils  166f . 
Thomas  MeUing,  Rainhill  Iron  Works,  near  Prescott,  Lanca. 

shii^— Improrements  in  taps  or  ralres,  and  in  apparatus  to 

prerent  the  orexfiowing  of,  and  letting  off,  the  water  from 

baths. 
George  Tomlinson  Bonsfleld,  Loughborough  park,  Brixton— 

Improrements  in  treating  India  rubber  and  gutta  percha,  in 

order  to  render  the  same  impermeable  to  illuminating  and 

other  gases.    (A  communication.) 
Samuel  Clarke,  66,  Albany-atreet,  RegentVpark— Improre- 
ments in  the  manufiwture  of  candles  and  night  lights. 
Alfred  Vincent  Newton,  66,  Chancery-lane — An  improrement 

in  the  oonstmotion  of  smoothing  irons.    (  A  communication. ) 
Charles  Goodyear,  Leioester-equare— An  improred  manuftwrture 

of  waterproof  Ikbric,  applicable  as  a  substitute  tor  leather, 

prunella,  embroidered  and  other  ornamental  flibrics  and 

fltnA. 
John  Horace  Taylor,  24,  Alma-ttreet,  Hoxton— Improrements 

in  nyulaUngthe  flow  of  fluids. 

[Fntm  Chuettet  April  24.th,lSb7.] 

Dated  I7tk  Jonmar^t  1857. 
Charles  Frederic  Vaaserot,  46,  Essex- street,  Strand— An  im- 
prored paint.    (A  communication.) 

Dated  iltk  Jawmary,  1887. 
234.  Charles  Townshend  Hook,  Snodland,  Kent— Improrements  in 
the  manufscture  of  paper.    ( A  communication. ) 
DaUd  Itth  March,  1(<67. 
747.  Sir  Francis  Charles  Knowles,  Bart.,  Lorell  Hill,  Berka— Im- 
provements in  the  manuflicture  of  cast  steel. 
Dated  21st  March,  1857. 
790.  William  Scaton,  Chester-place,  Regent's- park— Improrements 
in  the  oonstmctlon  of  the  permanent  way  of  railways,  and  in 
the  machinery  or  apparatus  employed  therein. 
William  Moxon  and  John  Clayton,  Bluepits.  Lancaster,  and 
Samuel  Feamley,  Halifltx— Certain  improvements  in  looms 
for  weaving,  which  said  improrements  are  particularly  ap- 
plicable to  looms  for  wearing  carpets  and  other  looped  or 
piled  fiibrics. 
Thomas  Lawrence,  Salfbrd— Certain  Improrements  in  steam 
en^ei. 

794.  Henry  Lafone,  Lirerpool— Improrements  in  tanning. 
796.  Samuel  Hemming,  Bow,  Middlesex — A  new  or  improred  ma- 
terial tor  roofing  or  other  building  purposes. 
798.  Gostar  Julius  Gunther,  John-street — Improrements  in  pre- 
paring blocks  and  stones  for  bniMiiig  purposes. 
890.  Matthew   Augustus  Crocker,  New  York — Improrements  In 

paddle  wheels 
802.  Robert  Mushet,  Coleford,  Glonoester— Improrements  in  the 

manuflMsture  of  cast  steel. 
806.  Edmund  Hyde,  Kingston-npon-Thamee— Iropromnents  in  the 
mannfiwituie  of  fitbrlcs  from  products  of  the  husks  of  cocoa 
nuts. 

Dated  23nf  March,  1857. 

809.  Louis  A.  Normandy,  Jun.,  67,  Judd- street— An  improred  pro- 

cess for  manwfkctnrlng  iron.    (A  communication.) 

810.  Thomas  Nuttall,  Ftmworth,  near  Manchester— An  improre. 

ment  or  improvements  iu  machinery  for  preparing  cotton, 
flax,  or  other  fibrous  materials. 

812.  Ellis  Rowland,  Manchester— Certain  improvements  in  steam 
engines. 

814.  John  Smith,  4,  Albion-equare,  South  side,  Dalston— An  im- 
prorement in  applying  steam  or  other  aeriform  fiuids  ex- 
panslrely  in  engliies. 


Ml. 

943. 
945. 
•47. 
940. 
961. 
963. 
966. 

967. 

969. 

961. 
963. 
996. 

967. 


139. 


791. 


792. 


816.  Jean  Joseph  Baranowski,  Pari*— An  improTod  method  o^  sad 

apparatus  for,  signalling  upon  railways. 
818.  Manus  Chastagnon,  46,  Essex-street,  nil  ami    IihiikhiiwmIi 

in  tnyers  tor  blast  frimaoes. 

Dated  Uth  March,  1857. 
820.  James  Tangye  and  Joseph  Tangye,  Blnniagfaam— A  aav  « 

improred  lifting  Jack. 
822.  Thomas  Young  Hall,  Newcastle-npop-Tyae— Imptuf ematti  is 

steam  guages  and  water  Indicators. 
824.  Samuel  Fox,  Deepcar,  Sheffield— Improrements  in  hardwilBt 

and  tempering  steel  wire,  and  In  straightening  wire. 

Dated  T&th  March,  1857. 

826.  Charles  Francois  Leopold  Oudiy,  4,  Sooth-atMOt,  Finsbny— 

Improremenu   in   the   preservation    of    articles  of  cut, 

wrought,  rolled  and  toiged  iron,  sine,  and  other  metali  or 

alloys  of  metals  against  oxidation  from  humidity  and  other 

destructire  effects  of  air  and  water. 
828.  Thomas  Lawes,  77,  Chancery-lane— A  machine  or  appantu 

to  be  used  in  cleansing,  pnri^lfing,  and  drjing  animal  sad 

regetable  subitances. 
832.  Pearson  Hill,  Uampstead— Improvements  in  machinety  for 

stamping,  marking,  or  printing  and  arranging  pax»ers,  letta% 

and  other  articles. 
834.  Reuben  Sims,  Bedford,  near  Leigh,   Lancashire «>ImpfOf>- 

ments  In  machinery  or  apparatus  for  catting  hay,  straw,  and 

other  similar  itfbstanoes 
836.  John  Henderson,  Lasswade,  Midlothian— Improirements  la  (he 

manntkcture  or  production  of  plain  and  figured  fabrics. 
838.  Robvrt  Cassels,  Glasgow,  and  Thomas  Moreton,  MothewcU- 

Improrements  in  the  manuflicture  of  iron. 
840.  Simon  Martin  Allaire,  Paris— Improremento  In  manuftctoifqc 

hats,  caps,  and  bonnets. 

Dated  261*  March,  1857. 
842.  John  RaddiiTe,  James   Feamehough,   and   Joseph   Mslher, 

Lancashire— Certain  improrements  in  index  machines,  sp- 

plicable  to  looms  for  weaving. 
844.  Charles  Henry  Baker,  7,  Angel-court— Bnllway    pssswmn 

signal  alarum. 
846.  George  White,  6,  Laurence  Pountney-lane,  Cannoa-strMt^ 

Improrements  in  glaas-flunaoes.    (A  communication.) 
848.  Jean  Jacques  Constant  Benoist,  42,  Rue  Jerusalem,  Brussels- 

A  new  method  of  applying  marks  on  paper  for  postsl 

purposes. 
860.  Josiah  Latimer  Clark,  35,  Adelaide-road,  Harerstock-bffl- 

Improrements  in  lighting  coal  mines. 

nrrBiTTiox  with  coicplete  spiaFicATiox  filxd. 

1108.  Charles  Barlow,  89,  Chancery-lane— A  mechanical  appazatai 
for  regenerating  the  impulstre  force  of  any  motiro  power. 
(A  communicauon.}— 20th  April,  1867. 
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2603. 
2511. 
2613. 
2529. 
2543. 
2599. 
2641. 
2642. 


2668. 

2677. 
2706. 
2723. 
2740. 
2793. 
2942. 

60. 
88. 

133. 

237. 
370. 

388. 

425. 
451. 
468. 
470. 


April  Uth. 
Howard  Ashton  Holden. 
George  Henry  Bachhoflher. 
Henry  Forfor  O^man. 
William  Armand  GUbee. 
William  Kopke. 
WiUiam  Ciissold. 
Andrew  Barlov. 
Fhusois  Jules   Manoeaux 

and    Eugene    Napoleon 

VieiUani. 
Richard  Archibald   Broo- 

msn. 
Samuel  Newlngton. 
John  Billing. 
Richard  Butterworth. 
Louis  Adolphe  de  Mllly. 
Henry  Bougleaux. 
Frederick  Wm.  Anderton 

and  Joseph  Deanland. 
Henry  Bougleaux. 
John  Chanter  and 

Wakefield. 
Thomas    Jackson 

Townsead. 
John  Dangerfiold. 
Leon  Talabot. 
Thomas  Fielding  Johnson 

and  John  VViUiams 
Frederic  Henry  8ykes 
William  Kdward  Wiley. 
Robert  Barlow  Cooley. 
Jolm  Na>lor 


John 


2531. 
3638. 
'i540. 
2547. 
2550. 
2557. 
2562. 
2664. 
2568. 
2572. 
26 15. 
2681. 

26d3. 
2687. 
2691. 
V706. 
2717. 
2721. 
2746. 
3763. 
2767. 


2805. 
2817. 
2839. 
2935. 
30/1. 
99. 

279. 

281. 

319. 


April  28<*. 
Samuel  Russell. 
Louis  Adolphe  Favrt. 
Thomas  John. 
John  Thomas  Way. 

WiUiam  Bfaor. 

John  Lawson. 

Henry  Hutton. 

Joseph  Browne. 

John  Parbery. 

Josiah  Stone. 

James  Webster. 

The  Hon.  William Erskiae 

Cochrane. 
Joseph  Hacking. 
Richard  Emery. 
John  Sutherland. 
Geoi^  Darles. 
Esteres  Blanchon. 
Samuel  CnnlUfe  Lbter. 
James  MontgomeiyGUMn 
Louis  Dartols. 
Thomas    Roberts,    J«u| 

Dale,  and  John  DaaiaU 

PriUdiard. 
Alfred  Vincent  Newton. 
Auguste  Collier. 
John  Brown. 
Michael  Burke. 
Robert  Gibson. 
Arnold  Goodwin. 
Isaac  Holden. 
Isaac  Holden. 
James  Hamshor. 
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Apra  20lh, 
938.  James  Coombe. 
964.  JohnErans. 
1032.  Charles  Bei\jaminNoxmaad 
1226.  Moses  Poole. 

April  2\it. 
927.  Thomas  Freeman  Finch 


April 

941.  Jonathan  Daridson. 

Apnl  23rrf.       _ 
939.  William  Bdirar4»«rt«K 
1066.  Josiah  Pentoa  and  J«a* 
Macki^. 
ApritlUh* 
956.  John  Hemy  JohaMB* 
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FRIDAY,  MAYS,  1857. 


NOTICE  TO  MEMBERS  AND 
INSTITUTIONS. 

The  prizes  awarded  by  the  Society's  Ex- 
aminers to  the  succeBsfnl  Candidates  at  the  June 
Examination  in  London  will  bo  distributed  on 
the  morning  of  Tuesday,  the  23rd  of  June,  at 
the  Society's  House  in  the  Adelphi. 

The  Society's  Annual  Dinner  will  take  place 
at  the  Crystal  Palace  in  the  afternoon  of  the 
same  day.     Lord  Stanley,  M.P.,  will  preside. 

The  Sixth  Annual  Conference  of  the  Repre- 
sentatives from  Institutions  in  Union  with  the 
Society,  is  appointed  to  be  held  at  the  Society's 
House  on  Wednesday  the  24th  of  June. 

The  Annual  General  Meeting  for  receiving 
the  report  of  the  Council  and  the  Treasurer's 
statement  of  receipts,  payments,  and  expenditure 
daring  the  past  year,  and  also  for  the  Election  of 
Officers,  will,  in  accordance  with  the  Bye- Laws, 
take  place  at  4  o'clock  on  the  same  day. 


EXAMINATIONS  PRIZE  FUND. 

The  following  donation  has  been  made  since 
the  last  announcement : — 

Titua  Salt,  Esq 10  0«.  Od. 


SPEECHES  AND  ADDRESSES  OF  H.R.H. 
PRINCE  ALBEllT,  PRESIDENT  OP 
THE  SOCIETY  OP  ARTS. 

At  the  annual  dinner  of  the  Society  for  the 
Encouragement  of  Arts,  Manufactures,  and  Com- 
merce, in  the  Crystal  Palace,  on  the  24th  of  June, 
1856,  Lord  Ashbnrton,  Vice-President  of  the 
8ociety,  in  his  address  from  the  chair,  observed  : 
— "  To  induce  the  tired  mechanic  to  study  during 
his  hours  of  rest,  he  must  have  some  inducement 
beyond  that  of  acquiring  knowledge  for  its  own 
sake ;  he  must  be  paid  for  it  in  wages  or  in  con- 
sideration, and  that  inducement  he  cannot  hope 
for  from  ignorant  employers.  Prince  Albert  has 
•felt  thb  difficulty;  a  difficulty  not  within  the 
compass  of  this  Society  to  remove :  and  he  has 
brought  up  succour  to  us  from  other  quarters. 
He  assigned  to  science  and  high  art  its  due  place 
in  the  hierarchy  of  society ;  he  has  encouraged 
our  scientific  and  artistic  institutions,  but  above 
all  he  has  adopted  that  course  which  among 
Englishmen  is  of  most  avail, — be  has  attended 
our  public  meetings,  and  has  in  his  own  person 
appealed  to  us  to  reform  ourselves.      These  ap- 


peals at  the  time  produced  their  effect,  and  would 
continue  to  work  upon  the  public  mind,  if  this 
Society  would  in  its  own  interest,  and  in  the  in- 
terest of  the  cause  it  espouses,  print  and  circulate 
Prince  Albert's  addresses  for  our  use." 

At  a  meeting  of  the  Council  of  the  Society  of 
Arts,  held  on  the  23rd  of  July,  1866,  the  fore- 
going suggestion  was  taken  into  consideration, 
when  the  following  minute  was  passed  : — 

**  That  Lord  Ashburton's  suggestion,  to  col-  ^ 
lect  and  publish  the  addresses,  speeches,  and 
letters  of  H.R.H.  the  President  of  the  Society, 
having  been  considered,  it  was  resolved : — That 
a  collection  be  published,  not  at  the  risk  of  the 
Society,  but  by  subscription  among  the  members, 
the  Institutions  in  Union,  and  the  public  at  large, 
as  being  the  best  means  of  showing  the  public 
sense  of  the  efforts  made  by  his  Royal  Highness 
to  promote  social  progress  and  the  Encourage- 
ment of  Arts,  Manufactures,  and  Commerce,  the 
chartered  objects  of  the  Society. 

**That  two  editions  of  the  collection  be 
published  under  the  sanction  of  the  Society,  the 
one  a  cheap  edition  for  wide  distribution,  and  the 
other  a  library  edition. 

•'  That  members  and  others  wishing  to  become 
subscribers  be  requested  to  transmit  to  the 
Secretary  a  statement  of  the  number  of  copies 
they  subscribe  for,  with  the  amount  of  their  sub- 
scriptions.'* 

It  is  proposed  to  publish  the  Library  Edition 
at  half-a-guinea,  and  the  cheap  edition  at  three- 
pence each,  or  one  pound  per  hundred. 

Subscriptions  to  promote  the  above  object  will 
be  received  by  the  Secretary. 

The  following  is  a  list  of  the  subscribers  whose 
names  have  been  already  sent  in  : — 

Aberdein,  Robert  Henrj',  HonitOD. 

Ackroyd  and  Son,  Halifax. 

Acland,  Henry,  M.D.,  F.R.S.,  Oxford. 

Agnew,  Thomas,  Manchester. 

Ainsworth,  Peter,  Manchester.  « 

Allenheads,  Thomas  Sopwith,  Hay  don-bridge,  Car- 
lisle. 

Althorp,  James,  Stamford. 

Amschell,  Hobler,  and  Co.,  Manchester. 

Armitage,  Brothers,  Huddcrsfield. 

Armitage,  E.,  Manchester. 

Asliton,  Thomas,  Manchester.  • 

Ashworth,  Edmund,  Manchester. 

Ashworth,  Henry,  Manchester. 

Ashworth,  T.  Spring-gardens,  Manchester. 

Avison,  Thomas,  F.S.A.,  Liverpool. 

Baker,  Charles  John,  2,  Bloom sbury-place,  London. 

Bagnall.  Charles,  Golds-hill,  West  Bromwich. 

Baines,  Edward,  Leeds. 

Bannennan,  David,  Manchester. 

Bannerman,  James  S.,  3Ianchester. 

Banncrman,  John,  Manchester, 

Barbour,  Robert,  ilanchest^jr. 

Barfam,  Hugh,  Manchester. 

Baniett,  Miss  M.  G.,  o,  Gloucester-terrace,  EegentV 
park. 

Bates,  Joshua,  21 ,  Arlington-street. 

Bazley,  Henry,  Cheapsidc,  Manchester. 

Bazley,  Thomas,  Manchester. 

Bazley,  Thomas  Scb.,  Manchester. 
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Beaumont,  John,  (Dalton)  near  Hnddenfield. 

Beaumont,  Joseph,  and  Sons,  Huddcrsfield. 

Bellhoun,  D.,  Mancheflter. 

Bennoch,  Francis,  17,  Wood-street. 

Bentley,  James,  Cheshunt,  Herts. 

Bettridge,  James,  Birmingham. 

Boileau,  Sir  John  P.,  Bart.,  Upper  Brook-Btreet,  Grosve- 

nor-square. 
Boult,  Joseph,  Grove-pirk,  Liverpool. 
Bradbury,  Henry,  Whitefriars 
Bradley,  William,  Manchester. 
Brady,  Antonio,  Admiralty,  Somerset-house. 
Brady,  John,  Esq.,  M.P.,  Warwick-terrace,  Pimlioo. 
Brickwood,  J.  S.,  Upper  Brunswick-place,  Brighton. 
Briggs,  N.,  Bradford.         * 
Briggs,  Thos.,  Port-street,  Manchester. 
Brook,  Charles,  and  Sons,  Huddersfield. 
Brook,  Jonas,  and  Brothers,  Huddersfield. 
Brooke,  John,  and  Sons,  Huddersfield. 
BrowB,  Samuel,  11,  Lombard-street. 
Burridge,  Henry,  Kirkcald}'  (Provost). 
Burton.  Decimus,  Spring-^rdens.  ■ 
Butterfield,  William. 
Butterworth,  — ,  Huddersfield. 
Callonder,  W.  R.,  Manchester. 
Capes,  H.  N.,  Manchester. 
Cartmell,  James,  Christ's  College,  Cambridge. 
Chadwick,  Edwin,  Montague-villas,  Richmond. 
Challis,  Alderman. 

Chance,  R.  L.  jun.,  Highfield-house.  Birmingham. 
Charley,  William.  J.P.,  Seymour-hill,  Belfast. 
Chrimes.  Richard,  Rotherham. 
Clarke,  Plummer  and  Co.,  Newcastle-on-Tyne. 
Clayton,  Nathaniel,  Lincoln. 
Clayton,  Shuttleworth,  and  Co.,  Lincoln. 
Clegg,  T.,  Corporation-street,  Manchester. 
Clifton,  R.  C,  Manchester. 
Clowes,  George. 
Coleman,  J.  J.,  Norwich. 
Collier,  W.,  and  Co.,  Manchester. 
Cook,  Alfred,  27,  Park-street,  Bath. 
Cook,  Charlotte  Allen,  27,  Park-street,  Bath. 
Cook,  Emma  Victoria  Cadbury,  27,  Park-street,  Bath. 
Cook,  George  Henry,  27,  Park-street,  Bath. 

Cook,  Robert  Allen.  27,  Park-street,  Bath. 

Cook,  Robert,  27,  Park-street,  Bath. 

Cottrell,  Thomas,  Esq.,  50,  Eaton-square. 

Cowper,  The  Hon.  W.,  12,  Curzon-street. 

Craven,  Joshua,  and  Sons,  Bradford. 

Creed,  W.,  '63,  Conduit-street,  Bond-street. 

Crewdson,  G.  B.,  Kendal. 

Crosse,  Mrs.  Andrew. 

Croflsland,  G.  and  Sons,  Huddersfield. 

Crum,\ Walter,  Thomliebank,  Glasgow. 

Bavies,  John  Birt,  M.D.,  Birmingl^m. 

Davis,  Valentine,  Furnace-house,  Carmarthen. 

Davison,  Robert,  C.E.,  8,  London-street,  City. 

Dawes,  John  S.,  Smithwick-house,  Birmingham. 

Dawes,  Richard,  Deanery,  Hereford. 

Deauden,  W.  Nottingham. 

Dewhurst,  Thomas,  Bradford. 

Dewhurst,  J.  and  Sons,  Bradford. 

Dickenson,  Henry,  Severn-house,  Coalbrookdale. 

Dilke,  C.  Wentworth,  76,  Sloane-strect,  Chelsea. 

Dixon,  Rev.  J.  J.,  Hindley,  near  Wigan. 

Dove,  Percy  M.,  R.  Insur.  Com.,  Liverpool 

Dowding,  Frederick,  15,  Vineyards,  Bath. 

Drewhurst,  Geo.  C,  Manchester* 

Duridiee,  Tork-street,  Manchester. 

Eastlake,  Sir  C.  L.,  Pres.  R.A.,  7,  Fitzroy-square. 

Edglngton,  Benjamin,  Battersea. 

Edwards,  George,  Rowcroft-house,  Stroud. 

Ekin,  Thomas,  Grantham. 

Elkington,  Geo.  R.,  Newhall-street,  Birmingham. 

Enfield,  William,  Nottingham. 


EviU,  W. 

Fairbaim,  Thomas,  Manchester. 

Fairbaim,  William,  Manchester. 

Fairbaim,  William,  F.R.S.,  Manchester. 

Fauntleroy,  Robert  J.,  Potters-fields,  Tooley-street. 

Fawcett,  William,  Clarke-house,  Shefileld. 

Fawkener,  John,  W infield,  Birmingham. 

Favolo,  Andrew,  Manchester. 

Felkin,  Thomas,  Nottingham. 

Fenton,  J.  C,  Huddersfield. 

Fletcher,  Samuel, 'Manchester. 

Forbes,  Henry,  Bradford. 

Fownes,  Henry,  Battersea. 

Fownes,  Edwani,  Wandsworth. 

Freeman,  John,  Huddersfield. 

Gaddison,  F.  E.,  Manchester. 

Gamett,  J.  W.  and  Co.,  Bradford. 

Giffoi^,   The  Rev.  Edwin  Hamilton,  King  Ed.  Sch., 

Birmingham. 
Gillibrand,  Philip,  Manchester. 
Gladstone,  Murray,  Manchestef. 
Glynn,  Joseph,  F.R.S.,  28,  Westboume-park-villas. 
Goldsmith,  David,  Bury  St.  Edmunds. 
Graham,  Peter,  87  and  88,  Oxford-street. 
Grey,  G^eral  the  Hon.  Charles. 
Grindrod,  James  N.,  Manchester. 
Guest,  John,  Rotherham. 

Hanhart,  Michael,  Charlotte-street,  Fitzroy-square. 
Hanson,  William,  Hiffh-street,  Windsor. 
Harrison,  B.,  Bradford. 

Hargreave,  Oliver,  Langley-house,  Abbots  Langley,Herta. 
Hartley,  James,  Glass  Works,  Sunderland. 
Hatherley,  Henry  Wright,  Lawn,  Cheltenham. 
Hatton,  James.  Manchester. 
Hawkes,  Henry,  Alderman,  Birmingham. 
Havmann,  L.,  West  Bridge  Ford,  Nottingham. 
Hebbert,  John  B.,  Vice  President  Mid.  In8t.,Birminghiin, 

67,  Hagley-nMkd,  Edgbaston. 
Heelis,  S.  (Mayor  of  Salford),  Manchester. 
Henry,  A.  J.,  and  Co.|  Manchester. 
Henry,  A.  and  S.,  and  Co.,  Huddersfield. 
Heron,  Joseph,  Manchester. 
Heywood,  A.  H.,  Manchester. 
Heywood,  Oliver,  Manchester. 
Heywood,  P.,  Manchester. 
Hickson,  Chas.,  and  Co.,  Manchester. 
Hickson,  Charles,  Manchester. 
Hirth,  James,  Manchester. 
Holland,  William,  28,  Mount-street. 
Holmes,  Herbert  M.,  Derby. 
Holmes,  Messra.,  Derby. 

Holmes,  The  Rev.  S.,  the  Vicarage,  Huddersfield. 
Hope,  Henry  Thomas,  116,  Piccadilly. 
Horn,  S.  J.,  Manchester. 
Honfall,  Thomas  Berry,  M.P.,  Liverpool. 
Horsfall,  William,  Manchester. 
Houldsworth,  H.,  Manchester. 
Howson,  Rev.  J.  S.,  Liverpool. 
Hoyles,  Thos.,  and  Son,  Manchester. 
Hume,  Rev.  A.,  D.C.L.,  LL.D.,  Liverpool. 
Huth  and  Fisher,  Huddersfield. 
Hunter,  J.  C,  Manchester. 
Hunt,  Robert,  Museum,  Jermyn-street. 
Hyett,  W.  H..  Painswick,  Gloucestershire. 
Jones,  C.  H.,  Huddersfield. 
Jones,  James,  Falcon-house,  Oldham. 
Eeingsley,  Reuss,  Manchester. 
Keith,  Wm.,  Cross-street,  Manchester. 
Kissell,  George,  Manchester. 
Eiteley,  Joseph,  Kidderminster. 
Knoop,  L.,  Manchester. 
Lamp,  Thomas  B.,  Manchester. 
Langton,  William,  Manchester. 
Lansdowne,  Marquis  of. 

Lawden,  Caleb,  Elsbow  HouEe,Handfcworth,BiTmiDghtiP. 
Lowe,  George,  Esq.,  F.R.S.,  Finsbur^*. 
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Lawrell,  John  GeoiveB.,  Esq.J,  Saffolk-street,  Pall  Mall. 

Leather,  John  Towlerton,  Leventhorpe  Hall,  Leeds. 

Le  Breton,  Sir  Thomas,  Bailiff  of  Jersey. 

Lee,  Alfred,  Lockwood,  Haddersfield. 

Lee,  Tootal  Broadhurst,  Manchester. 

Letsworth,  J.  C.  W.  Lyon,  Manchester. 

Levi,  Leoni,  21,  New  Bridge-street,  Blackfriars. 

Leydale,  John,  Manchester. 

Linch,  Chambers,  and  Co.,  Manchester. 

Lingen,  Ralph  R.W.,  19,  Gloucester-terrace,  Hyde-park. 

Longstaff,  George  D.,  Unper-Thames-street. 

Lowenthall,  Brothers,  Huddersfield. 

Lucy,  W.,  Birmingham. 

Mackie,  Janrie,  Manchester. 

Hallinson  and  Son,  George,  Huddersfield. 

Manchester,  J.  P.  (Lord  Bishop),  Manchester. 

Martin,  R.,  Reigate. 

Mayson,  John  (J.  I.  M.),  Manchester. 

Mayson,  J.  Schofield,  ^lanchester. 

HcClure,  John.  Manchester. 

McConnel,  —  Manchester. 

McConneU,  J.  H.,  Manchester. 

Mechanics'  Institution,  Holmfirth. 

Mechuiics'  Institution,  Huddersfield. 

Mechanics'  Institution,  Lockwood. 

Milligan,  Robert,  Bradford. 
Minton,  Herbert,  Belmont,  Torquay. 
Moore,  John,  Buckland-terrace,  Plymouth, 
Moore,  William,  Huddersfield. 
Moorsom,  Admiral,  Euston  Station. 
Morris,  William,  Manchester. 

Moss,  William  Henry,  Hull. 

Murray,  Mrs.,  Bryanstone-square. 
Hirers,  Geoi^ge,  I^mbeth. 

Nicholls,  Benjamin,  Manchester. 

Noyre,  Walter  J.,  EingH  Lynn. 

Owen,  Richard,  British  Museum. 

Fakington,  Sir  John,  M.P.,  Westwood-park. 

Falmerston,  Viscount,  M.P. 

Pepper,  John  H.,  Polytechnic  Institution,  London. 

Piatt,  James,  Hartford-house,  Oldham. 

Playfair,  Dr.  Lyon,  F.R.S.,  Devonshire-tcrrace,  Notting 
hiU. 

Potter,  Ed.,  Manchester. 

Potter,  Sir  John,  M.P.,Abney.hall,Cheadle,  Manchester. 

Powell,  Samuel,  Knaresborough. 

Potter,  Thomas  B.,  Manchester. 

Preston,  William,  Vemor-street,  Liverpool, 

Printing  Co.,  The  Strines,  Manchester. 

Pryor,  Edward  Lyon,  Manchester. 

Pryor,  William  S.,  23,  Broad-street-buildings. 

Pulling,  The  Rev.  J.,  D.D.,  Master  of  Corpus  Christi 
CoUege,  Cambridge. 

Purvis,  Prior,  Blackheath. 

Baddiff,  Charles,  Wyddington,  Edgbaston. 

Ramsboiham,  Dr.,  Huddersfield. 

Rand,  William,  Bradford. 

Reiss,  James,  Manchester. 

Kichardson,  Thomas,  New  Bridge-street,  Newcastle-on- 
Tyne. 

Riggt  Bev.  Arthur.  Chester. 

Robinson,  George,  Wolverhampton. 

Robinson,  H.,  Huddersfield. 

Robson,  Robert,  Esq.,  Richmond,  Yorkshire. 

Royal  Institution,  Liverixwl.    David  Thomson,  M.D., 
Hon.  Sec.,  for  Lit.  and  PhU.  Society. 

By  land,  Arthur,  BLrmineham. 

Ryknd.  Miss,  Barford-hill,  Warwick. 

8alisbur>',  The  Rev.  The  Dean  of,  F.R.S.,  Salisbury. 

Salt,  Titus,  Bradford. 

Samen,  Leopold,  Manchester. 

Saul,  Chas.  J.  Booth- street,  Manchester. 
Sawers,  John,  Stirling  (Provost). 

Schines  N.  Souchargs,  and  Co.,  Manchester, 
fichwabc,  Adolph,  Manchester. 

Schwann,  Kell,  and  Co.,  Huddersfield. 


Shaw,  Holroyd,  and  Shaw,  Huddersfield. 

Shea,  John,  Cork. 

Shepley,  Miss,  Wandsworth. 

Simpson,  Thompson,  &  Co..  Manchester. 

Sla^g,  John,  Manchester. 

Smirke,  Edward,  72,  Grosvenor-street. 

Smith,  James  Scott,  Distillery,  Whitechapel-roa^. 

Spence,    William,   F.R.S.,  18,  Lower  Seymour-street, 

Portman-square. 
Spent,  Wm.,  6,  Park-place-villas. 
Spiers,  Richard  James.  Alderman,  Oxford. 
Sutcliffe,  W.,  Bradford. 

Tartt,  W.  M.,  (Hon.  L.  Sec. )  Sandfoid-place,  Cheltenham. 
Taylor,  Gamett,  and  Co.,  Manchester. 
Thornton,  Samuel,  The  Elms,  Highgate,  Birmingham. 
Tolson,  James,  and  Son,  Huddersfield. 
Turner,  J.  Aspiuall,  Manchester. 
Tweedale,  James,  Rochdale. 
Twining,  T.,  jun.,  Twickenham. 
Twist  Co.,  The,  Oxford-road,  Manchester. 
Walker,  Thomas,  Pensbi re-road,  Birmingham. 
Wampen,  Dr.,  91,  Unper-Ebury-street,  Pimlico.J 
Waterhouse,  John,  F.R.S.,  Halifax. 
Watkins,  W.,  Manchester. 
Watney,  D. 
Watney,  D.,  Jun. 
Watney,  John. 

Watts,  James,  Mayor  of  Manchester. 
Webster,  John,  Aberdeen  (Provost). 
Welsford,  George  Culvenvell,  We^nnouth. 
Westhead,  W.  B.,  Manchester. 
Whichcord,  John,  Maidstone. 
Whitworth,  Joseph,  Manchester. 
Willanc,  William,  Huddersfield. 
Willans,  William,  and  Co.,  Huddersfield. 
Willens,  B.,  Manchester. 
Williams,  David,  D.D.,  the  Rev.  the  Vice  Chancellor  of 

the  University  of  Oxford,  New  College,  Oxford. 
Williams,  E.,  West  Stockwell-street,  Colchester.^ 
Wilson,  George  F.,  Belmont,  Vauxhall. 
Wilbon,  George f  Manchester. 
Wilson,  John. 

Wilson,  Mrs.  W.,  Wandswoith. 
Winfield,  R.  M.,  Cambridge-street,  Birmingham. 
Winkwdrth  and  l*rocter,  Manchester. 
Wolff,  A.  I.,  Manchester. 
Woodcock,  Heniy,  70,  St.  Giles,  Norwich. 
Wood  and  Wright,  Manchester. 
Wragg,  Francis,  Broom-hall-park,  Sheffield. 
Wrigley,  James,  Netherton,  near  Huddersfield. 
Wrigley,  J.  and  T.  C.  and  Co.,  Huddersfield. 
Yates,  Edwin,  Highfield,  Edgbaston,  Bii-mingham. 
Yorke,  Grantham,  The  Rev.,  Birmingham. 

N.B. — This  list  being  printed  from  signatures,  some  of 
which  were  not  very  legible,  the  Secretary  will  feel 
obliged  by  notice  of  any  error. 


CONVEKSAZIONE. 


The  Second  Conversazione  of  the  present 
Session  took  place  on  Wednesday  evening  last, 
when  the  pictures  and  sketches  of  the  late 
Thomas  Seddon  were  collected  for  exhibition 
under  the  superintendence  of  the  Committee  for 
the  *'  Seddon  Subscription  Fund,"  and  of  Mr. 
W.  M.  Rossetti,  the  Honorary  Secretary. 

Several  cabinet  pictures  of  the  French  School 
from  the  gallery  of  J.  Anderson  Rose,  Esq., 
were  kindly  lent  by  that  gentleman.  Original 
drawings,  by  M.  Callow,   H.  Gastineau,  J.  D. 
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Harding,  W.  Hunt,  D.  McKewan,  Oakley,  <fec., 
together  with  copies  by  the  Chromo-lithograpbic 
process,  were  exhibited  by  Messrs,  George  Row- 
ney  and  Company,  and  in  many  instances  the 
copies  were  placed  by  the  side  of  the  originals, 
80  as*  to  show  the  perfection  to  which  the  art  of 
Teprodnction  has  arrived. 

Specimens  of  photographic  miniatures,  coloured 
in  transparent  colours, were  contributed  by  Messrs. 
Lock,  of  Regent-street,  and  photographic  por- 
traits of  Members  of  the  present  Parliament  by 
Mr.  Mayall.  Some  portfolios  of  photographs  of 
Indian  temples,  <fec.,  were  contributed  by  the 
East  India  Company. 

The  plans  for  metropolitan  improvements  and 
the  embankment  of  the  Thames,  proposed  by 
Mr.  Francis  Bennoch,  were  examined  with  much 
interest. 

In  the  upper  suite  of  rooms  were  specimens  of 
philosophical  and  mechanical  apparatus,  including 
a  model  of  Rennie's  disc  engine,  and  the  new 
altitude  and  azimuth  instrument  manufactured 
for  the  East  India  Company,  by  Messrs.  Elliott, 
Brothers,  as  well  as  sets  of  portable  apparatus  for 
illustrating  numerous  electrical  phenomena,  by 
Messrs.  Murray  and  Heath.  Messrs.  R.  Knight 
and  Co.  exhibited  the  new  telegraphic  signal- 
bells  invented  by  Mr.  C.  V.  Walker,  F.R.S.,  for 
ordinary  train  signalling,  and  for  special  commu- 
nication in  case  of  accident  on  railways. 

The  recording  telegraph  intended  to  be  used 
in  connection  with  the  Atlantic  cable  was  shown 
in  action  by  Messrs.  Siemens,  a  specimen  of  the 
cable  itself  being  also  exhibited  by  Messrs. 
Newall.  Mr.  Ladd,  of  Chancery-lane,  performed 
some  brilliant  experiments  with  a  Bentley's  in- 
duction coil ;  and  Mr.  Wheeler  showed  his  new 
and  powerful  Gas  Carbon  battery.  The  Nauti- 
lus diving  apparatus,  exhibited  by  the  Nautilus 
Company,  was  shown  in  action. 

Specimens  of  carving  for  the  Sultan's  new 
palace  at  Constantinople,  were  contributed  by 
Mr.  Rogers,  as  well  as  some  photographs  of 
Jerusalem,  and  a  fragment  of  engraved  marble 
from  the  Mosque  of  Omar. 

Mr.  B.  Ferrey  exhibited  specimens  of  a  new 
and  simple  method  of  producing  ornamental 
surfaces  in  stucco,  during  the  ordinary  operation 
of  plastering. 

Some  Paraffine  Candles,  obtained  from  Irish 
Peat,  and  affording  a  brilliant  light,  were  exhi- 
bited by  Messrs.  J.  C.  and  J.  Field,  of  Wigmore- 
fitreet.  Pianofortes,  of  novel  and  improved  con- 
struction, were  exhibited  by  Messrs.  Dewrance, 
Owen  and  Stodart,  and  K.  Priestley.  The  collec- 
tion of  patented  inventions  of  the  past  year  was 
also  thrown  open. 

Mr.  RvsKiN  delivered  a  most  able  and  interesting  ad- 
dress upon  the  artistic  works  of  the  late  Thomas  Seddon, 
which  was  listened  to  throughout  with  the  most  marked 
attention,  by  the  large  assembly.  He  commenced  by 
remarking  that  it  was  no  part  of  his  intention,  in  appear- 


logbefore  them,  to  enter  into  ageneral  consideratioii  of  the 
views  which  had  actuated  the  formation  of  the  committee 
which  had  been  set  on  foot,  relative  to  the  purchase  br 
the  nation  of  Seddon's  great  picture  of  Jeroadem,  whidii 
was  now  exhibited  before  them.    There  were  associated 
in  that  committee  men  of  various  opinions,  and  of  vari- 
ous professions,  and  there  was  such  a  contrast  in  thecharac- 
ters  of  the  individuals  who  had  united  to  further  this 
object,  that  it  could  hardly  be  expected  that  he  should 
appear  before  this  meeting  in  any  way  as  the  exponent 
of  all  their  various  views.    He  might,  perhaps,  be  al- 
lowed, in  some  measure,  to  express  the  views  of  thai 
portion  of  the  committee  who  began  the  movement,  with 
whom  he  entirely  sympathised.    He  believed  that  some 
objection  had  been  taken  to  the  idea  of  placing  this  pic- 
ture in  the  national  collection  of  paintings,  because  it 
was  said  that  they  sought  to  bring  it  forwaixl  as  a  unique 
picture,  or  as  one  so  admirable  that  they  were  never 
likely  to  look  upon  such  again.    For  his  own  part  he 
differed  from  that  view.    It  was  not  because  he  con- 
sidered it  remarkable,  but  because  he  considered  it  rui  re- 
markable, that  he  wished  this  picture  to  become  the  pro- 
perty of  the  nation ;  he  regarded  it  as  the  type  of  a 
class  of  pictures  and  of  works  which  might  be  un- 
derstood   and    imitated   by  other  men,   and  the  un- 
derstanding of  which  would  be  advantageous  to  the 
nation  in  future.    In  like  manner  it  had  been  said  that 
it  was  sought,  as  it  were,  to  canonise  Seddon  as  a  saint 
— immortalise  him  as  a  hero— that  they  wished  to  bring 
forward  his  death  as  a  martyrdom  to  the  cause  of  paint- 
ing. But  it  was  not  so.   The  death  of  Seddon  had  nothing 
remarkable  or  extraordinary  in  its  character,  but  was 
merely  a  type  of  a  class  of  deaths  which  were  being  con- 
tinually offered  up  to  the  nation  by  great  and  good  men, 
but  which,  in  this  case,  a  concurrence  of  pathetic  circum- 
stances justified   them  in  bringing   before  the  public 
notice.    The  simple  sacrifice  of  life  had  in  it  nothing 
unusual — ^it  was,  on  the  contrary,  a  melancholy  thin^  to 
reflect  how  continually  we  all  of  us  lived  upon  the  lives 
of  others,    and  that   in  two   ways — viz.,    upon  lives 
which  we  take,  and  upon  lives  which  are  given.    It  was 
a  terrible  expression  to  use — ^this  of  taking  life,  but  it 
was  a  true  one.  We  took  life  in  all  cases  in  which,  either 
for  higher  wages,  or  by  the  compulsion  of  commercial 
pressure,  men  were  occupied,  without  sufiicient  protection 
or  guardianship,  in  dangerous  employmenta,  involving  an 
average  loss  of  life,  for  which  life  we  paid  thoughtl^y 
in  the  price  of  the  commodity,  which,  so  far,  was  the 
price  of  blood.    Nay,  more  than  this,  it  was  a  well- 
recognized  fact    that  there    was  scarcely  an  art  or  a 
science     in  the  present  day,    in    which     there    was 
not  some    concomitant    circumstance    of    danger    or 
disease,     which    science    had    not     striven    to  %bate 
proportionably  with  the  endeavours  to  advance  the  skill 
of  the  workmen.     And  thus,  though  we  had  abolished 
slavery,  we  literally  bargained  daily  for  the  lives  of  oor 
fellow  men,  although  we  should  shrink  with  horror  >t 
the  idea  of  purchasing  their  bodies;  and  if  these  evile, 
arising  partly  from  pressure  of  population,  but  more 
from  carelessness  and  cruelty  in  masters  and  consumers, 
from  desire  of  cheapness,  or  blind  faith  in^  commercial 
necessities — if  these  evils  went  on  increasing  at  the  rai« 
it  seemed  but  too  probable  they  would,  England  would 
soon  have  to  add  another  siipporter  to  her  shield.    She 
had  good  right  still  to  her  lion,  never  tnore  than  now. 
But  she  needed,  in  justice,  another,  to  show  that  if  jhe 
could  pour  forth  life  blood  nobly,  she  could  also  drink 
it  cruelly ;  she  should  have  not' only  the  lion,  but  the 
vampire.     These  remarks  applied  to  what  was  only  too 
justly   termed  the  taking  of  life ;   but  in  oUier  cases 
lives  were  given,  as  by  the  active  and  enterprtsiog  «* 
plorer  of  unknown  regions,  and  the  brave  and  devoted 
soldier  and  sailor.     These  sacrifices  we  might  accept,  if 
the  cause  in  which  they  were  offered  was  a  just  one.  He 
had  to  bring  before  them  that  evening  an  instance  of 
such  a  sacrifice,  and  to  explain  and  justify  its  ca<i^' 
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Mr.  Ruskin  then  graphically  reviewed  the  progress 
in  the  art  of  painting  from  the  8th  and  10th  centuries  up 
to  the  time  of  Raphael,  and  exhibited  some  of  the  early 
specimens  of  English  art,  which,  by  their  quaintness  of 
design  and  colouring,  created  considerable  amusement 
amongst  the  audience.  He  also  called  attention  to  re* 
markable  specimens  around  the  room  of  the  pre-Baphael- 
ite  style,  tracing  the  development  of  that  stylo  by  an 
analysis  of  the  state  of  Italian  art  when  the  pre-Raphaelite 
principle  first  began  to  operate  upon  it.  The  whole 
secret  of  the  progress  of  Itjilian  art  from  the  8th  century 
up  to  the  time  of  Raphael,  was  to  be  found  in  the  sim- 
plicity and  ti-uthfulness  of  the  principle  followed  through* 
out — simplicity  of  principle  and  earnestness  of  pumose. 
Art  was  then  unembarrassed  by  the  disputes  of  cntics. 
There  was  an  intense  religious  purpose  at  the  root  of  it, 
and  an  intense  simplicity  of  approbation  in  the  minds  of 
the  people.  They  received  all  that  was  done  frankly, 
and  frankly  admired  it.  There  was  richness  and 
truth  in  the  decoration,  and  they  never  restricted 
their  inventive  genius  for  fear  that  anything 
might  be  overloaded.  The  richer  their  work  was 
the  better  they  liked  it.  They  made  their  walls  as 
gorgeous  as  they  could ;  they  innocently  and  always  loved 
bright  colours  and  beautiful  forms,  striving,  however, 
chiefly  to  add  more  and  more  of  truthfulness  to  their 
representations.  It  was  not  the  pursuit  of  beauty  that 
led  from  "  The  Serpent  beguiling  Eve"  up  to  the 
Madonna  of  Raphael,  but  it  was  the  greater  accuracy  of 
perception,  and  greater  veracity  of  uie  lines,  whch  led 
the  artist  on.  He  need  not  dwdl  upon  the  powers  which 
the  Italians  had,  up  to  the  15th  century,  of  bringing 
forward  the  greatest  arts.  After  that  period  both  the 
principles  to  which  he  had  adverted  were  broken  through. 
They  reached  the  climax  of  power  and  then  yielded  to 
the  abandonnxent  of  the  principles  which  led  to  it. 
They  lost  their  love  of  truth,  and  pursued  beauty  instead  of 
it.  They  lost  their  earnestness  of  heart,  and  aimed  only  at 
amusement.  Hence,  in  Italy  an  art  falsely  beautiful, 
and  in  Flanders  an  art  meanly  imitative.  Modem  pre- 
Haphaelitism  was  a  reaction  against  both  these  errors. 
It  sought  veracity  more  than  beauty ;  but  such  voracities 
only  as  were  useful  to  mankind.  Pre^Raphaelitism  was 
simply  to  be  defined  as  *^  the  pursuit  of  truth  in  art, 
with  a  useful  purpose,"  and  one  of  the  main  advantages 
of  its  system  was  to  bring  into  service  minds  of  every 
class ;  for,  in  all  ages,  there  were  the  two  great  classes  of 
artiste,  men  of  inventive  minds,  and  men  of  jnore  or  less 
prosaic  minds ;  and  the  great  danger  of  following  the 
theory  of  beauty  only,  was  to  make  the  matter  of  fact 
minds  comparatively  useless,  and  yet  they  were  the  most 
common  amongst  them.  There  were  more  men  capable 
of  pursuing  a  simple  problem,  or  repi'esenting  a  simple 
fact,  than  there  were  men  capable  of  following  at  any  dis- 
tanee  in  the  path  of  the  great  inventive  painters.  The 
object  of  a  nation  should  be  to  make  all  artists  equally 
useful  and  happy,  and  to  bring  the  gift  of  eveiy man  into 
efiective  service,  and  make  hislife  honourable,  worthy,  and 
useful  to  the  nation  to  which  he  belonged.  The  pre- 
Raphaelites  had  been  regarded  as  one  class  of  men  only. 
He  wished  to  explain  to  them  that  they  were  composed 
of  two  entirely  separate  classes.  There  were  the  poetical 
pre-Raphaelites  and  the  prosaic  pre-Raphaelites,  and  the 
prosaic  were  the  more  important  of  the  two.  The  spirit 
of  the  present  age  was  strictly  scientific,  and  all  that 
they  could  do  more  than  was  done  in  the  earlier  ages 
must  be  on  the  side  of  truth,  and  could  not  be  on  the 
side  of  imagination.  The  earlier  times  were  what  the 
brilliant,  active  imagination  of  youth  was  compared  to 
the  seriousness  and  earnestness  of  old  age,  when  it  was 
earnest — for  frivolous  old  age  was  the  most  frivolous  of 
all — ^but  it  was,  most  true  that  as  they  were  aged 
amongst  nations  so  they  might  become  greater  than  those 
which  had  gone  before  them,  if  they  brought  out  the 
peculiar  character  which  God  had  impressed  upon  them. 
The  peculiar  power  of  poetry  upon  them  at  present  was 


more  or  leas  lost  from  the  quantity  supplied.  They 
did  not  want  an  unlimited  number  of  poetical  fancies, 
but  they  wanted  a  continuous  advance  in  the  knowledge  of 
facts ;  and,  without  denying  the  use  of  all  that  had  been 
done  by  our  great  poeta,  still  they  did  not  want  an  increase 
in  the  quantity  of  poetry.  Their  habits  were  getting  more 
superficial  in  literature,  because  they  were  constantly 
seeking  to  add  to  the  stores  of  imagination  whilst  they 
had  not  time  enough  to  add  to  the  stores  of  fact.  Thus 
they  were  too  much  neglecting  the  gifts  which  had  been 
bequeathed  to  them  by  their  ancestors,  and  they  would  be 
wiser  to  turn  their  attention  in  some  degree  away  from  mo- 
dem imagination,  and  preserve  more  perfectly  that  which 
was  produced  when  the  nations  of  Europe  were  young. 
Science  had  brought  forward  the  disposition  to  test  &cts 
more  accurately,  which  was  adverse,  more  or  less,  to 
imagination,  but  which  should  direct  to  the  grasping  of 
the  facts  around  them ;  and  it  was  this  special  direction 
of  painting  which,  he  believed,  ought  to  be  cultivated. 
They  too  often  wasted  intellect  now,  by  trying  to  make 
it  imaginative.  They  might  waste  the  life  of  a  man  by 
leading  him  to  imitate  the  powers  of  another ;  but  they 
could  not  lead  one  inventive  mind  to  greater  powers  tlum 
it  had  originjdly,  or  to  grasp  a  greater  range  than  that 
which  Qod.  had  appointed  for  it ;  but  what  they  could 
do  was  to  prevent  persons  from  wasting  their  energies, 
and  attempting  that  of  which  they  were  incapable.  If 
they  imparted  knowledge  and  industry  enough,  the 
imagination  would  come  out.  Without  knowledge  and 
industry  none  of  those  feelings  would  be  nobly  or  justly 
expressed.  The  works  of  Thomas  Seddon  had  to  his 
(Mr.  Ruskin 's)  mind  arisen  at  a  period  of  momentous 
importance  to  the  whole  of  Europe.  In  proportion,  it 
would  seem,  as  nations  advanced  in  mercantile  importance, 
as  commerce  advanced,  so  the  influential  persons  of  all 
countries  seemed  bent  upon  destroying  whatever  stood 
in  the  way  of  modem  improvement,  and  the  work  of 
destruction  was  going  on  fatally  throughout  France  and 
Italy.  In  England  it  had  been  accomplished  already, 
but  it  was  taking  place,  in  proportion  to  the  prosperity  of 
a  country,  over  all  Europe.  Thercltore  it  was  that  he 
was  anxious  that  pictures  in  modem  days  should  be  ad- 
dressed to  the  representation  simply  of  facts,  to  the  repre- 
sentation either  of  architecture  or  scenery  of  which  the  as- 
sociations were  likely  to  be  swept  awav  by  what  was  called 
modem  progress  or  improvement.  This  was  the  cause 
which  the  committee  had  it  in  their  minds  to  bring  before 
the  Society  of  Arts  on  the  present  occasion .  This  cause  had 
been  advanced  by  many  men,  before  the  sacrifice  of  Sed- 
don's  life.  But  there  was  this,  at  least,  of  singular  and 
pathetic  in  what  Mr.  Seddon  had  done — that  he  had 
turned  away,  of  his  own  free  will,  from  the  paths  ot 
imagination  to  those  of  historical  and  matter-of-fact  re- 
presentation. They  would  see,  on  one  side  of  the  room, 
the  noble  picture  "  Penelope ;"  Ihat  was  the  first  which 
Mr.  Seddon  painted;  it  was  noble  in  every  possible  way; 
it  showed  inventive  genius  of  the  highest  order — ^yet 
Mr.  Seddon,  deliberately  measdring  his  own  strength, 
and  measuring  the  importance  of  the  two  tasks  which 
lay  at  his  choice,  sternly  turned  from  the  temptations  of 
Fancy,  and  set  out  on  a  joumey  of  danger  and  long  self- 
denial,  in  order  faithfully  to  record  the  scenery  of  the 
Holy  Land.  Not  only  was  Seddon  peculiar  in 
the  direction  which  he  gave  to  his  pre-Raphaelite 
endeavours,  but  it  was  to  be  added  that  Seddon  took  a 
peculiar  interest  in  the  welfare  of  the  workmen  of  Eng- 
land. Mr.  Ruskin  proceeded  to  narrate  the  establish- 
ment by  Seddon,  with  the  co-operation  of  Nevill  Warren, 
of  the  first  school  of  design  in  London,  called  the  North 
London  School  of  Design  for  workmen,  in  Camden-town, 
the  principal  superintendence  of  which  devolved  upon 
Seddon  himself,  conjointly  with  the  satisfaction  of  the 
other  arduous  claims  upon  his  time,  attention,  and  hard 
labour.  His  great  exertions  during  that  period  of  his 
life,  it  was  believed  impaired  his  constitution,  and  were 
regarded  as  the  primal  cause  of  the  failure  of  his  health 
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in  Syria,  and  his  dying  there.  Mr.  Raskin  then  entered 
into  a  recital  of  the  labours  of  Seddon  in  his  last  great 
work  of  *'  Jerusalem/'  and  concluded  by  appealing  to  the 
Society  and  those  present  to  aid  in  doing  justice  to  one 
of  our  g^atest  artists  by  the  recognition  of  his  genius. 
It  was  the  object  of  the  Committee  to  purchase  for  the 
nation,  from  Mr.  Seddon's  widow,  his  picture  of  **  Jeru- 
salem, with  the  Mount  of  Olives,"  and  to  present  it,  in 
memory  of  Mr.  Seddon,  to  the  National  Gallery.  The 
picture  was  valued  at  the  price  of  four  hundred  guineas. 
A  subscription  for  that  purpose  had  been  opened,  in  which 
all  persons  were  invited  to  join  who  cither  felt  respect 
for  Mr.  Seddon's  genius,  or  desire  to  promote  the  objects 
to  which  he  had  sacrificed  his  life.  What  sum  might 
remain,  after  the  picture  (poorly  valued,  Mr.  RusuKin 
thought,  at  such  a  price)  had  been  purchased,  it  was  in- 
tend^ by  the  committee  to  ask  Mrs.  Seddon  to  accept ; 
and  Mr.  Ruskin  hoped  that  the  Society  of  Arts,  which 
had  honoured  him  with  their  permission  to  biing  these 
circumstances  before  them,  would  set  the  seal  of  their 
approval  to  the  merit  of  the  painter,  and  thus  grant  the 
only  comfort  which  was  now  possible  to  his  widow,  whose 
sorrow  must  be  deeper  and  more  poignant  in  proportion 
to  the  greatness  of  the  hopes  she  had  cherished, 
as  she  watched  the  unfolding  genius  of  her  husband.  It 
was  for  the  Society  now  to  decide,  whether  they  would 
further  this  noble  cause  of  Truth  in  art,  while  they  gave 
honour  to  a  good  and  great  man,  and  consolation  to 
those  who  loved  him,  or  whether  they  would  add  one 
more  to  the  victories  of  oblivion,  and  suffer  this  picture, 
wrought  in  the  stormy  desert  of  Aceldama,  which  was 
the  last  of  his  labours,  to  be  also  the  type  of  their  re- 
ward ;  whether  they  would  suffer  the  tnom  and  the 
thistle  to  choke  the  seed  that  he  had  sown,  and  the  sand 
of  the  desert  to  weep  over  his  forgotten  grave. 

Colonel  Sykes,  M.P.,  F.R.S.,  moved  a  vote  of  thanks 
to  Mr.  Ruskin  for  his  address,  and  announced  that  the 
collection  of  Mr.  Seddon 's  works  would  remain  open  for 
inspection  to'  the  end  of  May. 

The  thanks  of  the  Society  are  especially-  due 

to  those  gentlemen  who,  hy  lending  the  works  of 

art  and  other  ohjects  of  interest  above  mentioned, 

contributed  so  largely  to  the  enjoyment  of  the 

members. 


A  FEW   REMARKS   ON  THE  ECONOMIC  USES 
OF  THE  MARINE  ALG^. 

Br   P.   L.    SiHMONDS. 

The  premiums  for  essays  offered  by  Sir  W.  C. 
Trcvelyan,  on  the  application  of  the  j^larine  Alga  and 
their  products  as  food  or  medicine  for  man  and  domestic 
animals,  will,  I  trust,  be  the  means  of  eliciting  much 
valuable  economic  information  in  a  comparatively 
neglected  field  of  inquiry.  The  subject  is  one  that  had 
not  been  lost  sight  of  by  the  Council  of  the  Society  of 
Arts,  for  in  the  premium  list  for  the  present  year,  infor- 
mation, I  perceive,  is  invited  as  to  the  mode  in  which  size 
from  sea-weed  is  prepared  and  used  by  the  Chinese. 

Sea-weed  occupies,  perhaps,  the  largest  geographical 
range  of  any  known  vegetable  production,  being  found  in 
moie  or  less  abundance  wherevez  there  is  Eea  to  nourish 
it.  And  yet,  economically,  it  has  been  applied  to  few 
purposes  esculent,  medical,  or  manufacturing,  and,  in  a 
chemical  point  of  view,  the  fnci  have  been  considered 
almost  beneath  investigation.  Far,  however,  from  being 
what  Dr.  Johnson  terms  them,  "noxious  and  useless 
plants,"  they  subserve  many  important  purposes  in  the 
economy  of  nature,  and  might  be  much  mdre  generally 
utilized. 

The  natural  history  view  of  the  algse  faoifly  has  been 
investigated  by{several  popular  scientific  inquirers,  but 
no  one  has  thought  it  worth  while  to  go  into  any 


lengthened  investigation  of  their  uses  to  man  and  the 
domestic  animals,  or  to  consider  how  they  might  be  more 
generally  applied  to  economic  purposes.  A  very  valoaUe 
paper  appeared  recently,  however,  in  the  Edabw^ 
Fhilotcphical  Journal^  by  a  well-known  author  and  sdeDtifie 
investigator,  Dr.  John  Davy,  F.R.S.,  which  contsiu 
some  anal^'ses  and  remarks  well  worthy  the  coDsideration 
of  those  intending  to  compete  for  the  prizes  offered.  The 
experiment^  and  researches  are,  however,  confined  to  four 
species  of  sea  weed  common  to  our  coasts,  but  they  may, 
as  Dr.  Davy  hopes,  induce  others  to  engage  in  and  extend 
the  inquiry  concerning  a  class  of  substances  vhick 
certainly  have  not  ^et  received  the  degree  of  attention 
they  deserve,  especially  from  the  analytical  chemist. 

A  brief  digest  of  their  present  uses,  and  the  state  of  oar 
knowledge  in  respect  to  sea-weeds,  from  the  most  reliable 
information,  scattered  over  a  variety  of  sources,  may  DOt 
be  unacceptable  in  guiding  the  inquiries  of  those  who  have 
not  given  much  attention  to  this  interesting  branch  of 
study.  In  its  various  phases,  esculent,  medicinal, 
manufacturing,  and  agricultural,  it  requires  doeer  in- 
vestigation. The  abundance  of  vegetation  with  which 
the  ^-wise  Creator  has  stored  the  deep  has  certainly  not 
been  provided  in  vain,  and  was  doubtless  intended  to 
contnbute  to  the  service  of  man  as  well  as  of  the  lower 
animals,  and  for  the  general  economy  of  nature.  From 
the  limited  space  available  in  the  Journal,  I  can  glance 
but  briefly  at  some  of  the  varieties  of  sea-weed,  leaving 
the  fuller  details  to  be  filled  up  by  those  who  have  more 
leisure  and  facility  for  prosecuting  the  inquiry. 

Dulse. — The  Mhodomenia  palmata  of  Greville,  pa^es 
under  a  variety  of  names,  dulse,  dylisk,  or  delliah,  and 
among  the  Highlanders  as  dullisg  or  water-leaf.  It  is 
nutritious  but  sudorific,  and  has  a  smell  resembh'ng 
violets.  It  is  em^yed  as  food  by  the  poor  of  many 
northern  nations.  When  well  washed  this  alga  is  almo»t 
tasteless ;  chewed — the  manner  in  which  it  is  commonly 
eaten  by  the  peasantry  of  Ireland,  without  being  dressed— 
it  has  a  mucilaginous  feel  in  the  mouth,  with  a  slight 
acrid  aftertaste. 

The  Icelanders  wash  it  thoroughly  in  fresh  water  and 
dry  it  in  the  air,  when  it  becomes  covered  with  a  white 
powdeiy  substance,  which  is  sweet  and  palatable ;  it  i> 
then  packed  in  close  casks  and  preserved  for  eating,  h 
is  used  in  this  state  with  fish  and  butter,  or  else  by  the 
higher  classes,  boiled  in  milk,  with  the  addition  of  ive 
flour.  In  Kamschatka,  a  fermented  liquor  is  produced 
from  it. 

It  is  consumed  in  considerable  quantities  throughoat 
the  maritime  countries  of  the  north  of  Europe  and  in  the 
Grecian  Archipelago.  Cattle  are  very  fond  of  this  sea* 
weed,  and  sheep  and  deer  eat  it  with  so  much  avidity,  thai 
they  are  occasionally  drowned  by  going  too  far  firom  land 
in  quest  of  it  at  low-water.  The  fronds  of  another  sea- 
weed, the  Fucut  venculMUM  of  Linnieus,  forms  a  con- 
siderable part  of  the  winter  food  of  cattle  and  sheep  in 
the  Western  Hebrides.  It  is  known  as  seaware,  and  sea- 
wrack,  and  as  black  or  swine  tang.  It  makes  good 
manure,  and  furnishes  kelp.  In  Gothland  the  bladder 
fucus  is  generally  given  to  pigs ;  other  common  species 
constitute  a  part  of  the  fodder  upon  which  the  cattle  are 
supported  in  Norway. 

In  Iceland  the  Fvetu  vesieulotui  passes  under  the  name 
of  Donghlaghman,  and  of  four  kinds  of  seaweed  utra 
for  food  on  the  coast  of  Donegal,  this  species  seems  to  be 
held  in  the  greatest  estimation. 

To  go  farther  from  home,  we  find  the  large  sea-tanglfi 
Laminaria  potatorum,  furnishing  the  natives  of  ^^^^ 
with  a  proportion  of  their  instruments,  vessels,  and  food, 
while  other  species  of  the  same  family  constitute  w 
equally  important  resource  to  the  poor  on  the  west  coajj 
of  South  America,  and  to  the  Fuegians,  and  inbabitanti 
about  the  Straits  of  Magellan. 

At  a  recent  meeting  of  the  Royal  Society  of  Van  Die* 
man's  Land,  samples  of  adgsB,  cast  upon  Sloper  ial*^ 
were  presented  and  examined,  which  are  known  to  yi^ 
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%  pure  and  delioious  jelly,  to  which  purpose  it  has  been 
foryeauB  appHed. 

Growing  most  common,  and  in  the  greatestabnndance, 
on  every  part  of  the  earth  bound  by  rock  and  washed  by 
salt  water,  is  a  seaweed,  known  by  the  name  of  "  Bull 
Kelp ; "  it  varies  in  length  and  substance,  according  to 
its  local  position;  it  has  a  thick  stem,  and  flat  oval- 
shaped  leaf,  and  is  about  the  thickness  of  sole-leather. 
The  aborig^nesof  Van  Dieman's  Land,  New  South  Wales, 
and  Now  Zealand,  and  probably  those  of  every  sea-girt 
shore,  highly  prize  this  weed  as  an  article  of  food ;  they 
Ci^timate  it,  indeed,  as  most  nutritious  and  palatable. 
Mr.  Howie  was  first  made  acquainted  with  the  nourish- 
ing properties  of  the  "  Bull  Kelp"  many  years  ago,  when 
engaged  with  several  aborigines  on  King's  Island,  bury- 
ing the  drowned  people  by  the  ill-fated  ship  Catariquef 
and  when  falling  short  of  provisions  he  feared  the  neces- 
sity of  having  to  return  to  Melbourne  for  a  supply.  The 
aborigines  requested  him  to  keep  the  provisions  left  for 
the  use  of  himself  and  the  white  people  with  him  ;  they 
told  him  they  had  plenty  of  good  food — showed  him  the 
bull  kelp,  and  explained  their  mode  of  dressing  it.  Mr. 
Howie  .pai*took  of  it,  and  has,  since  then,  frequently  for 
days  together,  lived  entirely  upon  it.  He  described  it  as 
exceedingly  nutritive,  and  even  fattening. 

The  mode  of  dressing  bull  kelp  is  very  simple ;  it  is 
picked  from  the  rocl^s,  and  dried  m  the  sun ;  after  which 
it  is  roasted.  The  aborigines  place  it  on  the  wood 
embers  of  a  fire,  and  keep  turning  it,  until  all  parts  are 
equally  cooked  ;  it  is  then  soaked  in  fresh  water  for  ten 
or  twelve  hours,  and  is  fit  to  eat,  or,  being  hung  up  and 
dried,  may  be  preserved  for  many  months.  The  natives 
carry  it  about  with  them  on  their  journeys,  and  require 
no  other  description  of  food ;  they  use  it  as  we  do  bread, 
eating  it  by  itself,  or  with  animal  food. 

It  IS  not  possible  to  mistake  any  other  description  of 
seaweed  for  buU  kelp.  None  other  grows  like  it.  Pos- 
sessed of  this  knowledge,  and  the  mode  of  converting  it 
into  wholesome  and  even  nourishing  food,  in  the  event 
of  being  cast  away  upon  any  uninhabited  island,  in  the 
absence  of  shell  fish,  the  flesh  of  adimals,  or  vegetable 
productions,  man  cannot  starve  ;  here  is  food  attainable 
at  all  times  and  in  all  positions — ^presuming  that  he  can 
obtain  fire  under  all  circumstances.  The  information 
cannot  be  too  generally  circulated. 

Tangle. — The  leathery  flat  fronds  of  Lammaria  digi- 
taia  (Lamoroux),  when  young,  are  employed  as  food  for 
both  man  and  cattle.  It  is  known  under  the  several  names 
of  tangle  in  Scotland,  red-ware  in  the  Orkneys,  sea  gir- 
dles in  England,  and  seawand  in  the  Highlands. 

The  tender  fronds  of  the  young  stems  are  eaten  by  the 
Scotch,  and  they  are  boiled  and  given  to  cattle  in  Nord- 
land.  The  dried  stalks  serve  in  the  Orkneys  and  Bretagne 
for  fuel.     The  stems  are  made  into  knife-handles. 

Laver,  sloke,  or  slokaun  ( Porphyralaeimata,  Agardh)  is 
•mployed  as  food,  salted,  eaten  with  pepper,  vinegar,  and 
oU;  another  species,  P.  vtUgarit^  has  also  similar 
nutritious  properties.  This  alga  is  much  used  for  culi- 
narv  purposes  in  England,  under  the  name  of  Laver,  in 
Ireland  as  sloke,  and  in  Scotland  as  slaak.  It  makes  a 
most  wholesome  and  very  palatable  dish,  the  thin  purple 
andgreen  fronds  being  stewed.  They  are  gathered  during 
the  winter  months  onlv,  being  too  tough  in  the  summer. 
After  being  properly  cleaned,  the  seaweed  is  stewed  with 
a  little  butter,  to  prevent  its  getting  a  burnt  flavour,  afid 
is  brought  to  Belfast,  where,  according  to  Mr.  Drummond, 
it  is  sold  by  measure,  usually  at  the  rate  of  6d.  per  quart. 
Before  being  brought  to  table,  it  is  again  heated  with  an 
additional  quantity  of  butter,  and  it  is  generally  eaten  with 
Yinegar  and  pepper.  The  pe{>per  dulse  ( Laureneia  piftna- 
Ufida  of  Lamouroux)  distinguished  for  its  pungent  taste, 
^  often  used  as  a  condiment,  when  other  seaweedsarecaton. 
There  was  a  time  when  the  cry  of  "  buy  dulse  and 
tangle,"  was  as  common  in  the  streets  of  Edinburgh  and 
Glasgow,  as  is  that  of  *'  water-crosses"  now  in  our  me- 
tropdis. 


Another  sea-weed,  growing  on  rocks  in  the  sea,  in  deep 
water,  passes  under  the  various  local  names  of  badderlocks 
and  hen-ware  in  Scotland,  honey-ware  in  Orkney,  and 
murlins,  &c.,  in  other  localities.  It  is  the  Alaria  etcuUnta 
of  Greville.  The  stout  mid-rib  is  eaten,  when  the  olive 
green  frond  is  stripped  off.  It  forms  a  part  of  the  simple 
food  of  the  poorer  classes  on  the  Irish  and  Scottish  coasts, 
in  Denmark,  Iceland,  and  the  Faroe  Islands.  This  fucus 
is  of  most  rapid  growth,  and  will  spring  up  to  six 
feet  in  length  in  the  course  of  six  months. 

Mr.  Johns  (Bot.  Bamb.,  279)  does  not  speak  very 
highly  of  this  alga  as  an  esculent.  "  Being  curious," 
he  says,  *'  to  discover  what  kind  of  fern  the  rocks  round 
the  coast  near  the  Giant's  Causeway  afforded,  I  stopped 
one  of  the  men  who  was  going  home  with  his  bundle,  and 
askedhim  to  give  me  a  taste,  prepared  in  the  way  in  which 
it  was  generally  eaten.  He  accordingly  stripped  off  all 
the  expanded  part  of  a  long  and  narrow  leaf,  and  pre- 
sented me  with  the  stem  or  midrib.  It  was,  I  must 
confess,  as  good  as  I  ex|)ected,  but  at  best  a  very  sorry 
substitute  for  a  raw  carrot,  combining  with  the  liardness 
of  the  latter  the  fishy  and  coppery  flavour  of  an  oyster. 
I  made  a  very  slight  repast,  as  you  may  suppose,  and 
after  having  given  the  man  a  few  pence  for  his  civility, 
continued  my  walk.  My  guide,  however,  seemed  to 
think,  that  if  I  did  not  choose  to  enjoy  to  the  full  the 
advantage  which  I  had  purchased,  there  was  no  reason 
why  he  should  not.  He  accordingly  stayed  behind  for 
a  minute  or  two,  and  when  he  rejoined  us  was  loaded 
with  a  supply  of  the  same  plant,  which  he  continued  to 
munch  with  much  apparent  relish  as  we  pursued  our 
walk." 

Mr.  Drummond  (Mag.  Zool.  and  Bot.  II.,  p.  148) 
gives  a  somewhat  different  account,  both  of  the 
part  which  is  eaten  and  its  flavour — ^his  observations 
referring  to  the  coast  of  Antrim.  "It  is  often,"  he 
says,  '*  gathered  for  eating,  but  the  part  used  is  the 
leaflets,  and  not  the  midrib,  as  is  commonly  stated.  These 
have  a  very  pleasant  taste  and  flavour,  but  soon  cover 
the  mouth  with  a  tenacious  greenish  crust,  which  causes 
a  sensation  somewhat  like  that  of  the  fat  of  a  heart  or 
kidney." 

The  long  string-like  sea-lace,  or,  as  the  Orkney  people 
call  it,  sea-catgut,  ( Chorda  filwn,)  is  collected  as  food  for 
cattle  in  Norway,  and  when  twisted  and  dried,  it  pos- 
sesses a  strength  and  toughness  that  adapts  it  for  fishing 
lines. 

The  broad  green  membranous  fronds  of  Ulva  kUisaima, 
(Linnaeus),  which  have  a  bitterish  salt  mucilaginous  taste, 
are  employed  as  food,  stewed,  and  seasoned  with  lemon 
juice.  It  bears  the  name  of  green  laver,  or  idoke,  and 
oyster-green. 

Another  nutritious  alga  is  the  dulse  of  the  south- 
west  of  England,  Iridaa  edtUi$  of  Bory,  which,  ac- 
cording to  Stackhouse,  is  employed  as  food  by  fisher- 
men, either  raw  or  pinched  between  hot  irons ;  its  taste 
is  then  said  to  resemble  roasted  oysters.  The  fronds 
are  flat,  succulent,  and  of  a  dull  purple. 

Under  the  several  names  of  Camgeen  moss,  Irish  moss, 
pearl  moss,— the  fronds  of  Chondrus  eritput,  (Lyngb), 
when  bleached,  enter  now  to  some  extent  into  commerce. 
Containing  a  large  quantity  of  gelatine,  it  has  heea 
suooessfully  applied,  instead  of  isinglass,  in  the  making 
of  blanc-mange  and  gellies.  The  blanc-mange  thus  made 
is  hardly  distm^ishable  from  that  prepared  with  the 
more  costly  article,  and  is  in  common  use  in  Ireland  at 
the  tables  of  the  opulent.  This  alga  contains  77  or  78 
per  cent,  of  mucilaginous  and  gelatinous  ingredients, 
and  its  gelatine  even  exceeds  isinglass  in  its  power  of  co- 
agulating milk  on  cooling  after  boiling.  According  t 
the  analysis  of  Dr.  Davy,  it  appears  to  be  composed 
principally  of  three  substances ;  one  analogous  to  gum , 
soluble  in  cold  water,  and  having  most  of  the  properties 
of  mucilage  as  represented  by  gum-arabic ;  one  analogous 
to  gelatine  as  existing  in  isinglass  soluble  in  boning 
water ;  and  the  third  neither  soluble  in  cold  nor  boiling 
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waier,  the  nature  of  which  remains  to  be  ascertained. 
rniese  constituents  appear  to  exist  in  the  following  pro- 
portions :— 

28.5  Gnmuiy  matter. 

49.0  Gelatinous  matter. 

22.5  Insoluble  matter. 


100-0 


Carrigeen  moss  is  coming  into  use  for  the  purpose  of 
feeding  stock,  and  has  been  employed  for  stiffening  silks, 
&c.  A  fucus,  probably  allied  to  this,  found  at  the  Cape 
of  Good  Hope,  is  boiled  into  a  jelly,  and,  being  mixed 
with  sugar  and  the  juice  of  oranges  or  lemons,  makes  a 
vety  agreeable  dish. 

The  Laminaria  tacchatina  is  interesting  from  the  fact 
of  its  containing  sugar.  It  is  highly  esteemed  in  Japan, 
where  it  is  extensively  used  as  an  article  of  diet ;  being 
first  washed  in  cold  rain-water,  and  then  boiled  in  milk 
or  broth.  Dr.  Stenhouse  obtained  from  it  mannite,  from 
which  he  manufactured  an  article  as  purely  white  and 
almost  as  sweet  as  loaf  sugar. 

Another  fucus,  the  Durvillia  edulit  of  Bory,  is  sold 
commonly  as  a  table  esculent  in  the  markets  of  Chile. 

Seaweed  supplies  a  favourite  article  of  food  to  millions 
of  people  of  all  classes  in  the  Japan  and  the  Kurile 
islands.  The  kambou  of  the  Japanese,  and  the  sea- 
cabbage  of  the  Russians,  is  the  Fuctu  tacchatinus  which 
is  found  in  great  abundance  on  the  islands  and  shores  of 
Eastern  Asia.  It  is  spread  out  upon  the  sand  to  dr>', 
then  collected  together  in  heaps  resembling  haycocks,  and 
covered  with  matting,  until  the  time  arrives  for  loading 
the  vessels  which  carr}'  it  from  the  Kurile  islands  to  the 
ports  of  the  southern  islands  of  Japan.  It  is  used  in 
soup,  or,  wrapped  round  when  fish,  both  are  boiled  and  eaten 
together.  Often  it  is  broiled  on  the  fire ;  salt  is  strewed 
on  it,  and  it  is  eaten  >vithout  any  further  dressing.  On 
some  parts  of  the  coasts  of  Niphon  it  is  gathered,  dried, 
and  roasted  over  the  coals,  rubbed  down  to  a  very  fine 
powder,  and  eaten  with  boiled  rice  or  in  soup. 

EXPEBIVENTS    MADE    BY   Dr.    ApJOHN,    IN     CONJUNCTION 

WITH  Db.  Davy,  in  July,  1854. 

Nitrogen  Per  Cent. 
Speoiment  supplied  (  CAoiMfriw  «rrspiu,  bleached  2.152 

b7  Dr.  DaTj,  and<  Fucus  vetieuiosus..  2.379 

dried  at  2I2.«  iRModomenia  palmata  {DjUtk.),      3.ne 

um  "  ■    ■     - 

Experiments  made  by  Dr.  Apjoun,  in  Aug.  1854. 


That  these  seaweeds  are  deserving  of  the  reputation 
which  they  have  amongst  the  poor,  to  whom  their  use  as 
articles  of  food,  with  one  or  two  exceptions,  is  chiefly  re- 
stricted, and  most  of  all  in  Ireland,  is  in  a  manner  de- 
monstrated by  the  results  of  the  experiments  of  the 
able  chemist  I  have  just  quoted,  and  on  whose  accuracy 
the  most  perfect  reliance  may  be  placed.  Dr.  Ajigohn,  m 
an  interesting  lecture  which  he  delivered  at  a  meeting 
of  the  Koyal  Agricultural  Society  of  Ireland,  and  since 
published  in  that  Society's  Journal,  haa  given  some 
account  of  these  experiments. 

Per-CentAge  of  Kitbogen    in  Vabious  Edible  Scb- 
stances  dried  at  212.<' 

Potatoes 541 

Flour  of  first  quality    1.817 

Beet  roots  ( mean  of  18  experiments) 1 .848 

Mangolds  (mean  of  3  experiments)    1.781 

Swedish  turnips  (mean  of  o  experiments)     ...  1.843 


Ckondna  cri$im$,  bleached,  from  Bewly 
and  ETans  ...m«.... • 

Ckomdru$  eriipw.unbleached,  Ballycactle 

O^artina  mammilloia,  Balljcaatle  

Ckondrus  crispust  bleached,  Bcwly  and 
Erans,  2nd  ezpt 

CAoiMfrau  critpus,  unbleached,  Ballj- 
castle,  2nd  ezpt. 

Laminaria  digHata,  or  DoUe  Tangle, 
Balljcaatle   ... 

Laminaria  digitata,  or  Black  Tangle, 
Balljca«tle  

Bhodomenia  paimaia,  or  Djliak,  Ballj- 
caatle  

Porphyra  laciniata^  or  Lcrre,  Ball  jcaitle 

Iritta  edutis.^  Balljcaatle 

Alaria  fsculenta^  or  Murlina,  Balljcaatle 


^ 


Meana, 


17-92 
21-47 
21*66 

19-79 

19-96 

21-38 

31-06 

16-56 
17-41 
19*61 
17-91 


o« 


a 


20-42 


82-08 
78-53 
78-46 

80-21 

80  04 

78-62 

68-95 

83-44 
82-59 
80*39 
82-09 


«1a 


o  ti  ^ 
5  — •« 


t 

O 


79-58 


1-534 
2-142 
2-198 

1-485 

2-510 

1-588 

1-396 

3-465 
4-650 
3*088 
2-424 


2-407 


9-587 
13*387 
13  737 

9-281 

15*687 

9-925 

6-725 

2V656 
29062 
19*300 
15-150 


15*045 


N.B.— The  amount  of  water  given  in  this  table  is 
considerably  less  than  what  belongs  to  the  alg«  when 
fresh  from  the  sea,  for  they  had  all  undergone  a  partial 
drying  preparatory  to  being  sent  up  from  iJallycastle  to 
Dublin  for  analysis. 


Means 1.567 

These  results  are  so  unexpected,  that  could  there  be  any 
doubt  (which  I  have  not)  of  their  accuracy,  it  might  be 
questioned.  The  mean  of  them  shows  that  the  propor- 
tion of  nitrogen  these  alga  contain,  exceeds  that  not  only 
of  the  ordinary  articles  of  vegetable  food,  but  even  that 
of  wheaten  flour  of  the  first  quality,  being  as  2,407  to 
1,317. 

CoBSiCAN  Moss. — Properly  this  consists  of  a  species  of 
Ploearia^  P.  Helminthoekortot  of  Nees.  It  is  the  Oraei' 
laria  Spccrococeua^  or  Oigantina  Belmirdhcehoriot  of  others. 
As  sold  in  the  shops  this  so-called  moss  consists  of  various 
marine  productions,  especially  of  Laurtncia  obttua,  with  a 
very  little  Ploearia  intermixed.  It  is  obtained  on  the  coast 
of  Corsica,  and  elsewhere  in  the  Mediterranean,  and  is 
nutritious,  strong  scented,  and  was  formerly  held  in 
repute  as  a  vermifuge. 

Ploearia  tenax,  the  Sparococcui,  or  Oraeilaria  tenaz  of 
other  authors,  found  in  the  Eastern  seas,  has  a  gela- 
tinous frond,  and,  from  its  glutinous,  nutritious  properties, 
is  used  for  soups  and  jellies  among  the  Chinese,  and  also 
as  size  and  gum.  It  is  imported  in  large  quantities  into 
Canton,  from  the  coasts  of  Fo-kein  and  Tchekiang.  and  is 
believed  to  be  the  chief  Ingredient  of  the  Chin-chm  glue. 

The  Ceylon  Moss,  Gigartina  Uchenoidet^  is  a  small 
and  delicate  fucus,  of  white  colour  and  flattened  filiform 
shape,  and  contains  about  70  per  cent,  of  starch 
and  vegetable  jelly.  Prepared  with  milk  and  sugAr,  and 
flavoured  by  lemon  juice  or  sherry,  it  would  afford  the 
invalid  a  pleasant  article  of  diet  at  sea,  where  other 
jellies  or  their  materials  cannot  be  so  easily  preserved. 

AoAB-AoAB. — This  is  the  Malay  name  for  an  alga, 
which  has  long  been  an  article  of  commerce  in  the 
Eastern  seas,  and  is  extensively  imported  into  China. 
When  boiled  with  sugar  it  forms  a  sWect  jelly,  much  re- 
sembling that  made  from  calves'  feet,  and  is  highly 
esteemed, both  by  Europeans  and  natives,  for  the  delicacy 
of  its  flavour.  Its  cheapness  and  admirable  qualities 
render  it  worthy  of  greater  attention  as  an  article  of 
trade. 

The  bamboo-lattice  work  for  lanterns  in  China  is 
covered  with  paper,  which,  when  saturated  with  this 
gum,  is  semi-ti:ansi)arent.  It  is  al^o  used  in  the  manu- 
facture of  silk  and  paper,  and  is  preferable  to  flour  for 
making  paste,  as  insects  avoid  it. 

Agar- Agar  is  prepared  at  Malacca,  in  the  shape  of  a 
clear  jelly,  which  is  much  admired.  The  plant  is  found 
on  the  rocks  at  Pulo  Ticoos,  and  on  the  shores  of  the 
neighbouring  islands.  It  is  blanched  in  the  sun  for  two 
days,  or  until  it  is  quite  white.  It  is  obtained  on  the 
submerged  banks  in  the  neighbourhood  of  Macassar 
Celebes,  by  the  Bajow-laut,  or  sea-gipeies,  who  send  it  tot 
China.  It  is  also  collected  on  the  reefs  and  rocky  sub- 
merged ledges  in  the  neighbourhood  of  Singapore,  and 
constitutes  the  bulk  of  the  cargoes  of  the  Chinese  junks  on 
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their  return- voyages.    There  are  two  or  throe  qualitiea, 
ranging  in  price  from  128.  6d.  to  dOs.  per  1^  cwt. 

The  Ceylon  moss,  Graeellaria  {Oigartina)  Ikhenoida, 
a  small  and  delicate  fucus,  is  also  of  a  gelatinous  nature, 
and  after  being  washed  in  fresh  water,  and  pressed  to 
remove  the  salt  and  some  mucilage,  it  is  employed  as  a 
preserve. 

Some  of  these  seaweeds  are  probably  used  by  the 
Salangana,  or  esculent  swallows,  in  constructing  their 
nests,  which  are  esteemed  so  great  a  food  delicacy  by 
the  Chinese. 

A  seaweed  not  described,  but  passing  locally  under  the 
name  of  Akar  jong  barellah,  is  eaten  by  the  Malays, 
the  fronds  being  dressed  with  curry. 

Occasionally^  species  of  Nottoc  are  eaten  in  the  EkMt. 
In  a  communication  made  a  year  or  two  ago  to  the 
Bombay  Branch  of  the  Asiatic  Society,  specimens  of 
ybsioe  coUinun  were  sent  by  Mr.  Frcre  from  Shikar- 
poor,  which  were  found  pretty  thickly  strewed  over  a 
space  of  two  or  three  square  miles,  after  a  shower  of 
rain,  in  the  month  of  May,  1855.  The  natives  described 
it  as  a  shower  of  gosht  (meat),  which  they  say  it  resem- 
bled, being,  when  fresh,  of  a  soft  pulpy  oonsistenoe,  and 
like  flesh  in  colour. 

It  was  an  alga,  not  far  removed  in  the  vegetable 
kingdom  from  the  seaweeds  which  are  frequently  boiled 
down  into  a  jelly  for  food ;  and  in  China,  as  well  as 
in  some  other  countries,  certain  species  of  Noitoe  are 
commonly  eaten.  The  Scindians  were,  therefore,  not  far 
wrong  in  calling  it  gosht,  or  meat;  and  from  the  incon- 
ceivable smallness  of  the  germs  from  which  it  is  first 
generated,  like  the  green  which  makes  its  appearance 
over  objects  that  have  never  been  exposed  to  tne  mon- 
soon, yet  present  this  colour  a  few  days  after  it  has 
commenced,  the  germs  of  this  Noatoc  might  have  been 
brought  through  the  air  to  the  ^lace  where  they  at 
the  appointed  time  for  their  germmation  pissed  into 
visible  forms,  which  having  no  earthly  origin  that  the 
ignorant  Scindians  could  conceive,  and  coming  into 
tangible  masses  just  after  a  storm,  not  unnaturally  led  to 
the  conclusion,  that  they  must  have  been  showered  down 
from  the  heavens.  Happily,  many  of  these  events  which 
appear  miraculous  to  the  ignorant,  and  give  rise  to 
scepticism  among  many  at  the  present  day,  because  they 
are  not  understood,  derive  explanations  from  science 
which  defy  all  attempt  at  disbelief.  It  is  wonderful  to 
the  Scindian  to  see  what  he  can  only  conceive  to  be  a 
substance  rained  from  heaven ;  it  is  no  less  wonderful  to 
the  naturalist,  who  can  tuace  this  substance  to  its  germs, 
to  wonder  even  still  more  how  the  first  germs  were 
generated  which  uninterruptedly  and  unerringly  goes  on 
producing  its  like.  Thus  does  the  Creator  keep  up  his 
power  of  eliciting  wonder  and  admiration  from  the  most 
ignorant  to  the  most  learned. 

Everywhere,  where  sea-weeds  are  easily  obtained,  they 
are  in  repute  as  manure.  Their  fertilizing  powers  are 
quite  in  accordanco  with  their  composition,  the  large  pro- 
portion of  azote  and  the  considerable  portion  of  the  inor- 
ganic substances  which  they  contain,  and  which  are  equally 
the  elements  of  our  cultivated  crops,  especially  phosphate 
and  carbonate  of  lime,  and  one  or  both  of  the  fixed  alka- 
lies. 

The  Duke  of  Hamilton  assigns  to  each  of  his  tenants 
in  the  Isle  of  Arran,  a  portion  of  the  sea-shore  to  collect 
seaweed.  In  Ireland  this  is  the  chief  fertilizer  for  thou- 
sands of  acres  of  potatoe  land. 

The  great  demand  for  this  manure,  the  high  prices  it 
brought,  and  the  great  breadth  of  ground  devoted  to 
potato-planting  last  season,  may,  be  inferred  ^from  the 
fact,  that  it  is  computed  by  those  who  have  had  the  best 
opportunities  of  foi-ming  an  accurate  estimate,  that  the 
Urge  sum  of  £10,000  has  been  paid  for  seaweed 
at  the  Galway  docks  alone.  If  we  take  into  accoimi 
the  quantities  which  have  been  disposed  of  at  Oranmore, 


this  season  must  have  realised  upwards  of  £18,000.  It 
has  been  conveyed  to  a  considerable  distance,  by  boatt 
along  the  lakes,  by  carts  on  the  road,  and  even  by  rail- 
way. Perhaps  in  no  former  ^ear  has  the  use  of  it  been 
more  general,  or  the  price  paid  for  it  so  high,  as  in  the 
present  season. 

In  the  Channel  Islands  the  season  for  cutting  seaweed 
is  fixed  by  law,  and  it  is  not  only  used  for  manure,  but 
serves  also  to  some  extent  as  a  fuel,  and  makes  a  hot  if 
not  a  cheerful  fire.  There  is  no  reason  why  decomposed 
and  concentrated  seaweed  might  not  be  made  a  valuable 
fertilizer.  Almost  all  the  seaweeds  yield  soda  and  iodine 
on  incineration.  Until  very  recently  they  have  been  col- 
lected in  large  quantities  and  burned  for  the  sake  of  the 
soda  yielded  by  the  ashes;  after  separating  the  alkali, 
iodine  was  obtained  from  the  mother  li(^uor8.  Although 
the  trade  in  kelp  has  been  nearly  annihilated  by  the  plan 
of  making  soda  from  common  salt,  still  seaweed  ashes 
constitute  the  sole  source  from  which  iodine  is  manufac- 
tured. 

To  sum  up,  in  the  words  of  Dr.  Davy,  are  not  these 
esculent  sea-weeds,  on  account  of  the  iodine  and  bromine 
which  they  more  or  less  contain,  deserving  of  more 
general  use?  Nowhere,  I  believe,  where  they  are  in 
common  use  is  bronchocele  known ;  and,  as  far  as  I  have 
been  able  to  ascertain,  scrofulous  complaints  are  rare  and 
even  pulmonary  consumption  ;  whilst  on  the  contrary,  in 
inland  districts,  even  in  our  own  country,  bronchocele  and 
scrofula  are  more  or  less  prevalent,  especially  amongst 
the  labouring  class,  who  rarely  have  the  benefit  of  articles 
of  food  known  to  contain  iodine.  And  this  remark 
applies  to  bur  troops,  whose  dietary  hitherto  has  been 
regulated  with  such  a  marked  neglect  of  medical  science. 

In  relation  to  use,  these  vegetables  have  for  the  most  part 
the  recommendation  of  cheapness,  so  as  to  be  within  the 
reach  of  the  poorest ;  and  their  not  being  liable  to  spoil 
by  keeping  when  dried,  is  also  a  circumstance  in  their 
favour ;  and  another,  I  may  add,  is  that  they  are  gratef\il 
to  the  palate,  and  some  of  them— dulse,  for  instance — 
even  in  their  undressed  state. 

8,  WinehMter-itrMt,  Pimlico. 


EXAMINATIONS. 

The  following  letters  have  been  addressed  to  Dr. 
Jeune,  the  j^laster  of  Pembroke  Colle^,  Oxford,  by  the 
Bev.  F.  Temple,  one  of  the  inspectors  of  schools,  and 
late  head  of  Kneller  Hall  training  school : 

"TOTHB  MASTER,  PBMBBOKE   COLLEGE,  OXFORD. 

**8,  BoTftLcreaoent,  Nottlnf-liill,  London, 
April  If,  18B7. 

"  My  dear  Master, — I  promised  to  put  on  naper  the 
•  substance  of  the  conversation  which  I  had  with  you  in 
Oxford  a  little  time  ago  on  the  subject  of  middle-daas 
education. 

"  The  education  of  the  middle  classes  suffers  at  present 
from  the  want  of  any  definite  aim  to  guide  the  work  of 
the  schoolmasters,  and  from  the  want  of  any  trustworthy 
test  to  distinguish  between  good  and  bad  schools. 

*'  That  the  result  is  unsatisfactory,  all  who  know  any* 
thing  of  the  matter  agree  in  proclaiming.  It  is  con- 
stanUv  said,  and  said  with  truth,  that  many  national 
schools  now  give  a  better  education  than  can  be  ob- 
tained at  schools  of  much  higher  pretensions.  The 
masters  in  the  national  schools  know  precisely  what  they 
are  expected  to  do,  and  know  that  the  government 
inspection  will  also  invariably  in  the  end  bring  into  dear 
lignt  whether  or  not  they  have  done  it.  The  masters 
who  now  teach  the  middle  classes  have  no  means  of 
knowing  either  the  one  or  the  other.  They  are,  speaking 
generally,  expected  to  prepare  boys  for  what  is  called 
business.  Now  this  is  so  vague  an  aim  that  they  may  well 


be  forgiven  if  they  miss  the  proper  means  toreach  it ;  but 
Kinvarra,  Ballyvaughan,  Bamas  and  the  other  creeks  and  I  even  if  they  so  thoroughly  understand  their  duties  as  to 
Ian  ling-places  within  the  bay,  the  cutting  of  seaweed  |  give  precisely  what  is  wanted,  they  have  no  meant  of 
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convincing  the  parents  of  their  pupils  that  they  are  doing  ' 
so.   In  not  a  few  instances  the  parents  are  misled  into  pre- 1 
ferring  what  makes  a  show  to  what  is  really  useful ;  and  | 
I  have  known  a  case  where  a  very  efficient  master  was  | 
driven  away  by  the  competition  of  one  in  every  way  his  ! 
inferior,  simply  because  the  latter  taught  a  showy  but 
quite  useless  kind  of  penmanship.    In  all  cases  the 
plausible  putfer  has  a  most  unfair  advantage  over  the 
thorough  teacher — an  advantage  which  would  instantly 
disappear  if  the  work  of  the  two  were  brought  to  any 
real  test. 

'*  This  neglected  condition  of  the  education  of  the 
middle  class  becomes  more  striking  when  contrasted  with 
the  great  efforts  made  to  improve  the  education  both  of 
those  above  and  those  below  that  class.  The  univertjities, 
which  have  been  to  a  great  extent  occupied  by  the  upper 
class,  are  actively  engaged  in  improving  their  systems. 
The  government  has  spent  two  millions  and  a  half  upon 
the  lower  class,  and  is  still  spending  at  the  rate  of  half  a 
million  a  year.  But  nothing  whatever  is  done  for  those 
who  lie  between. 

"  And  this  neglected  class  has  a  very  wide  range, 
including  many  who  are  socially  on  a  level  with  some  of 
those  who  enter  the  universities,  and  a  few  of  the  more 
active-minded  among  those  who  are  taught  in  our 
national  schools.  Here  are  to  be  found  without  doubt 
the  great  body  of  our  votei-s,  of  our  tax-payers,  of  our 
rate-payers.  It  is  obviously  wrong  to  leave  them  out  of 
sight  when  speaking  of  the  education  of  the  country. 

"  The  remedy  is,  I  believe,  in  the  hands  of  the  univer- 
sities. If  Oxford  and  Cambridge  were  to  undertake  the 
task  of  guiding  and  testing  the  instruction  given  in  the 
schools  of  which  I  am  speaking,  I  am  confident  that  their 
guidance  would  be  gladly  accepted,  would  speedily  remedy 
the  evils  that  I  have  described,  would  confer  a  gieat 
benefit  on  the  country,  and  would  re-act  most  beneficially 
on  the  universities  themselves  by  increasing  their  popu- 
larity and  the  general  sense  of  their  value. 

*'  I  do  not  think  any  very  complicated  scheme  is 
needful  for  this  purpose.  What  I  should  propose  would 
be  this : — 

"  That  the  university  should  confer  some  such  title  as 
Associate  in  Arts  on  every  person  who  passed  an  exami- 
nation before  examiners  appointed  either  by  the  hebdo- 
madal council  or  by  a  delegacy,  as  might  be  thought 
best. 

"  This  examination  should  pretty  nearly  follow  the 
precedent  set  by  the  Final  Siichools.  An  examination  of 
a  somewhat  similar  kind  to  what  I  am  proposing  is  to  be 
tried  in  Devonshire  this  summer,  at  the  suggestion  of 
Mr.  Acland.  He  has  planned  his  examination  on  the 
present  Oxford  Final  Schools,  and  the  way  in  which  it 
has  been  welcomed  by  the  danes  for  which  it  is  intended 
proves  that  it  suits  their  case.  There  is,  moreover,  an 
obvious  advantage  in  the  university's  following  a  univer- 
sity precedent. 

"I  should  propose,  then,  a  scheme  of  examination 
somewhat  of  this  kind : 

**  1.  A  preliminary  examination  in 

**  (a)  Writing  from  dictation,  arithmetic,  parsing,  and 
elementary  geography. 

"  (6)  Religious  knowledge  (if  the  parents  of  the  candi- 
dates desire  it). 

"  2.  Four  Schools— 

"  (a)  School  of  English,  to  include  English  literature 
and  composition,  English  history,  the  rudiments  of 
political  economy,  and  geography. 

*'  (b)  The  School  of  Languages,  to  include  French, 
German,  and  the  elements  of  Latin. 

"(c)  The  School  of  Mathematics,  to  include  practical 
mathematics,  architecture,  and  drawing.. 

'•  [d)  The  School  of  PhysiGal  Science,  to  include  the 
elements  of  mechanici,  chemistry,  and  physiology,  and 
the  scienoes  connected  with  them. 

'*  Two  standards  should  be  fixed,  one  for  boys  of  16, 
the  other  for  boys  of  17.    The  title  of  Junior  Associate 


should  be  given  to  those  who  pass  the  former,  that  of 
Senior  Asaoeiate  to  those  who  pass  the  latter. 

"  Every  candidate  should  be  required  to  pass  the  preli- 
minary examination  and  one  school. 

"  A  class  list  for  each  school  should  distinguish  thoee 
who  did  really  well  from  those  who  merely  passed. 

"  The  expense  of  paying  the  examiners  should  be 
covered  by  requiring  a  fee  of  about  5s.  for  admission  to 
the  examination,  and  another  of  about  2s.  fid.  for  the 
testamur. 

'*The  examinations  should  be  held  annually  in 
Oxford.  But  if  the  gentry  or  local  authorities  of  &ny 
place  asked  for  an  examination  to  be  held  in  their 
neighbourhood,  and  would  undertake  to  bear  the  ex- 
pense of  the  necessary  arrangements,  an  examiner  should 
be  sent  down  to  them. 

"  The  examination  should,  I  think,  be  aU  on  paper, 
and  the  same  examination*  papers  used  ever^'where  at 
once. 

*'  Now,  such  a  scheme  as  this  would  not  be  at  all 
difiicult  to  work.  It  would  give  a  definite  aim  and  a 
powerful  stimulus  to  all  the  education  of  the  middle 
class,  and  it  would  probably  bring  within  its  operation 
many  even  of  the  higher  class,  who  now  enter  profe&ioos 
where  an  academical  degi'ee  is  not  wanted,  but  whose 
parents  would  be  glad  to  have  the  school  work  of  their 
boys  authoritatively  tested,  if  it  could  be  done  without 
the  expense  of  a  university  education. 

**  The  objection  which  occurred  to  your  mind  when  I 
spoke  on  the  subject,  was  a  doubt  whether  candidates 
would  present  themsdves.  On  that  point  I  have  no 
doubt;  but  I  have  been  communicating  on  this  point 
with  several  persons  interested  in  education,  and  b  a 
few  days  I  will  write  again  and  tell  you  the  result  of  my 
inquiries. — Yours,  &c., 

"F.  TEMPLE." 


•<  8,  Royal  CreMent,  Nottiag-hUI,  London,  W.,  April,  S4. 

"  My  dear  Master, — I  promised  in  my  last  letter  that 
I  should  write  again  and  state  some  of  the  ^unds  on 
which  I  believed  that  such  a  scheme  of  examination  as  I 
described  would  bo  generally  welcomed  by  those  who  are 
concerned  in  the  education  of  the  middle  class,  and  would 
not  fail  for  want  of  candidates  to  be  examined. 

"  I  rely  chiefly  on  the  fact  that  plans  of  this  sort  hare 
sprung  up  spontaneously  injnany  different  places,  and 
have  in  every  case  proved  successful ;  much  more  soc- 
cessful  than  could  have  been  anticipated  from  such  merely 
local  attempts,  backed  by  no  commanding  authority, 
and  relying  simply  on  the  existence  of  a  need  strongly 
felt. 

"Of  these  schemes  qf  examination  the  best  known  is 
that  commenced  last  year  by  the  Society  of  Arts.  In 
1862  that  Society,  at  the  suggestionlof  Mr.  Harry  Chcslov 
proposed  to  the  various  Mechanics'  Institutes  scattered 
over  the  country,  that  they  should  affiliate  themselves  to 
the  society  as  a  sort  of  centre  of  union.  This  was  very 
generally  agreed  to,  and  between  900  and  400  of  those 
bodies  entered  into  the  proposed  union,  and  while,  by 
this  means,  the  institutes  gained  a  centre,  the  society 

gkined  a  means  of  acting  very  widely  on  the  country  at 
rge.  In  1854,  at  the  suggestion  of  the  same  gentleman, 
the  Society  proposed  to  hold  examinations  for  all  mem- 
bera  of  these  Institutes,  and  to  grant  certificates  of  c^' 
potency  in  a  great  variety  of  subjects  to  aU  who  pMsea 
the  examinations.  The  first  examinaticm  was  beldiA 
London  last  June,  with  complete  success.  I  was  m}'seu 
one  of  the  examinera.  Fifty-two  candidates  pw*^ 
themselves,  and  the  majority  obtained  certificates.  This 
year  a  similar  examination  will  be  held  in  two  I»*^ 
London  and  Huddersfield.  We  do  not  yet  know  tho 
number  of  candidates,  but  we  do  know  that  it  ^ 
be  very  much  larger  than  last  year.  Nor  is  ^ 
number  that  will  come,  any  measure  of  the  numbtf  tp»| 
desire  to  come.  For  the  Society  was  repeatedly  PJ*??: 
to  hold  examinations  in  other  places,  and  only  rsftu^^  >^ 
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fear  of  breaking  down  by  attempting  more  than  its  or- 
ganisation, not  originally  adapted  for  such  a  scheme, 
would  allow. 

**  This  scheme,  you  will  observe,  though  excellent  in 
many  ways,  does  not  cover  the  ground  which  1  am 
anxious  that  Oxford  should  occupy.  The  Society  of 
Arts  examines  members  of  Mechanics'  Institutes,  and  the 
examination  is  planned  with  a  view  to  adults.  An  adult, 
if  ho  is  to  study,  would  generally  succeed  best  by  keep- 
ing to  a  single  subject ;  and  accordingly  the  Society's 
examinations  are  broken  up  into  a  great  number  of  sepa- 
rate divisions ;  a  man  may  be  examined  separately  in 
history,  or  in  English  literature,  or  in  geography,  or  in 
chemistry,  and  «o  on.  It  is  obvious  that  this  is  not  the 
best  way  in  which  to  test  the  work  of  schoolboys,  and,  in- 
deed, the  Society  of  Arts  expressly  excludes  boys  at 
school  from  examinations. 

"  Bojrs  at  school  are,  however,  precisely  those  whom 
the  University  may  most  properly  ;make  the  object  of  its 
care.  The  University  may  veiy  properly  do  what  the 
Society  of  Arts  could  not  arrogate  the  right  of  doing, 
namely,  oifer  to  guide  all  the  schools  in  their  work,  and 
to  stamp  that  work  with  authoritative  approval.  And  I 
have  no  doubt  that  the  same  reasons  which  brought  so 
many  (^didates  to  the  examinations' of  the  Society  of 
Arts  will  bring  ver}-  many  more  to  the  examinations  of 
the  University  of  Oxford.  None,  I  think,  but  University 
residents  are  unconscious  of  the  high  vrettigt  which  the 
University  enjoys  in  the  country  at  large,  or  how  very 
eagerly  any  title  would  be  sought  which  implied  con- 
nection with  Oxford  or  Canibridge.  The  first  remark 
that  has  been  made  to  roe  by  numbers  of  persons  to  whom 
I  have  described  the  plan,  has  been,  •  If  the  University 
will  do  what  you  propose,  my  boy  shall  go  in  for  the 
examination.' 

•*  The  examinations  held  by  the  Society  of  Arts  are 
the  best  known.  But  there  are  other  schemes  of  the 
same  kind  in  operation.  One  which  has  been  planned  by 
Mr.  Acland,  for  examining  boys-  destinea  for  arts, 
manufactures,  agriculture,  or  commerce,  in  the  West  of 
England,  very  nearly  represents  in  its  most  important 
features  wliat  I  wish  to  see  taken  up  bv  the  University, 
and  extended  to  the  whole  countr}-.  It  is  intended  for 
schools,  not  for  Mechanics'  Institues.  and  it  groups  the 
subjects  of  study  nearly  as  I  have  done,  following,  in 
fact,  the  precedent  of  the  Oxford  final  examinations.  The 
proposal  was  not  made  public  before  Christmas,  and  it 
offers  few  inducements,  except  a  certificate  of  success,  to 
bring  candidates  within  its  range.  But  it  has  been 
generally  welcomed;  more  than  thirty  schools  have 
already  announced  their  assent  to  it,  and  nearly  a  hun- 
dred candidates  liave  declared  their  intention  of  being 
examined, 

*•  Mr.  Acland 's  machinery  is  a  local  board  of  exa- 
miners, with  the  aid  of  two  inspectors  from  the  Com- 
mittee of  Council ;  but  he  intended  his  proposal  to  be 
followed  up,  either  by  the  government  or  oy  some  other 
authority.  He  would  gladly  see  it  replaced  by  the 
action  of  the  university.  And  the  thirty  schools  that 
have  agreed  to  send  boys  to  be  examined  by  Mr.  Acland's 
local  board,  would  certainly  be  at  least  equally  ready  to 
send  them  before  a  board  representing  the  authority 
either  of  Oxford  or  Cambridge. 

"  At  the  same  time  that  Mr.  Acland  was  applying  to 
the  Committee  of  Council  for  aid  in  working  his  project, 
another  somewhat  similar  application  was  made  by  the 
Hon.  and  Rev.  S.  Best,  on  behalf  of  a  board  of  education 
in  Hampshire. 

"  This  application  was  reibsed  on  some  technical 
grounds ;  but  the  scheme  has  not  been  dropped,  and  in 
some  shape  or  other  will  very  speedily  be  brought  into 
operation. 

"Similar  examinations  for  schools  of  a  somewhat 
lower  character  have  been  organised  imder  the  name  of 
prize  schemes  in  the  counties  of  Staffordshire,  Cheshire,  | 
8hropahire»  Warwickshire,  and  in  South  Wales.    Others  | 


are  proposed  in  Lancashire,  Yorkshire,  and  Northum- 
berland. In  all  cases  when  the  examinations  have  been 
held,  a  veiy  large  number  of  candidates  have  presented 
themselves.  At  the  Staffordshire  examinations  last 
year  there  were  644  candidates  examined. 

'*  It  is  true  that  in  all  these  schemes,  including  that 
of  the  Society  of  Arts,  prizes  have  been  offered  for  com- 
petition. But  in  the  first  place,  the  number  of  prizes 
has  not  borne  any  proportion  to  the  number  of  candi- 
dates; and  in  the  second  place,  the  majority  of  the 
prizes  have  been  generally  offered,  after  the  scheme  haa 
been  set  on  foot,  bv  persons  external  to  it ;  and  I  have 
no  doubt  that  similar  prizes  to  be  awarded  by  the  univer- 
sity examiners  would  be  offered  by  persons  desirous  to 
encourage  education  in  their  own  locality,  ^in  the  scheme 
that  I  propose  should  be  adopted. 

*'  I  thinK  it  impossible  to  see  this  general  and  spon- 
taneous movement,  differing  in  detail,  4}ut  everywhere 
similar  in  real  character,  without  perceiving  that  the 
universities  have  here  a  great  opportunity.  The  orga- 
nisation of  all  this  spontaneous  action  is  what  they,  and 
they  alone,  can  accomplish.  And  to  do  this  would  be 
to  confer  on  the  country  a  lasting  benefit,  only  limited 
by  the  good  sense  and  tact  of  those  who  mignt  be  ap- 
pointed to  administer  the  plan. 

••  But  I  have  yet  one  further,  ard  perhaps  more  for- 
cible proof,  that  I  am  not  asking  Oxford  to  take  a  pre- 
mature, and  therefore,  a  false  step.  After  my  conference 
with  you  the  other  day,  I  communicated  the  outline  of 
my  proposal  to  persons  interested  in  education  in  various 
})arts  of  the  country*.  The  result  will  be,  I  have  reason 
to  believe,  the  presentation  of  petitions  to  the  Hebdo- 
madal Council  from  several  'large  towns,  and  some 
schools  and  educational  associations,  praying  for  the 
adoption  of  a  plan  of  the  sort.  In  bringing  some  of 
these  petitions  before  the  council,  I  shall  hope  for  your 
co-operation.— Yours,  &c.,  "  F.  TEMPLE." 


The  following  letter  in  reference  to  this  subject,  is 
extracted  from  the  DaUy  liewt : — 

TO  THE  EOrrOR  OF  THE  DAILT  KEWS. 

Sib, — ^Permit  me  to  make  a  few  short  obsen'ations  on 
the  subject  matter  of  Mr.  Temple's  lettera  to  the  Master 
of  Pembroke  College,  Oxford,  published  in  yesterday's 
impression  of  the  Daily  Nnot. 

While  I  entirely  concur  with  Mr.  Temple  in  his  views 
as  to  the  value  of  authoritative  examination,  considered 
either  as  a  powerful  stimulus  to  promote,  or  as  an  accu- 
rate test  to  ascertain  the  quality  of  education,  I  am 
compelled  to  differ  from  him  as  to  the  feasibility  of  the 
means  by  which  he  proposes  to  extend  the  benefits  of  a 
system  of  this  kind  to  the  country  at  large. 

]Kr.  Temple's  proposition  is  to  this  effect,  that  the 
universities,  Oxford  especially,  should  hold  periodical 
examinations  at  Oxford  and  Cambridge;  that  they 
should  send  down  examiners  to  localities  prepared  to 
receive  them ;  that  there  should  be  preliminary  exami* 
nations;  that  the  examinations  should  be  conducted 
simultaneously  by  printed  papers ;  that  certificates  of 
different  grades  and  prizes  shomd  be  awarded.  In  short, 
his  proposal  comes  to  this,  that  the  Universities  should 
appropriate  the  scheme  of  examinations  elaborated  by  the 
Society  of  Arts  after  several  years  of  careful  considera- 
tion, and  apply  it  to  ascertaining  the  progress  made  by 
school-boys,  while  being  taught  at  commercial  and  other 
similar  schools.  Now,  in  the  first  place,  I  may  be  per- 
mitted to  doubt  whether  the  Universitv  of  Oxford  would 
be  cheerfully  accepted  by  the'  middle  classes  of  this 
country  as  the  guide  and  controller  of  the  education  of 
their  children ;  and,  in  the  next  place,  even  if  the  scheme 
were  practicable,  1  question  its  utility.  I  do  not  consider 
it  a  wise  proceeding,  or  conducive  to  the  a<'quisition  of 
sound  learning,  that  boys  should  be  always  getting 
ready  for  an  examination.    The  operation  of  acquiring 
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Bonnd  and  clearly-thought-out  knowledge  is  a  very 
different  one  from  that  of  setting  the  knowledge  so 
acquired  in  order,  and  getting  it  iii  hand  for  ready  use 
at  an  examination.  The  two  operations  are  to  some  ex- 
tent incompatible.  A  gardener  who  should  be  always 
pulling  up  his  carrots  or  his  parsnips  to  see  how  they 
were  growing,  would  have  but  a  ver}'  poor  crop  when  the 
time  came  to  gather  them  up.  I  should  be  sorry  to  see 
a  roost  valuable  ptinciple,  when  considered  either  as  a 
stimulus  or  a  test,  used  to  accomplish  ends  for  which  it 
is  wholly  unfitted.  The  Comicil  of  the  Society  of  Arts, 
in  my  opinion,  follow  a  much  wiser  course,  to  test  final 
results,  not  to  meddle  with  intermediate  processes. 
While  a  boy  continues  at  school  they  leave  his  examina^ 
tions  to  the  school  authorities;  when  he  is  leaving 
school  and  entering  on  the  practical  duties  of  life,  the 
Society  of  Arts'  Board  of  Examiners  is  prepared  to  cer- 
tify to  what  purpose  he  passed  his  time  at  school.  The 
rule  laid  down  is  to  the  following  effect ; — That  no  pupil 
of  any  Middle  Class.  School  in  wiion  with  the  Society  of 
Arte  shall  be  eligible  for  examination  until  his  school 
education  shall  have  been  completed.  Besides  the  Col- 
lege of  Preceptors,  a  chartered  body,  is  now,  and  for  some 
years  past  has  been,  successfully  engaged  in  conducting 
examinations  of  the  class  to  which  Mr.  Temple  refers. 

Again,  Mr.  Temple  objects  that  the  Society  of  Arts 
lias  covered  but  a  small  portion  of  the  ground  which 
remains  to  be  occupied.  Now,  nothing  would  have  been 
easier  for  the  Council  of^he  Society  of  Arts  than  to  have 
put  forward  a  vast  symmetrical  plan  of  examination  for 
the  whole  country,  duly  cut  up  into  educational  districts, 
and  to  have  elaborated  the  details  of  this  grand  system 
— all  on  paper.  But  what  would  liave  been  the  result  ? 
Why,  that  the  whole  machinery  would  have  fallen  to 
pieces  when  it  came  to  be  set  actually  in  motion.  The 
Council  of  the  Society  of  Arts  followed  a  very  different 
course.  Four  years  ago  they  ap^winted  a  committee  to 
inquire  into  this  whole  question  of  education.  Having 
issued  queries,  and  received  from  700  to  800  replies, 
some  of  them  important  and  valuable  documents,  this 
committee  presented  its  report  on  industrial  instruction 
(April  26,  1853).  The  importance  of  establishing  a 
general  system  of  examination  is  more  than  once  pressed 
on  the  notice  of  the  Council.  The  following  extract 
may  suffice: 

"We  have  received,"  say  the  Committee,  "  a  very 
large  amount  of  decisive  testimony  in  favour  of  some 
system  of  examination  for  provincial  schools  in  connec- 
tion with  a  central  body  which  should  be  empowered  to 
grant  certificates  of  proficiency.  On  this  subject  the 
evidence  is  unanimous  and  decisive.  Several  of  our  cor- 
respondents, whose  opinions  are  entitled  to  the  gravest 
consideration,  attach  the  utmost  importance  to  a  practical 
testing  of  results  by  means  of  examination.  Some  would 
go  so  far  as  to  say  that  without  some  conservative  pfo- 
Yision  of  tliis  kind  no  organisation,  however  perfect  it 
may  be  at  first,  can  long  be  secured  from  inefficiency  and 
decay.  Amongst  others,  we  would  direct  attention  to  the 
important  testimony  of  Baron  Liebig,  given  at  page  46 
of  this  report." 

Not  satisfied  with  this,  the  Council  of  the  Society  of 
Arts  proceeded  to  ascertain  the  sentiments  of  the  gi*eat 
manufacturers,  public  companies,  and  other  employers  of 
labour,  whether  intellectual  or  physical,  throughout  the 
country.  To  a  declaration  of  confidence  in  the  Society's 
projected  movement  they  obtained  upwards  of  600  sig- 
natures. Fortified  with  this* document,  and  with  the 
unanimous  approval  of  the  Mechanics'  Institutions 
throughout  the  country,  they  held  their  first  examination 
last  year  in  the  Adelphi.  There  were  62  candidates. 
This  year  it  is  proposed  to  hold  them  in  London  and  at 
Huddersfield.  Already  there  are  nearly  300  candidates. 
Next  year  it  is  i)roposed  to  have  some  ten  or  twelve 
centres  of  examination.  Thus  the  Council  of  the 
Society  of  Arts  have  proceeded  tentatively  and  cautiously, 
step  by  step,  led  by  the  hand  as  it  were  by  public  opinion, 


corrected  in  their  views  by  experience  as  they  proceeded, 
and  upheld  by  the  approbation  of  the  public  in  the 
course  they  have  entered  on.  Without  any  solicitation 
whatever  on  their  part,  the  prize  list  now  exoeeds  £500. 

Again,  it  is  objected  to  the  Society  of  Arta'  scheme 
that  a  considerable  latitude  of  choice  is  allowed ;  that  a 
"  man  may  be   examined   separately  in  history,  or  la 
English  literature,  or  in  geography,  or  in  chemistry,  aod 
so  on."    Now,  this  freedom  of  choice,  which  is  charged 
as  a  defect,  appears  to  me  one  of  the  great  advantages  of 
the  Society's  scheme  of  examinations.     It  leaves  men  to 
follow  the  bent  of  their  several  inclinations,  and  to  study 
those  subjects  for  which  they  have  a  natural  aptitude. 
It  refuses  to  recognise  the  practice  of  laying  down  one  or 
two  mental  grooves  in  which  every  man's  mind  should  be 
compelled  to  run. 

I  may  also  be  permitted  to  doubt  whether  the  Unni^-er- 
sity  of  Oxford,  selecting  from  its  own  members  only, 
could  appoint  a  Board  of  Examiners  which  would  in  an 
equal  degree  command  the  confidence  of  the  public  with 
that  which  has  given  ita  services  to  the  Society  of  Am. 
It  must  not  be  forgotten  that  the  Board  of  ExaiQinen  is 
the  body  directly  responsible  for  the  purity,  soundness, 
and  efficiency  of  the  examinations.  The  Society  of  Aits 
and  its  Council  act  only  ministerially  in  the  matter. 
Now  the  Board  of  the  Society  is  constituted  of  forty -five 
persons.  Ten  are  members  of  the  University  of  Oxford, 
nine  of  Cambridge,  two  of  Dublin,  six  of  Etlinburgh. 
nineteen  are  fellows  of  the  Royal  Society,  and  thirty-two 
are  either  Professors  in  the  Universities  and  great  Public 
Colleges,  or  are  practically  and  officially  connected  with 
education.  I  believe — indeed  it  cannot  be  doubted,  that 
such  a  body  of  men,  all  of  them  eminent  with  but  veiy 
few  exceptions,  constitute  a  Board  whose  deliberatioDs 
will  be  of  more  value — the  questions  which  arise  being 
viewed  from  different  aspects — ^than  those  of  any  Council 
or  Committee  selected  exclusively  from  any  one 
University. 

It  is  worthy  of  crave  consideration  whether  the  inde- 
pendent and  possibly  the  conflicting  action  of  numerous 
local  Boards  constituted  for  the  purpose  of  conducting 
examinations,  might  not  tend  to  cast  discredit  on  the 
entire  scheme.  Were  Provincial  Boards  to  "tout "for 
candidates,  with  promises,  not  expressed  but  understood, 
of  easy  examinations,  numerous  prizes,  and  a  lai^ge  issue 
of  certificates,  that  contempt  which  now  in  most  ases 
desei-vedly  attaches  to  the  "  testimonials"  of  private 
persons  would  deepen  into  reprobation  when  the  practice 
became  an  organised  sham  and  a  legalised  hypocrisy. 

I  am,  <fcc.,  JAMES  BOOTH, 

Chairman  of  the  Board  of  Examiners  of  the 
Society  of  Arts. 

The  Vicarage,  Wandaworth,  May  2. 


♦ 

THE  THAMES  EMBANKMENT. 

Sir, — Agreeing  with  Mr.  Bennoch  as  to  the  general 
desirability  of  the  improvements  he  advocates,  there 
are  yet  some  essential  particulars  which  he  forgetf, 
chiefly  the  question  of  air  space.  He  gives  us  an  ar* 
bitrary  width  of  sixty  feet  for  the  gaugA  of  streets,  bot 
omits  the  height  of  the  buildings.  In  the  present  da;^ 
the  tendency  is  constantly  to  increase  them  in  height, 
without  regard  to  the  width  of  the  streets,  and  the  rttuit 
is  that  in  the  narrow  streets  of  the  City  human  being* 
are  doomed  to  dwell  the  whole  day  through  by  the  light 
of  unhealthy  gas.  This  is  an  evil  which  ought  to  be 
Urohibited  by  the  legislature  as  much  as  foul  diains. 
Mr.  Bennoch  advocates  the  opening  and  widening  ot 
streets  for  the  purjjoses  of  traffic,  but  he  proposes  ij^ 
to  diminish  the  air  spaces— what  are  technically  called 
'*  the  lungs  of  London."  Our  parks  are  lungs  which  of 
late  we  have  sought  to  enlarge,  and  our  squares  are 
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lungs  on  a  small  scale.  But  the  river  is  the  largest  lung 
of  all,  by  reason  of  its  width,  mud  banks  and  shores  in- 
clusive, which  have  kept  the  buildings  from  encroaching 
on  it. 

Mr.  Bennoch  proposes  to  narrow  the  river  and  keep  its 
channel  always  under  water  without  bare  banks,  by  elevated 
embankments  or  quay  walls.  Along  the  edges  next  the 
river  he  proposes  to  form  a  railway,  a  roadway,  and  a 
footway.  The  Temple  gardens  are  to  be  left  as  they 
are,  in  all  the  greenery  that  the  London  atmosphere  will 
prmit.  In  front  of  Somerset  House  a  new  garden  is  to 
be  created  Tor  the  benefit  of  the  scholars  at  King's 
College ;  and  from  Scotland-yard  to  Westminster-bridge 
the  2U)utting  gardens  are  to  be  widened.  But  from 
Waterloo-bridge  to  Northumberland-wharf,  blocks  of 
lofty  houses  are  to  arise,  narrowing  the  air-space  of  the 
river  by  one-third,  and  depriving  London  of  that  much 
of  its  lai^gest  lung,  and  of  what  might  be  converted  into 
one  of  its  most  beiEiutiful  promenades  at  a  small  expense. 

If  the  Londoners  permit  this,  they  will  be  the  greatest 
dolts  that  ever  permitted  themselves  to  be  gulled  out  of 
their  choicest  possession  under  a  pretext.  Why,  of  all 
things  in  the  way  of  improvement,  what  we  most  want 
is  to  drive  broad  ways  through  the  dense  blocks  of  build- 
ings, clearing  them  bodiljr  out.  Even  that  small  patch 
near  St.  PanPs,  enclosed  in  an  unsightly  wooden  fence, 
is  the  subject  of  struggle  to  keep  it  unbuilt  on.  Every 
week  we  have  some  newspaper  article  dilating  on  the 
iniquity  .of  building  on  Hampetead-heath,  and  here,  at 
a  bowshot  from  the  Strand,  lining  the  course  of  the 
river,  we  have  the  site  of  a  boulevard  finer  than  Paris 
can  boast  of,  a  power  of  prolonging  Temple-gardens  to 
Westminster  at  a  small  expense,  and  we  listen  m  patience 
to  a  proposal  to  cover  a  great  part  of  it  with  buildings 
already  too  dense.  Rivers  between  quay  walls  are  not 
beautiful ;  witness  the  Liffey  at  Dubun ;  and  we  do  not 
want  our  Thames  to  be  likened  to  a  Dutch  or  Venetian 
canal.  We  do  not  want  a  lofty  embankment;  the 
Temple-gardens  show  us  what  we  do  want,  and  it  will 
be  utter  madness  to  convert  into  private  building  pro- 
perty a  site  which  nature  has  preserved  for  us  for  public 
uses  through  all  past  time:  If  our  time  were  to  come 
over  again,  if  the  banks  of  the  river  had  been  unbuilt  on, 
we  should  take  care  to  preserve  roads  and  gardens  along 
its  borders  through  the  whole  length ;  and  it  is  more 
worth  an  agitation  than  is  the  preservation  of  Hampstead- 
heath,  to  preserve  what  remains.  We  can  get  by  rail  to 
many  localities ;  but  no  &cility  of  rail  along  the  river 
can  compensate  for  the  loss  of  air-space  and  the  beautiful 
walk  it  IS  in  our  power  to  create.  There  is  as  much 
pretext  for  building  on  the  site  of  Tower-hiU  or  Tra- 
falgar-square as  on  the  river  banks.  The  press  some 
time  back  raised  an  outcry  at  the  talk  of  the  Temple 
benches  "  doing  as  they  liked  with  their  own,"  erecting 
a  building  on  the  site  of  the  Fountain-court.  It  would 
be  a  far  larger  grievance  for  a  company  of  individuals  to 
possess  themselves  of  the  river  banks  to  erect  buildings 
there.  We  want  our  river,  with  its  broad  expanse,  im- 
proved by  art  as  much  as  may  be ;  but  not  converted 
into  a  canal  between  lofty  piles  of  buildings.  The  cover- 
ing up  of  mud  banks  on  rivers  and  sea  shores  with  build- 
ings has  been  pregnant  with  evil  in  many  parts  of  the 
world.  Planting  them  with  trees — ^not  jungle — absorbs 
the  mephitic  gases  and  renders  them  wholesome.  I 
trust  that  until  it  shall  have  been  demonstrated  to  be  a 
desirable  thing  to  cover  all  our  squares  and  other  open 
«paces  with  buildings,  the  press  of  London  will  raise  its 
voice  unanimously  against  any  such  barbarian  invasion 
of  the  river  or  our  future  Thames-park,  on  either  bank. 

Mr.  Bennoch  objects  to  Mr.  Rammell's  plan  of  a  "  lamp-, 
post  railway."  The  disadvantages  of  laying  rails  on 
single  columns  are  obvious ;  but  duplicate  the  columns, 
and  stretch  the  beams  from  side  to  side  of  the  street,  and 
much  of  the  difficulty  will  vanish.  We  might  thus 
obtain  a  practical  roadway  in  the  first  place  without 
impeding  ventilation,  duplicating  our  streets  without 


much  interfering  with  existing  buildings.  We  might 
ver>'  conveniently  remove  our  shops  from  the  ground  to 
the  first  floor.  There  is  no  reason  why  London-bridge 
should  not  have  an  iron  scaffold  railway,  connecting  the 
Blackwall  line  with  the  South-eastern,  without  inter- 
fering with  the  lower  traffic,  and  without  interfering 
with  the  beauty  of  the  bridge. 

I  am,  &c., 

W.  BRIDGES  ADAMS. 


METROPOLITAN    IMPROVEMENTS  AND    THE 

COAL  TAX. 

Sir, — In  the  discussion  last  week  on  Mr.  Bennoch's 
paper,  Mr.  Haywood,  advocating  the  continuance  or 
extension  of  the  coal  tax,  stated  that  this  tax  affects  two 
classes ;  the  poor  and  the  rich,  without  pressing  hard  upon 
either  of  them,  and  that  double  the  present  amount  might 
be  raised  with  facility.  He  appears  to  have  forgotten  a 
third,  and  not  unimportant  class,  the  London  manufac- 
turers, including  gas  companies,  water  companies,  en- 
gineers, dec.  I  believe  our  London  consumption  of  coals  is 
small  compared  with  that  of  the  large  gas  companies,  but 
we  find  that  even  the  present  rate  of  tax,  Is.  Id.  per  ton, 
on  a  weekly  consumption  of  more  than  400  tons,  amount- 
ing to  more  than  £1,100  a  year,  to  be  a  very  serious 
charge. 

Should,  therefore,  a  London  improvement  fund  be 
raised  by  a  coal  tax,  we  submit  that  a  drawback  should 
be  allowed  on  coal  used  for  purposes  of  manufacture. 

^^e  aT^  ifec 
PRICE'S  PATENT  CANDEE*  COMPANY  (Limited), 

Per  GEORGE  F.  WILSON,  Managing  Diiiectob« 

IftMnj. 


DISINFECTANTS. 


Sib, — The  perusal  of  Dr.  Smith's  highly  interesting 
and  instructive  paper  on  *'  disinfectants,"  read  at  the 
Society's  ordinary  meeting,  on  Wednesday,  the  22nd  April, 
afforded  me  much  pleasure.  The  subject,  to  me,  is  one 
of  considerable  magnitude  and  importance,  residing,  as 
I  do,  in  a  locality  which  has  so  long  been  suffering  from 
an  awful  epidemic. 

The  learned  Doctor,  in  speaking  of  the  valuable 
disinfecting  compound,  commonly  known  as  *'  M'Dou- 
gall*s  Disinfecting  Powder,"  makes  special  allusion  to 
this  unhappy  town,  and  the  dreadful  disease  which 
broke  out  amongst  us  last  year,  immediately  after 
disturbing  our  sur-charged  graveyard.  **  The  whole 
town,"  he  says,  "  was  disinfected  with  this  com- 
pound, which,  it  is  stated,  proved  '  most  efficient  in 
staying  the  plague — the  disease  assumed  a  milder  form, 
and  eventuallpr  disappeared.' "  1  regret,  however,  to 
state,  that  this  awful  disease  has  not  '*  disappeared," 
but  is  raging  amongst  us. 

That  a  temporary  relief  may  be  obtained  by  a  copious 
use  of  M'Dougall's  disinfecting  powder,  is  an  unquestion- 
able fact ;  l)ut,  without  wishing  to  detract  from  its  value,  I 
fear  there  is  a  danger  of  applying  it  (as  in  Leek)  as  a 
substitute  for  the  observance  of  nature's  laws.^  We  naay 
use  Dr.  Smith's  compound  with  advantage  in  dealing 
with  the  effects,  but  nothing  but  the  preventive  measures 
alluded  to  by  Dr.  Play  fair,  in  the  discussion,  will  ever 
enable  us  to  remove  the  cause. 

In  the  interesting  discussion  that  followed  the  reading 
of  Dr.  Smith's  paper,  Mr.  P.  H.  Holland  (Medical  In- 
spector, Burial  Department  of  the  Home  Office),  makes 
rather  a  startling  reference  to  this  notorious  town. 
"  With  reference,"  says  he,  *'  to  the  case  of  the  epidemic 
in  the  town  of  Leek,  alluded  to  by  Dr.  Smith,  he  (Mr. 
Holland)  was,  in  the  first  instance,  somewhat  uneasv, 
lest  the  outbreak  of  the  disease  in  that  locality  should 
have  been,  in  some  degree,  occasioned  by  his  own  neglect. 
He  had  been  told  that  it  arose  in  consequence  of  the  dis- 
turbance of  the  churchyard  there,  which  he  ought 
officially  to  have  got  prevented.     But  he  was  happy  to 
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find  that  he  had  been  misinformed,  for  the  medical  men 
of  the  plaoe  aMured  him  that  the  epidemic  and  the 
state  of  the  ehurchyard  had  no  connexion  with  each 
other." 

Supposing  the  noxious  gases  sent  floating  over  the 
town  from  the  half-decomposed  corpses,  and  the  sur- 
charged ground  disturbed,  to  have  been  injurious  to 
health,  or,  to  any  extent,  the  cause  of  the  dreadful 
malady  by  which  we  are  now  sufiering,  I  am  at  a  loss 
to  conceive  how  it  can  have  been  occasioned  by  Mr. 
Holland's  neglect.  This  much  I  know,  that  as  soon  as 
the  revolting  account  of  the  horrible  proceedings  in  the 
churchyard  was  forwaixied  to  the  Home  Office,  the  work 
was  stopped.  And  if  Mr.  Holland  is  correctly  informed 
that  the  disturbing  of  the  church3^rd  and  the  epidemic 
had  no  connexion  with  each  other,  whv  was  the  church- 
yard pronounced  so  dangerous  before  it  was  disturbed  ? 
Why  is  the  town  put  to  the  expense  of  pro^dding  a 
cemetery  ?  Why  are  not  the  calculations  and  errors  of 
the  highest  chemical  and  medical  authorities  in  Europe 
exposed  ?  Why  are  our  local  professors  allowed  to  ad- 
minister the  very  remedies  such  authorities  prescribe, 
when  the  blood  is  said  to  be  poisoned  by  such  gases?  If 
from  60  to  70  men  rooting  up  a  surcharged  grave-yard 
in  a  town  be  a  harmless  thing,  that  has  **  no  connexion" 
with  disease,  why  are  the  local  guaidians  of  our  health 
blamed  for  allowing  the  same  kind  of  harmless  gases 
to  escape  from  the  cesspools  outside  the  town  ?  Whv 
trouble  ourselves  about  disinfectants?  If  Mr.  P.  H. 
Holland  be  correctly  informed,  why  does  the  State  allow 
the  General  Board  of  Health  to  propagate  its  nonsense 
to  the  contrary?  and  why  is  the  Registrar-General 
annually  allowed"  to  taunt  us  with  his  jargon  to  the  same 
effect?  I  am,  &c., 

AN  INHABITAl^T. 
Lsek,  April  37, 18S7. 

P.S. — Justice  compels  me  to  add  that  our  medical  men 
have  been  most  unceasing  in  their  efforts  to  save,  and  it 
is  hoped  that  oar  authorities  will  yet  see  fit  to  carry  out 
the  wise  measures  which  they  have  vainly  recommended. 


IpmttMngs  Af  InstMons. 


GnEENwicH. — Mr.  C.  W.  Connon  delivered  a  lecture 
to  the  members  of  the  Literary  Institution,  on  Tuesday, 
the  Slst  of  March,  on  '*  American  Sla/ery.*'  A  nume- 
roos  audience  gave  evidence  of  the  interest  felt  in  the 
subiect,  and  the  respect  entertained  for  the  lecturer. 

w  ATERFOBD. — Tuo  aunual  report  of  the  Mechanics' 
Scientific  Institute  was  presented  to  the  general  meeting 
of  the  members  held  on  the  26th  day  of  February  last. 
The  Committee  report  that  their  efforts  during  the  past 
vear  to  promote  the  interests  of  the  Institution  have 
been  attended  with  great  success.    They  have  devoted 
much  attention  to  the  Library.    Nearly  1,500  volumes 
have    been  purchased,  and  219  volumes  and  Parlia- 
mentary Reports  have  been  presented.      The  average 
circulation  has  been  287  vols,  per  week,  or  15,468  voU. 
per  year ;  exceeding  the  circulation  of  the  previous  year 
by  5,744   vols.     At  the  Reading   and  News  rooms 
the  attendance  is  prc^gressivcly  increasing.    The  follow- 
ing Courses  of  Lectures  have  been  delivered : — By  D.  C. 
Bell,  Esq.,  *<  Remarks  on  the  Art  of  Delivering  Read- 
ings from  Shakspere  and  the  Christmas  Carol  "  (four). 
By  A.  G.  Melville,  Esq.,  M.D.,  on  "  Natutal  History" 
(nine).    By  Geoi^e  Baker,  Esq.,  on  "  MooreV  Melodies," 
"  Shakspere's  Songs,"  "  Longfellow's  Poems,"  and  *'  Lays 
of  Holyrood "  (three).    M.  Gompertz  also  exhibited  a 
Panorama  of  the  late  War.    The  attendance  on  each  of 
these  series  of  lectures  exceeded  anything  ever  before 
witnessed  since  the  formation  of  the  Institution ;  and  the 
Committee  urge  upon  their  successors  in  office  the  de- 1 


sirableness  of  not  confining  their  lectures  exclnsiTely 
to  elementary  science,  but  of  engaging  competent  Pro- 
fessors on  Litenuy  subjects  during  Sie  autumn  ud 
winter  seasons.    The  Englidi  and  l^thematical  Qassm, 
under  Mr.  Flynn,  numl^r  nearly  forty  pupils,  and  the 
attendance  thereat  is^th  steady  and  respectable.    The 
Committee  regret  that  the  attendance  on  the  Freoch 
Class  has  been  greatly  diminished,  and  it  has,  for  the 
present,  been  discontinued.    The  Committee  earnestly 
urge  on  their  successors  the  necessity  of  making  an  effort 
to  revive  it,  and  suggest  that  the  proprietors  of  all  the 
large  mercantile  establishments  of  the  city  be  waited 
on  oy  a  deputation  from  the  Society,  and  solicited  to  use 
their  influence  with  their  young  men  who  have  not,  u 
yet,  availed  themselves  of  the  luivantages  offered.    The 
income    of    the    Institution    for   the    past  year  hu 
more  than  doubled  that  of  the  former  one.    The  follow- 
ing eentlemen  have  been  elected  Vice-Presidents  for  the 
ensumg  year : — The  Dean  of  Waterford ;    Rev.  John 
Crotty;  Robert  Keating,  Esq.,  M.P. ;    John  Mackft.y, 
£8q.,M.D.;  Wm.M.  Ardagh,E8q.,J.P.;  andJas.Uvet. 
Esq..  M.D.   On  the  Ist  inst.,  Mrs.  Clara  Balfour  delivemi 
a  lecture  on  **  Contrasts  and  ParalleU  in  the  Lives  of  Cele- 
brated Women  living  at  times  of  Great  Revolutions  in 
England,  America,  and  France."     Mrs.  Balfour  com- 
menced with  some  introductory  remarks,  in  which  she 
called  the  attention  of  the  audience  to  the  side  lights 
thrown  by  biography  on  the  lives  of  historic  charactm, 
and  that  these  side  lights  revealed  the  domestic  pontioo 
of  the  actor,  and  often  influenced  his  career ;  u  an 
illustration  of  this  she  painted  in  a  rapid  and  instructive 
manner  the  family  of  Oliver  Cromwell«  dwelling  parti- 
cularly on  his  mother ;  she  pointed  out  the  lofs  o(  com- 
fort and  happiness  that  attended  his  elevation  and  socces, 
and  the  unhappinesa  that  resulted  to  his  family  from  the 
constant  dread  of  his  being  aasaasinated.    Among  the 
"  Contrasts  "  she  selected  the  lives  of  two  eminent  female 
writers  of  biography,  one  belonging  [to  the  Roundbeadi, 
and  the  other  to  the  Cavaliers,  who  were  similar  in  their 
misfortunes,  though  differing  in  their  sentiments,  and 
sketched  the  lives  of  Mrs.  Hutchinson  and  Lady  Fan- 
shawe.    Another  of  the  contrasts  in  English  life  which 
she  brought  forward  was  that  of  Elizabeth  Bnnyan,  and 
Lady  Rachel  Russell,  each  of  whom  during  the  triaU  of 
their  husbands  aided  in  their  defence.  Passing  across  the 
Atlantic  she  pictured  the  mother  of  George  WadiingtoD, 
and  described  the  effects  of  his  early  education,  and  then 
tracing  the  reaction  of  American  on  European  politico 
she  passed  under  review  four  French  ladies,  Ms<lAme 
Roland,  Charlotte  Corday,Marie  Antoinette, and  Madame 
de  Stael.    The  lecture  was  well  attended. 


MEETINGS  FOR  THE  ENSUING  WEEK. 


Hon. 


iti 


London  UuL,  1.    Xr.  T.  A.  Malone,  "  On  Fbotacnpb7 
preient  oondition  and  most  imporunt  npp]kstioBi. 

QeocTAphlaa,  8*.  I.  Lleat.-Coloael  WftOf  h  and  Mr.  B.  H; 
HodffMQ,  "  Trigonoaietriaa  Surrey  of  India  •^**" 
ETeresi.**  II.  Col.  Sir  Henry  C,  RnwUnton,  "Oa  ■•; 
hamnh  and  the  Chaab  Axmba,  with  reference  to  the  w* 
opentloni  at  the  month  of  the  Enphratet."  _  ,_,. 
TUBS.  Koyal  Inat.,  3.  Dr.  J.  P.  Lacalta,  LL.D.,J»Ob  1^ 
Llteratnre— The  Onqmeeemto—JjonnMO  de  Medwi-roo- 
tiano— Arioeto."  „ ,. 

CiTll  Engineers,  «.  Mr.  G.  B.  Bmce,  CX.,  "P^Sf 
tlon  of  the  method  of  Building  Bridget  upon  Brick  C7'»' 
den  in  India." 

Med.  and  Chirurg.,  S|. 

Zoological,  9. 
Wed.  Literary  Fund,  3.  ^    «__«ri, 

London  Inat.,  3.  Prof.  Robert  Bentlcy,  "  On  8jrt«n»J 
Botany,  with  especial  rederenoe  to  the  aatonl  lyvtsv  « 
arrangement.  .   ^^ai 

Society  of  Art*.  8.  Mr.  J.  B.  Smith,  M.P.  "0»  the  onM 
of  obtaining  increased  supplies  of  Cotton. 

Graphic,  S. 

Microscopical,  8. 

Archaeological  Association,  M.  _,  ^    .  _  u 

Ethnological,  S|.  Mr.  T.  Wright, ««  On  the  EthaotoC  • 
the  English  Language.** 
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Thvbs.  B4^  Intt.,  3.    Prof.  J.  l^ndall,  <*  On  Sound,  and 
•Modftted  phenomena.** 

PhUoMphieal  Club,  5|. 

Bojal  Sodetj  Club,  6. 

London  Init ,  7.  Mr.  T.  W.  Burr,  <*  On  tlie  Hlatorj  and  In- 
strumentf  of  the  RotbI  Obsenratoi^r  at  Greenwich ;  and  of 
other  celebrated  ObMrratorlee  and  Initrnmentf,  With  the 
principal  dlKorerlei  made  bj  their  meau.** 

Antlqnariea,  8. 

Rojal,8i. 
Fu.    Bojal  luL,  ^,    Prof.  Hnzlej,  "On  the  present  state  of 

onr  knowledge  of  the  Stmcture  and  Functions  of  Nerre.** 
Sat.    Bornd  InsL,  3.    Prof.  E.  Frankland,  "  On  the  Eolation  of 
Chemistrj  to  Graphic  and  Plastio  Art.** 

Royal  Botanic,  3|. 

Medical,  8. 


PATENT  liA^W  AMENDMENT  ACT. 

inuoATioirs  fob  patents  akd  pbotbotion  allowsd. 

[From  OoMttUy  April 2lthjlSb7.] 

Dated  Mth  IfarcA,  1867. 
W2.  James   Morris,  Albert-square,   Clapham  road— Certain  Im- 

prorements  in  connectinf  the  ndls  of  railways. 
8M.  FVan^ois  Rnalem,  29,  Rue  de  Paris,  BeHerille— ImproTements 
in  ndlway  brakes.    (A  communication.) 
Dated  Vlik  March,  18ft7. 
WS.  Alexander  Delon,  38,  Bne  de  TEohiquier,  Paris— An  improTed 
mould  for  the  manuAoture  of  buttons. 

867.  Edooard  Hochstetter,  Paris— The   employment  tar  motire 

purposes  of  snlphnret  of  carbon,  an  agent  not  hitherto  so 
used.    (A  communication.) 

868.  Edmmid   Alexander   Spnrr,  Newton  road,   Bajiwater— Im* 

prorements  In  flre-plaoes,  chinuiies,  and  stove  grates. 
892.  John  Ward,  Glasgow— ImproToments  in  the  manufhcinre  or 

production  of  manures  or  fertilizing  agents. 
Dated  2»tk  Marckt  1867. 
864.  DsTid  Thomson,  nmlico— Improrements  in  rotary  pumps. 
866.  Ferflinand  Jossa,  St.  Helen's  Colliery,  near  Bishops  Auekland, 

Durham — Improvements  in  furnaces  and  ovens  for  the  pre- 

venticm  of  smoke  and  for  economy  of  fuel. 
868.  Robert  Russell,  Manchester— Improvements  in  ndlway  turn- 
tables. 
696.  Lonia  Etlenne  Deplanqne,  38,  Rne  de  TEchiquier,  Paris— An 

improved  composition  for  sharpening  and  setting  fine-edged 

cutting  instruments. 
872.  Joseph  Thursiield,  Congleion,  Cheshire— An  finproved  water- 
ram  for  ralring  water. 

Dated  90tk  March,  1857. 
876.  Joseph  Scott,  Glasgow— Improvements  In  bottles  and  their 

stopporing  or  closing  det^ls. 
878.  James  Janaon  Cudwortb,  Ashford,  Kent— Improvements  in 

locomotive  boiler  furnaces. 
886.  Richard  Handley  Thomas,   Kidsgrove,    Stafford- Improved 

machinery  for  converting  plastio  substances  into  spherical 

forms  or  balls. 

Dated  1th  JprUf  1951, 
966.  William  Neville,  Jersey— Improvements  in  amalgamating  cer- 

tidn  substances  for  the  production  of  fQel. 
971.  John  Rothwell,  Enfield,  Middlesex,  and  Samuel  Dixon  Cooper, 

Westminster— Improvements  in  breech-loading  fire-arms. 
673.  John  Talbot  Pitman,  67,  Graoechurch-streetr-lmprovements 

in  apparatus  called  fire  escapes.    (A  conunonication.) 
975.  Heniy  Oearden,  Rochdale — Certain  improvements  in  power 

loraas  for  weaving. 
977.  Edward  Finch,  Bridge  Works,  Chepstow— An  improvement  in 

railway  breaks. 
979.  William   Sullivan   Gale,  New  York— Improved  means   for 

rendering  thejoint  of  engines  or  other  machinery  steamer 
.  fluid  tight. 
981.  Frederick  Pierpy  and  Samuel  Flagg,  8,  Belgrave-street,  Arcyle- 

square— A  pokable  expanding  life  and  military  boat,  which 

is  also  adapted  for  other  purposes. 

Dated  9th  j1pra,ifl61. 
966.  Beqjamin  Hlngley  and  Samuel  Uingley,  Cradley,  ^Worcester— 

Improvements  in  anchors. 

987.  James  Bird  Sparke  and  Alfred  Sparke,  Thome-lane  Fonndry, 

Norwich — Improvements  in  sawing  maohinoy. 

988.  Edmund  Edwards  and  Edward   Beacher,   Thomeliifo  and 

Chapeltown  iron  Works,  near  Sheflleld— Improvements  in 
machinery  or  apparatus  toe  washing  or  cleansing  mineral  and 
other  substances. 

861.  Alfred  Vincent  Newton,  88,  Chancery-lane— Improred  machi- 
neiy  for  cultivating  land.    (A  communication.) 

995.  Donald  Bethuno,  Cambridge-terrace,  Hyde-park— Improve- 
ments in  apparatus  for  preventing  or  consuming  smoke  in 
chlmnies  and  ftimaoes. 

Dated  9th  AnrO,  1857. 

687.  John  Harland,  3i,  Shield-street,  Newcastle-upon-Tyne— 
Purling  plastic  clay  used  for  the  miking  of  all  kinds  of 
earthenware,  and  for  the  cheaper  and  more  expeditious 
manulhctnre  of  bricks,  tiles,  draining  pipes,  and  other 
artioles  of  day  of  a  similar  nature  or  description. 

M9.  John  Atherton  Molineaux,  Brighton— Improvements  in  econo- 
mising heat  in  locomotive  and  other  high-pressure  steam- 
englnca. 


001. 
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005. 
007. 
009. 
Oil. 

013. 
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017. 

019. 
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023. 

025. 
027. 
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031. 
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037. 

039. 

Oil. 
043. 

045. 
047. 

049. 


061. 
063. 

055. 
067. 

069. 
061. 

063. 

065. 
067. 


Awustns  lyederiek  Kynaston,  6,  Osbome-plaoe,  Plymouth- 
Securing  and  disconnecting  ships'  boats  and  towing  cables. 

Edwin  Powley  Alexander,  47,  Lincoln's-inn- fields— Improve- 
ments in  the  manuflicture  of  folmlnating  powder.  (A  com- 
munlcaUon.) 

Joseph  Pumell,  John-street  West,  Bamsbnry— Improvemente 
in  apparatus  for  taking  photographic  pictures. 

William  Clark,  53,  Chancery-lane— An  improved  instrument 
for  Indicating  the  pressure  of  steam.    (A  conomnnicatlon.) 

William  Armltage  and  Henry  Lea,  Farnler,  near  Leeds— Cer- 
tain improvements  in  the'manufocture  of  iron. 

John  Beech,  Shrewsbury,  and  John  Williams,  Wellington— An 
improved  mode  of  securing  the  rails  of  railways  in  thtir 
chairs. 

John  Coope  Haddan,  Cannon-row,  Westminster— An  improve- 
ment or  improvements  in  the  smelting  and  refining  of  iron. 
(A  communioaUon.) 

Dated  llth  JnrO,  1857. 

Charles  J.  Bunker,  New  York— lAn  improved  lifo  preserver, 
or  liliB  preserving  shirt  or  sack. 

James  Marrow,  Sbeemess— Improvements  in  machinery  or 
apparatus  for  manufocturing  bolU,  rivets,  nuts,  and  other 
similar  fori^nga. 

John  Matthews,  Hurcott-mill,  near  Kidderminster— A  new  or 
Improred  vat,  to  be  used  in  the  manufacture  of  paper. 

Sebastien  Dldier  Lheritier,  Paris— Certain  improvements  in 
signals. 

Joseph  England,  Beverley,  Yorkshire  —  Improrements  in 
machinery  for  washing  and  wringing  woven  fobries  and 
similar  articles. 

Francois  Deslr  L^ard,  Paris— An  fanproved  safoty  appamtus  to 
be  applied  to  the  triggers  of  fire-arms. 

Thomas  Wilton  and  John  Huggett,  Eastbourne— An  apparatus 
for  regulating  the  flow  or  supply  of  gas. 

Charles  Sidney  Johns,  Bamard's-inn,  Holboni— ImproTements 
in  preparing  pulp  for  the  manuiheture  of  paper. 

Josiah  GImson,  Leicester— Improved  apparatus  for  preventing 
the  explosion  of  steam  boilers. 

Dated  I3th  April,  1867. 

Jean  Baptiste  Pascal,  Lyons,  rranoe— Improvements  In  eleetrie 
lamps. 

Joseph  Maurice,  316,  Regent-street— Certain  improvemenU  in 
the  flwteniogs,  fixings,  and  attachmeoU  used  for  supporting 
Or  securing  artificial  teeth  iu  the  mouth. 

Joseph  and  Edmund  RatclUr,  69  and  60,  St.  Panl's-square, 
Birmingham— An  improved  mode  or  modes  of  adJostlBg 
chaadeUers. 

William  Edward  Newton,  66,  Chaaccfy-lane— Improvementa 
in  the  construction  of  boats,  buoys,  floats,  or  other  bnoyaat 
Tosscils.    ( A  communication. ) 

Daolel  Reading,  Claverdon,  Warwick— An  appaatus  for  Toa- 
tiladng  and  increasiog  the  draft  in  fire-places  and  flues. 

Pierre  Victor  Beaumesnil  and  Charles  Erhard,  67,  Rue 
Lafkyette— A  new  and  improved  system  of  wheels  for  rail- 
way *«d  other  carriages. 

Charies  Barlow,  89,  Chancery-lane— Consuming  the  smoko 
and  gases  of  furnaces,  and  at  the  same  time  furnishing  a  hot- 
idr  blast,  being  a  smoke  and  gas  consuming  hot-aur  blast 
furnace.    (A  communication.)  

John   Ramsbottom,  Longslght,  near  Manchester — Improve- 
ments In  wronght-iron  railway  chairs,  and  in  machinery  for 
manufiusturiog  the  same  and  other  articles. 
Dated  141*  April,  1867. 

Peter  Wicks,  10,  Devonshire-street,  Bloomsbnry,  and  Thomas 
Goulston  GhisUn,  7,  Alfired-place,  Blackftiars-road.- Super- 
seding  the  use  of  bristles,  cocoa  fibres,  flax,  hemp,  whale- 
bone, Ac.,  to  be  styled  and  called  an  invention  for  adapting 
and  applying  the  fibrous  plants  of  South  Africa  for  the  pur- 
poses  of  manulhcture. 

John  Rttberv,  Birmingham— Improrements  In  themaanfoeturO 
of  umbrella  and  parasol  ribs. 

Richard  Archibald  Brooman,  166,  Fleet-street^Improvements 
in  machinery  for  mixing,  soUdiQrtng,  pressing,  and  mould- 
ing.   ( A  communication.) 

Robert  Knowles,  Manchester— Certain  improvements  in  ma- 
chinery or  apparatus  for  winding  vam. 

John  Heniy  Johnson,  47,  Lincoln's-inn-fields,  and  166,  Bucha- 
nan-street, Glasgow— Improvements  in  madiinery  or  appar 
ratus  for  raiting  and  forcing  of  fluids.    (A  communication). 

Alfred  Vincent  Newton,  66,  Chanceiy-Jane— Improvements  in 
carding  engines. 

Henry  Willis,  Manchester-street,  Gray*i-lnn-road— Improved 
machinery  for  supplying  air  to  organs  and  free  reed  instru- 
ments. 

Doled  llth  April,\9b1» 

John  Coutts,  Wellington  lodge,  Northumberland— An  im- 
proved method  of  uniting  t(^tber  the  parts  of  all  kinds  of 
floating  bodies  composed  of  metallic  substances,  as  well  as 
vessels  for  containing  fluids,  gases,  ftc 

Alflred  Vincent  Newton,  66,  Chancery-lane— Improved  appa- 
ratus for  taking  the  measurements  for  coats  and  other  gar- 
ments.   (A  communication.) 

Bonnet  Frederick  Brunei,  Hampstead-road— Improvements  in 
raising  sunken  vessels  and  ower  submerged  structures  and 
articles,  and  in  machinery  and  apparatus  employed  thnein. 

Thomas  Richardson,  Newcastle- on-Tyne,  and  Manning  Pran- 
tice,  Stowmarket— ImproTements  in  the  manuflustvre  of 
manure. 
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lOYl.  Jean  Baptiste  LeuUlet,  Paru«-ImproTeBie]iU  in  binding  ae- 
ooont  and  other  bookB. 

Dated  l^th  April,  1857. 

1073.  George  Raggett,  21,  Duke-street,  St.  Jamei'f— ImproTements 
in  railway  breaks  and  carriages.    (A  communication.) 

1076.  Samuel  Thomas  Crook,  Halifkz — Improrements  in  the  mode 
or  method  of  manufacturing  iron  retorts,  safes,  cisterns, 
orens,  boilers,  chests,  and  other  similar  artidea  of  iron 
manuAicture. 

1077. 'Robert  Hindle,  Sabden,  Lancashire— ImproTcmenta  in  that 
apparatus  used  in  calico  and  other  printing  known  as  the 
siere. 

1079.  Isaac  Sherwood  and  Joseph  Blount  Wsjne,  Birmingham— Im- 
provements in  certain  apparatus  to  be  attached  to  vehicles 
for  the  purpose  of  acting  as  a  check  upon  the  drivers  or  con 
ductcrs  of  such  vehicles,  bj  iodicating  the  number  of  pas- 
S(  ngers  catried  and  the  distance  each  has  travelled. 

1081.  Johnson  Hands,  Epsom — Improvements  in  kilns,  and  in  ftimace 
and  flues  for  withdrawing  air  and  vapours  from  drjing  and 
other  chambers. 

1063.  Samuel  Mewington,  Ridgewsy,  Ticehnnt,  Sussex— Improre- 
mrnts  in  structures  for  growing  grapes  and  other  fruit. 

1086.  William  Smith,  10,  Salisbuij-atreet,  Adelphi— A  smoke  con- 

suming Axrnace.    ( A  communication.) 

1087.  George  l^cbaub,  Birmingham  »^  new  or  improved  manufkctore 

o/tjpes  for  printing. 

[From  GagetUt  Mojfl,] 
Dated  eM  AfarcA,  1867. 

€66.  John  King,  St.  Swittain's-lane— Improvements  In  the  mannflic- 
ture  of  boots  and  shoes.    (A  communication.) 

Dated  9tk  Uarck,  1857. 
680.  James  Andrew  Cumine,  Belfkst,  and  Colin  Hunter,  Island- 
reagh,  Antrim — Improvements  in  electro-magnetic  engines 
and  batteries. 

Dated  Zlgt  March,  1857. 
882.  Jean  Eogtoe  D'Arcet,  I*aris— Improvements  in  distilling  and 

rectifying  tar,  resin,  oils,  turpentine,  bitumen,  and  other 

matters,  and  in  the  apparatus  for  the  same. 
884.  Ilcnij  Francis,  466,  West  Stnnd— Improvements  in  machlneiy 

for  ploughing  and  working  land. 
886.  George  Hamilton,  BUtckland  Mill,  Paislev^Improvementa  in 

the  treatment  or  finishing  of  woven  bbrics. 
888.  Frank  Clarke  Hills,  Deptford- Improvements  in  manuihcturing 

gas,  and  in  apparatus  connected  therewith. 
S90«  Josiah   Wright,    Hemel   Hempstead,   Herts— An   improved 

method  of  bleaching  straw  pUit  and  straw.    (A  commnni- 

oation.) 
892.  William  Glover,  Manchester— Improvements  in  looms   for 

weaving. 

Dated  \it  Aprtlj  1857. 

894.  Robert  Alfred  Wrieht,  Batignolles,  near  Paris,  and  Lonis  Jules 
Fouch^,  Paris — A  new  apparatus  destined  to  produce  chemi- 
cal decompodtions  bj  means  of  superheated  steam  and 
water. 

89l«  William  Samuel  Burton,  Oxfbrd-street — A  new  or  improved 
manuikctore  of  rollers  or  cyUndert  fbr  printing  fkbrics. 

900*  John  Leslie,  Glasgow — Improvements  in  the  treatment  of 
wash  waters  containing  soap,  oils,  saponified  or  saponifiable 
matters,  for  the  obtainment  of  products  therefrom.— (A 
communication.) 

902.  William  Smith,  Glasgow,  Lanark— Improvementa  in  the  ma- 
nuflicture  or  production  of  ornamental  Ihbrics.  . 

904.  Robert  Wardell,  Stanwick,  Yorkshiro— Certain  improvements 
in  reaping-machines. 

S06.  Henry  Smith,  Stamford,LinooIndiir»— Improvements  in  chaflT- 

*  cutting  machines. 

908.  John  CroMley,  St.  Helen's,  Lancashire- Improvements  in  ma- 
chiucrj  for  smoothing  glass. 

910.  Robert  Martin,  14,  Osmbridge-road,  King's -cross,  and  Joseph 
W^alter  Sutton,  32,  Lamb's  Conduit-atreet— Improvements 
in  the  means  of  giving  alann  in  dwelling-houses  and  other 
buildings  in  cases  of  robberr,  fire,  or  other  emergencies. 

Dated  \*lth  April,  1857. 

1089.  Samuel  Messenger,  Broad- street,  Birmingham,  and  Theodore 
Fletcher,  Birmingham  —  Certain  improvements  in  gas- 
burners. 

1091.  Gabriel  Arthur,  Linarea,  Spain— Improvements  in  the  manu- 
fkicturc  or  production  of  bricks,  tUes,  and  other  articles  of 
earthenwsre. 


Dated  IBik  April,  18S7. 

1093.  Hippoljte  Duhamel,  Jan.,  Clichy-la^Oareane,  near 
provements  in  the  fabrication  of  glass. 

1096.  John  W^lie,  Edinburgh— Improvements  in  pianofortes. 

1097.  George  Davies,  1  Searle-street,  Linooln's-Inn — ImprovemeBli 

in  the  method  of  laying  ondergroond  telegraphic  wires.—A 

communication. 
1099.  Henry  Daniel   Deame,   18,   Pigott  street.   East    India-roed, 

Limehouse — Improvements  in  the  floats  or  paddle-boanis  of 

paddle-wheels. 
1101.  Henry  Heald,  Sabden,  Whalley,  Lancashire — An  improrel 

method  of  packing  pickers  employed  in  locma. 

Dated  20th  April,  1867. 

1106.  Thomas  Sanderson,  Lothian-road,  Edinbwgh — ImprovemeDti 

in  wheeled  caniages. 

1107.  John  Cowdery  Martin,  Fern-cottage,  CharIewood-road,PQtBC7 

— An  improvement  in  the  manulkcture  of  paper. 
1109.  William  Thomson,  Dalkeith-gsrdens,  MidloUiian— Improve 

nients  in  stoves  or  heating  apparatus, 
nil.  John  Stephen  Jarvis,  Wood-street— An  improTement  in  tltt 

manufacture  of  stocks  or  tics  for  the  nedt. 
1113.  William  Clay,  Liverpool — Improvements  in  the  manuiictoxe 

of  iron  and  steel. 

1116.  Thomas  W^rigbt   Gardener   Treeby,  1,   Westbootne-tenaoe. 

villas.    Upper  Wcstbonme-terrace — Improrements  on  sy- 
phons and  parts  connected  therewith. 

Dated  2l$t  April,  1667. 

1117.  Benoit  Amcd§e  Fournier,  6i,  High  Holbom— Prerentlng  on 

railways  those  accidents  that  occur  through  one  loeomodve 

running  into  another. 
1 119.  Amory  Fairbanks  >herman,  Roxbury,  Norfblk.  Maasachusetta— 

Improvements  in  machinery  for  the  maaulhetnre  of  ropes, 

strands  for  ropes,  and  for  other  purposea. 
1121.  Alfred  Vincent  Newton,  66,  Chancery  lane — ^Improvements  ia 

roles  and  other  measuring  instruments.  (A  commnaicatMA.) 
1123.  John  Chanter  and  David  Annan,  Bow,  Middlesex — Impove- 

ments  in  furnaees  when  nsoveable  fliv  ban  are  iiaed. 
1125.  Daniel  Colhulon,  6i,  Rue  de  la  Vlctolre,  Paris— ImprovoAziu 

in  means  and  machinery  for  boring  and  cutting  stone,  earth, 

and  other  like  substances,  and  ror  rentilatiag  the  plaeei 

where  such  noachinery  is  employed. 
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2688. 
411. 
629. 
569. 
671. 
591. 
647. 
663. 
665. 

2692. 

'.633. 
2«10. 

2611. 
261b. 

2624. 

2626. 
2630. 
2631. 


2637. 


Majf  1st,  1857. 

Joseph  Jessop. 

David  Barker. 

William  Edward  Newton. 

Auguiitc  Godet. 

Walter  Madarlane. 

James  Edward  McConnell. 

Thomas  Burstall. 

Rowland  Mason  Ordish. 

Josiah  Parkes. 
May  5th. 

Andr^  Jacques  Isaac  do 
Montonay  du  Minhy. 

WUliamW«i!d. 

George  Henry  Stephens  and 
Itolxirt  Fttch. 

Joseph  la  Cabra. 

Frederic  Chapman  and 
Charles  Bowycr. 

Amos  Holt  and  «  abez  Bent- 
ley. 

James  Dickinson. 

WUliam  Gossage. 

Charles  Vaugban,  WUliam 
James  Vaugiian,«nd  Rich- 
ard Vaughan. 

Rd.  Archibald  Brooman. 


2644. 

2658. 
2rt84. 

2686. 
2696. 

2709. 
2738. 

2808. 

2804. 
2<598. 
2914. 
2994. 

278. 
280. 
474. 
4S7. 
548. 
582. 
69U. 
604. 
624. 
696. 


Peter  Gaskell. 

John  Patterson. 

Thomas  Beatt  Sharp  and 

Joseph  Anthony  Collet. 
Richard  Emery. 
Archibald  Raid  and  Charies 

O'NeU. 
John  Drew. 
Altnd  Watson  and  Atted 

Uamlyn  WiUlams. 

Peter  Armand  le  Comte 

de  Fontainemorean. 
William  Hadfield  Bowers. 
John  Longbottom. 
John  Browning. 
Vincent     Louis     Cazimir 

Renon. 
Isaac  Holdea. 
Isaac  Ilolden. 
Robert  Best. 
James  Crook. 
William  Wood. 
Alfred  Vincent  Kewton. 
George  Wilson. 
Edwin  Francis  Jonea. 
WUliam  Edwsrd  Newton. 
Nathan  Appleton  Djar. 


Fatexts  on  wnicB  thk  Sxajip  Dltt  op  X50  ba^  b»x  Paid. 


April  21th. 
982.  Alfred  Trueman. 
April  2i<th. 

974.  Walter  Macfkrlana. 

975.  James  Fentou. 

1066.  William  Edward  Newton. 
Ilv4.  James  Horsfidl. 


April  30tk, 
971.  Edward  Brifgs  and  WUliaa 
Stouter. 

Maoist, 
1006.  Edwin  Uaseler. 

A/ay 
996.  Moses  Poole. 


cc 
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S972 

a»73 
3874 
3976 


Dat«of 
Registration. 


AprU  22. 

»      21. 

»      29. 

May    6. 


I  ^  hSSJ?  ?.!!!l™..!!f..r.*^.!."}  '^**«^  s"^*** 

An  Alarm  Apparatna^ Geoige  Bainsibrd 

Needle  Wrapper.. »....m. Joseph  Morris  and  Sons, 

Portable  Poultry  Pen .^ IJoteph  Cooke  ..., 


3tlauchline,  Ayrshire. 

Berkley-street,  Birmini^ian. 
A«twood  bank,  near  Reddilch. 
Colchester, 
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lottrnal  of  i\t  Sotietn  d  %xis. 


FRIDAY,  MAY  15,  ia57. 


NOTICE  T^O  MEMBERS  AND 
INSTITUTIONS. 

The  prizes  awarded  by  the  Society's  Ex- 
aminers to  the  successful  Candidates  at  the  June 
Ezazmnation  in  London  will  bo  distributed  on 
the  morning  of  Tuesday,  the  23rd  of  Jane,  at 
the  Society's  House  in  the  Adelphi. 

The  Society's  Annual  Dinner  will  take  place 
at  the  Crystal  Palace  in  the  afternoon  of  the 
same  day.     Lord  Stanley,  M.P.,  will  preside. 

The  Sixth  Annual  Conference  of  the  Repre- 
sentatives from  Institutions  in  Union  with  the 
Society,  is  appointed  to  be  held  at  the  Society's 
House  on  Wednesday  the  2ith  of  June. 

The  Annual  General  Meeting  for  receiving 
the  report  of  the  Council  and  the  Treasurer's 
statement  of  receipts,  payments,  and  expenditure 
during  the  past  year,  and  also  for  the  Election  of 
Officers,  will,  in  accordance  with  the  Bye- Laws, 
take  place  at  4  o'clock  on  the  same  day. 


SOCIETY  OP  ARTS  DISTRIBUTION  OF 
PRIZES  AT  HUDDERSPIELD. 

A  Deputation,  consisting  of  Mr.  Edward 
Akroyd,  M.P.  for  Huddersfield ;  Mr.  Edward 
Baines,  of  Leeds ;  the  Rev.  Dr.  Booth,  P.R.S., 
Treasurer  of  the  Society  of  Arts ;  Mr.  Crossley, 
M.P.  for  Halifax ;  Lord  Goderich,  M.P.  for  the 
West  Riding  of  Yorkshire  ;  Mr.  Henry  Pease, 
M.P.  for  South  Durham,  and  Mr.  Wick- 
liam,  M.P.  for  Bradford,  waited  upon  Lord 
Granville,  at  the  Privy  Council  Office,  to  request 
bis  Lordship  to  preside  at  the  Distribution  of 
the  Society  of  Arts'  Prizes  and  Certificates  which 
-will  be  awarded  after  the  ensuing  Examinations 
in  Whitsun  week,  and  to  take  the  Chair  at  the 
Soiree  of  the  Yorkshire  Mechanics'  Union,  when 
Ms  Lordship  was  pleased  to  accept  the  invitation. 


INDIA  AND  THE  COLONIES. 

The  following  letter,  addressed  to  the  Council, 
baa  been  referred  to  a  Committee  to  consider 
and  report  thereon : — 

Gehtlemsv, — I  wish  to  call  the  ailention  of  the 
Coaocll  to  a  measure  which  will,  in  my  opinion,  greatly 
tend  to  promote  the  influence  of  the  Society  and  to  ex- 
tend its  revenue. 

The  Soeteiy  of  Arts  has  always  taken  a  deep  interest 
in  oar  Colonial  possessions,  and  is  the  only  public  body 
at  this  time  to  which  the  Goloniad  interests  can  refer ; 
bnt,  nevertheless,  they  require,  as  we  all  know,  still  fnr- 
iher  attention  and  development,  apd  a  still  closer  alliance. 
I  propose  that  a  special  section  be  formed  for  India, 
another  for  Australia,  one  for  English  America,  and  so 
on ;  that  the  Indian  section  shall  hold  an  evening  meet- 


ing each  fortnight,  and  that  a  paper  shall  be  read  on  some 
Indian  question  ;  and  for  the  Australian  section  a  monthly 
meeting. 

The  Indian  or  Australian  section,  for  instance,  would 
have  not  only  a  special  opportunity  for  discusning  topics 
affecting  the  arts,  manufactures,  and  commerce  of  the 
section,  but  of  appealing  to  an  organization  of  those  by 
their  pursuits  int«*rested  in  the  reali.sation  of  these  objects, 
and,  by  their  position,  enabled  to  bring  an  cftective  in- 
fluence to  bear  for  their  promotion.  It  is  in  co-operation 
with  these  sections  that  the  value  of  the  Society's  Par- 
liamentary Committee  will  be  most  sensibly  felt,  and 
from  which,  again,  it  will  receive  accessions  of  strength. 

If  we  consider  the  subject,  uow,  I  may  say,  before  the 
Society — the  extension  of  the  cotton  cultivation  in  India, 
we  shall  see  how  much  nioi-e  eflectively  it  will  bo  pro- 
moted by  such  permanent  organisation  of  the  Society, 
than  by  a  single  and  casual  appeal  made  to  one  of  our 
general  meetings,  for  it  is  to  the  Indian  section  the  re- 
presentatives of  Indian  companies,  associations,  and 
interests  will  resort,  as  the  only  centre  available  to  them 
in  the  metropolis  for  promoting  the  arts,  manufactures, 
and  commerce  of  Indta.  The  cotton  question  is,  how- 
ever, but  one  amongst  many  of  great  impoi-tanoe,  whic^ 
have  been  already  partially  discussed  by  the  Society,  or 
which  have  not  yet  been  considered.  Such  arc  railway 
extension,  irrigation,  canals,  European  colonisation,  tea 
cultivation,  fibre  products,  the  coal  fields,  the  iron  manu- 
facture, and  the  copper  mines. 

By  this  or  a  corresponding  organisation,  permaaent 
benefit  would  be  conferred  on  India,  Australia,  Canada^ 
the  West  Indies,  and  on  the  colonies  generall}',  while  the 
Society  of  Arts,  by  exerting  a  practical  and  powerful  in- 
fluence in  their  behalf,  would  acquire  a  new  title  to 
public  respect. 

At  the  present  moment  there  is  no  one  connected  with 
the  colonies  who  does  not  sensibly  feel,  as  a  great  want, 
the  non-existence  of  a  colonial  centre  and  re-union,  and 
when  he  considers  the  benefit  conferred  by  the  occasional 
opportunities  afforded  by  the  general  meetings  of  the 
Society  for  advocating  colonial  interests,  he  cannot  bat 
earnestly  desire  that  these  operations  of  the  Society 
should  beeomo  of  a  more  permanent  and  extensive 
character.  I  am,  &c., 

HYDE  CLARKE. 


TWENTY-FIRST  ORDINARY  MEETING. 
Wkdnebdat,  Mat  13,  1857. 

The  Twenty -6  rst  Ordinnry  Meeting  of  the  One 
Uunilrcd  and  Third  Session  was  held  on  Wed- 
nesday, the  13th  inst,  Thomas  Bazley,  £aq.»  in 
the  chair. 

The  following  Candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 


Hide,  Charles 
Phillips,  Edmund 
Royston,  John  Power 


Waldegrave,    Hon.   Gran»- 

ville 
AValford,  Cornelius,  jun. 

As  A   COBBESFOXOINO  MoiBER. 

Barnard,  Hon.  Henry. 

The  following  Institutions  have  been  taken 
into  Union  since  the  last  annoancement : — 

4S8.  Carshalton,  Mutual  Improvement  Society. 
439.  King's  Lynn,  Athenmum. 

The  Chairmak  said,  the  subject  to  be  brought  before 
the  meeting  that  evening  was  one  of  the  most  important 
that  could  occupy  the  deliberations  of  the  citizens  of 
London,  involving,  as  it  did,  the  supply  of  a  material 
whereon  so  much  of  the  capital  and  labour  of  the  country 
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was  employed.  In  tho  north  of  KngUnd  there  were 
9omo  millions  of  |)eople  dependent  upon  the  trade  and 
maimfactarc  of  cotton,  and  to  them  the  object  they  had 
in  Tiew  that  evening  was  one  of  vital  importance.*  But 
to  the  whole  community  the  cotton  industry  of  the 
country  was  r.ow  a  question  of  great  magnitude;  for,'Sf 
they  reflected  upon  the  position  which  it  held  in  rftftr- 
ence  to  our  foreign  trade,  they  would  find  that  one-third 
of  the  exports  of  the  United  Kingdom  were  supplied  by 
the  cotton  indu8tr)%  and  that,  as  the  exporbs  of  the 
country  purchased  the  imports,  about  (Hne-thini  of  the 
imports  of  the  country  was  also  dependent  iip^'  the 
nme  industry.'  At  the  present  moment  the  position  of 
the  cotton  ttii4e  wasin  peril  from  the  lack  of  aYi  abundant 
supply  of  the  raw  material,  and  unless  thc^  raw  material 
were  supplied  in  much  larger  qunntitici^  than  they  now 
possessed,  he  believed  tlicre  would  be  great  distrev, 
especially  in  the  north  of  England.  Price  at  all 
times  regulated  the  degree  of  consumption  that  any 
commodity  attained,  and  at  the  present  time  they -had 
prices  so  high  that  the  consumption  of  cotton  marrefhc- 
tures  was  greatly  diminisheil,  and  nnle$^  they  had  in-> 
creased  supplies  of  the  i-aw  material  at  more  nkoderato 
]^Ces,  the  trade  would  grmlually  droop.  It  was  remark- 
able thdt  in'  th^  British  dominions  they  possessed  a 
eteate^  extent  of  ground  ca|ytble  of 'producmg'xrotton 
wan  was  possesseti  by  any  other  counttv  on  the  lac^  of 
the  earth.  At  the  preset  tinie,  as  they  were  aware,  ^hey 
received  their  largest  supply  of  this  material  from  thb 
United  States,  and  the  tAxes  of  the  cotmtry  Were  largely 
contributed  to  by  the  industrious  classes  engaged  in  the 
bottoii  manilfactures :  he  believed  the  customs  dnties 
WOtild  be  very  much  diminished  if  that  manufaetu^  were 
curtailed.  It  was  a  du^  which  thevowed  to  themselves 
and  the  country,  to  obtain,  if  possible  from  the  dominions 
ofOreat  Britain,  a  larger  supply  of  that  raw  material 

'  than  they  now  obtained ;  and  as  in  public  as  well  as  in 
^vate  matters,  the  course  of  duty  was  generally  the 
course  of  interest,  hehelieved  in  promoting  the  prodtic* 

'  tion  of  cotton,  especially  in  our  East  Ii^dfan  territories, 
they  would  perform  a  duty  to  themselves,  and  at  the 
^afme  time  promote  their  own  interests.  The  islands  of 
the  West  IndHeH  were .  alao  capable  of  prodndlng  more 
cotton  than  they  I'equired,  but  there  wan  a  sealretty-of 
libotir  In  those  'islands,  which  must  Btand  in  the  way  of 
any  larger  production  than  at  present.  Hf^  n6w  begged 
to  call  upoh  his  friend  Mf.  Bmiith  to  read  his  pap«.  ' 


The  piiper  te^A  wa«  :*^ 


A 


now  CAN'JIN€REAaED  5UPPUBS  OF  COTTON 

BE  OBTAINKD.     


••'•  1 


btc  J.  R,.  ^mTHf.:&S:,vZ', !.' .,'/'  ..;^', '" 


•  The  ibrcWiohs  of  ArlWn^ghi^nfl  Cr^f twffor  hpin 
nibg  cotton  in  England,  andthatof  Whkn«y  tw  America 
fordeknfng  it,  whilst  they  have  hirgely  conlribiit«fl  to 
the  health  of  thfi^  conn tr>',' have,  by  chVaiN^irtg  the  pro- 
dacttOT^  oftbttoti  clothing,  greatly  promoted  the  comfort 
mod  civili^tion  of  millions  in  all  ]iaHt'of  th«  world. 

The  importance  of  onr  cotton  maouftictnres  is  best 
shown  by  the  fact- that,  bMides  ttoviding  dotting  for 
our  whole  pojmlation,  our  exports^  lAst  year  amounted  to 
£88,284,700,  being  one>third  of  tlie-vnlwe  «f  onr  onliro 
exports  to  f\>re!gn  <:ountrie« ;  sny  seri6us  ffrtemipiion, 
therefore,  tea  manufacture  in  which  milliomiof  cooKumers 
are  fhtelre^d,  would !«  nttlelef«  than  a  world's  calamity. 

It  is  much  to  be  desired  that  ohr -supplies  of  the  raw 
material  for  so  great  a  manuAct^re  should  be  derived 
from  a  variety  of  sources,  that  wemay,  as  far  as  possible, 
he  thus  protected  from  the  ftuctuations^in  jiriees  incident 
to  tfood  or  bad  seasons;  but  unfbKiMftlely  theyarechiefly 
ftenved  from  one  soikrce.  The  imports  of  cottoii  into  Grttit 
Britain  last  yearsmounted  in  round  Aumbem  to  900,000;000 
lbs.,  of  which  700,000,000  lbs.  were  received  from  the 
TTflilied  States.  But  not  only  areiK*e  ckposed  to  the  danger 


of  being  limited  chiefly  to  one  sonroe  of  supply,  but  to  a 
still  greater  hazard.  Viz.,  that  this  supply  is  the  produetio& 
of  slave  labour.  It  may  be  that  themstitntfon  of  slaveiy, 
although  condemned  by  all  civilized  nations,  may  yet 
exist  for  ages  in  the  United  States ;  or  it  may  happen 
that  occurrences  may  any  day  endanger  its  oontinoanoe. 
The  alarm  created  by  recent  symptoms  of  discontent 
among  the  slaves  in  that  country,  is  evidence  that  their 
owners  themselves  ire  not  withollt  apprehensions  of  din- 
ger, and  it  is  impossible  for  those  interested  in  the  cotton 
mantifactures  of  this  country  ta  contemplate  with  no- 
concern  the  insecurity  on  wliich  their  vast  manufacture 
rdsts.  Tbis  is  not  a  local  question ;  it  has  become  a  grett 
national  question,  and  must  be  forced  upon  the  atteniioD 
of  statesmen  of  all  parties.  To  me  it  aii^^rs  the  import- 
ance of  the  subjiect  can  scarcdy  be  over-rated,  and  thiiu 
my  apology  for  venturing  to  offer  my  humble  contribu- 
tion to  its  con^tderation. 

In  the  earlier  stages  of  Hie  cotton  maunftictnre,  m 
derived  our  Jj^pplfes  of  the  raw  material  from  varioos 
quarters  in  the  Mediterranean,  the  West  India  ItilaDdB, 
Brszil,  and  South  America;  and  so  late  as  1810,  our  im- 
ports from  the  United  States  were  only  246,759  bales, 
while  from  all  other  cottntries  they  were  914,414  bslee. 
In  that  year  Upland  cbtton  ranged  from  15d.  to  28d.  per 
lb.,  and  West  India  cotton  from  2 Id.  to  2s.  4d.  per  lb. 
From  this  time  the  growth  in  the  United  Sutes  kept 
constantlyjincrcasing ;  »nd  it  is  evident,  from  the  stocki  on 
hand  in  our  ports  for  about  ten  consecutive  years,  being 
cc^ualto  from  98  to  63  weeks'  consumption,  that  the  pi«- 
duction  of  cotton  had  overtaken  the  demand.  Theefleet 
of  this  over-supply  was  a  constant  decline  in  prices,  and 
a  struggle  between  the  producing  countries,  As  to  whkh 
could  afibrd  to  grow  it  cheapest.  The  rich  lands  snd 
superior  cultivation  of  the  United  States  enabled  her 
successfully  to  outrival  all  competitore,  and  atanort  to 
monopolise  the  supply  of  the  European  markets. 

The  decline  in  the  prices  of  cotton  from  22d.  per  lb. 
to  5d.  to  8d.  per  lb.,  gave  a  great  stimulus  to  inereind 
manufacture,  and  during  the  same  time  the  cODsiant 
improvement  in  machinery  led  to  a  (^leapness  of  !»•• 
duction  which  has  resulted  in  an  increase  of  consomptiOQ 
as  wonderful  a^  it  has  beeof  beneficial.  In  the  Uet  40 
years,  the  consumption  of  cotton  in  Great  Britain  his 
fncreased  from  88,000,^000  lbs.  laSOl  ,000,000  11m. 

The  increase  in  t1^  gro«^th  Of  cotton  has  not  for  sosm 
years  past  kept  pace  with  the  increased  con8um|)tion,  snd 
Instead  of  large  stocks  ori  hand  in  bur  porta,  at  thed<» 
of  the  y«ir,  as  in  titoes  paAt,  our  stock  in  HtM  portiit 
the  fclose  of  the  last  year  was  Only  eq^aaX  io  12  weefcr 
consuAtption :  and  it  is.  oVfdcnt  thait  we  have  arnvedat 
Wie  tuming'point  of  the  consumption  having  overtaken 
the  prodn«^on.  THe^epostfem  had,  therefore,  been  f<w« 
'  wpon  Wr  attention,  Ho^  can  our  supplies  of  eotton  be 
increarttl?     •     •  _ 

In  Cf)n8idering  this  ^estion,  w«  are  led  to  «ipposet»t 
an  advanc^  in  priofr* of-  the  raw  maiterial  will  enooftrap 
increased  cnltUmttoti.  ilnd  it  will  dootytlcss  have  this 
feffect,  but  it  must  ho  homo  in  i»ind«  that  In  thois 
countries  fbom  whence  wd  ibrmerly  received  suppliei,  the 
growth  of  cotton  has  beeh  ttbandoned  for  that  of  ©ere 
profitable  produce^  and  that  before  onltivators  can  be  W 
to  i^tum  to  it  they  mustb«  induced,  fir8t,by  high  pncei 
and  secondlv,  by  an  ai^surance  ctf  acontinmmoeofnign 
prices.  We  cannot,  therefore^  hope,  under  the  ©ort 
favourable  Circumstances,  to  reiseivo  supplies  fiom  our 
ancient  sources.  . 

Attention  has  been  directed,  fWrni  time  to  time,  to  w 
capabilities  of  Western  Africa  tor  the  growth  ©^ ^^'JS 
and  it  may  probably^  ore  long,  become  an  imporUirt 
source  of  ropplr.  Seven  years  ago,  •  boneroleDt  g«««" 
man,  BIr.  Tliomas  Clegg,  of  Manchester,  conoeiwdw 
idea  that  there  was  a  plan  of  alwMshing  sUvei)  wjJJ 
had  ne%*er  l)een  tried,  and  which  promised  greater  «*«■ 
than  anv  other,  and  «t  comparatively  little  sscnfice  « 
time,  labour,  and  cxjcnso.  Mr.  Clogg's  0an  was wopv 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  May  15^  1867. 


875 


foreign  d«iiumd,  she  will  ooly  grow  it  with  a  view  to  ber 
own  conAomptioD.  It  is  probable  that  the  advance  in 
pricey  will  bring  us  large  imports  from  India  during  the 
current  year,  but  they  will  not  come  from  an  increased 
growth,  hut  will  be  drawn  from  the  stock  grown  forborne 
use.  Our  demand,  therefore,  being  only  occasional,  is 
productive  of  similar  cflCects  to  the  demand  for  foreign 
corn  during;  our  com  laws ;  it  was  prejudicial,  inasmuch 
as  it  raisedthe  price  of  oorn  upon  the  inabitants,  of  all 
those  countries  to  which  we  resorted  in  our  need,  and 
who,  being  unprepared  for  the  demand,  had  only  grown 
enoui^h  for  their  own  supply. 

It  IS  the  interest  of  India  either  to  have  a  constant 
demand  (or  her  cottoD,  or  to  be  relieved  from  the  losses 
incident  to  an  occasional  demand.  I^ut  to  secure  a 
constant  demand,  it  i^  necessary  that  she  be  able  to  com- 
pete with  America,  and  this  leads  to  the  inquiry  into  the 
capabilities  of  India  for  producii^g  cotton  equally  cheap 
and  good  with  that  country. 

In  I84S,  this  subject  engaged  the  attention  of  parlia« 
mani;  Mr.  Brigjtit,  the  member  for  Manchester,. inoved 
for  a  Committee  of  the  House  of  Commons  to  inquire 
into  the  growth  of  obtton  in  India.,  I  had  the  honour  of 
being  appointed  a  memlx!^  pf  tliat  committee,  which  ob- 
tained a  mass  of  valuable  infom^ation  as  tp  the  ohsUuf^ 
which  prevent  India  from  successfully  competixig  w^h 
tha  United  States 
,  India  is  connected  in  the  p0|^ular  piin4  wltk  vfe^ih 
and  fertiUiy ;  the  riches  of  Inoia  is  a  ^pular  illusion. 
The  land  of  IndiA  is  not  generaUy  fertile,  and  is  no^  to 
be  compared  with  tliat  of  the  Western  World;  an  acre  of 
land  in  India  produces  50  to  70  lbs.  of  dean  cottony  in 
America  the  same  quantity  of  land  yields  400lbs.^of 
clean  cotton.  The  lands  of  America  are  rich  and  fertile, 
and  are  watered  wiih  rains  throughout  the  year..  Tho 
land  of  India,  on  the  contrary,  except  on  the  borders  of  the 
rivers,  is  parched  by  a  burning  sun,  and  is,  during  eight 
or  nine  months  of  the  year,  almost  without  rain ;  never- 
thfileas  ii  is  a  singular  fact  that  there  is  a  greater  fall  of 
rain  in  India  than  in  America ;  and  if  it  were  collected 
by  artificial  means,  instead  of  being  allowed  uselessly  to 
run  away  to  the  sea,  the  land  would  be  made  capable  of 
yi^lding  two  or  three  crops  a-year,  and  would  ^ihen  jbe 
assimilated  in  fertility  to  that  of  America. 

There  is  abundant  evidence  thiLt  Indi^  posaefaes.oiypa- 
bilities  of  producing  unlimited  supplies  of  cotton,  s^r, 
coffee,  tobacco^  ^om^  flax,  hei^p,  and  a  variety  of  Other 
articles;  it  is  desirable  that  we  should  possess  dear 
views  of  the  obstacles  .which  ei^ia^  to  loftUk  becoming 
what,  in  the  popular  mind  she  is  supposed  to  be,  a 
eounitty  aboundtbg  id  "wtaalth  and  ftrUUty,  in  ordvr  tfaat 
our  exertions  may-  be  directed  to  the  practical  means  of 
removing  those. ohstades.  ., 

The  cause  of  nie  extreme  sterility  Of  the  soil  of  India 
is  therwao^  (9C-nilBi?ient  moifturo.  Jcriflg.tioii„j^fD,  ia 
indispeiMabie  toiincreaaed  production.    "The  savages  of 

of  American,  so  long  as  the  latter  can  be  purchased  at  5d.  \  AueUttlia,"  Col«  Cotton  well  obseirvesi  '*  trodt  ^poh  gold 

ilo8d..per  lb.,  India QOttoA  is- neglected*  and  falls, to  a 

price  at  which  imports  beeooie  unprofitable*    The  iniF- 

jportation  of  cotton  from  India  haa  been  drscoaraging ; 

stocks  have  been  beld  on  hand  for  years,  iMid  oocaaioQafly 

have  been  almost  unsaleable,  and  importamust,  at,  times. 


to  coDvinoe  the  native  African  chiefs  that  they  could 
aain  more  by  employing  their  people  on  the  spot  than 
oy  aeUing  them  to  the  slave-d^ers.  By  ^leans  of  the 
missionaries,  he  furnished  cotton  seed  to  any  on^  who 
chose  to  grow  it ;  he  sent  out  simple  instructions  how 
to  grow,  dean,  and  paQk  cotton,  and  also  sent  the  means 
of  purchasing  a4iy  Quantity,  however  small  or  large. 
The  first  seaaou,. only  about  235  lbs.  were  obtainable; 
the  second  year,  14,000  lbs.;  and  the  third  year,  about 
dO,000  lbs.  Since  that  time,  the  growers*  encouraged  by 
the  profits,  and  finding  they  can  dispose  of  any  quantity, 
have  begun  to  cultivate  i^  more  extensivdy;  and  Mr. 
Clegg  expects  to  receive  this  year  1 ,000  bales,  equal£to 
1,200,000  lbs. ;  and  next  year,  10,000  bales.  Mr.  Ckgg 
has  had  three  African  youths  for  two  or  three  y/ears  at 
his  own  mill,  preparing  them  for  future  usefulness  in 
their  own  oountry,  by  teaching  them  every  process  of 
deaning  cotton  without  injury  to  the  fibre.  They  were 
also  taught  the  trade  of  caipentering,  mechanics,  ^c. ;  and 
with  an  intelligent  young  African  euxKeop,  educated  in 
£lAgland,  who  has  also  taken  up  the  subject,  are  all  now 
in  Africa  engaged  in  cleaning,  ^Kicking,  and  shipping 
ootton  to  send  to  England.  This  is  one  of  the  most  in- 
teresting  e:iperiments  ever  undertaken,  and  may  lead  to 
oonseqaences  which  are  gratifying  to  contemplate. 

Cotton  ha^  been  grown  in  Natal,  Australia,  and  on  the 
borders,  of  the  Euphrates  and  the  Tigris,  and  may  be 
grown  in  most  countries  situated  within  certain  latitudes ; 
but  to  ^w  it  in  new  and  barbarous  countries  to  any  ex- 
tent, will,  besides  the  expenditure  of  considerable  capital, 
probably  require  ages.  What  we  want  are  immediate 
supplies.  How  are  we  to  get  them  ?  We  naturally  turn 
oar  attention  to  a  oountiy,  where  it  is  estimated  that  at 
the  present  moment  more  cotton  is  grown  than  in  the 
United  States;  a  country  imder  the  dominion  of  the 
British  crown;  overflowing  with  an  industrioua  popula- 
tion ;  a  boundless  extent  of  land,  where  the  cultivation  of 
eoiton  has  not  to  be  learnt,  but  where  it  has  existed  from 
the  earliest  ages. 

India  is  capable  of  furnishing  us  with  an  unlimited 
•apply  of  cotton.  Why  we  receive  so  little,  is  the  subject 
to  which  I  am  desirous  of  directing  your  attention. 

Our  supplies  of  cotton  from  India,  in  former  times, 
ivere  larger  even  than  from  the  United  States.  In  1818, 
our  import*  from  India  amounted  to  2^7,629  bales,  while 
those  from  the  United  Stutea  that  year  were  only 
207,680  bahis. 

But  the  price  of  India  eoiton  was  then  17d.  per  lb. 
in  1822,  the  priise  had  fallen  to.6|d.  per  lb.,  and  die  im- 
porto  iall  to  l^Ji63  bales.  In  a84lv  the  imports  increased 
to  278,000  bales.  In.  1846,  they  fell  off  to  49,000  balea. 
Our  importe  from  India,  have  at  all  times  been  irregular ; 
thequaUt}rofiheeottoa  behig,  inferior  to  that  of  other 
countries,  it  i4.only  in  times  of  pparclty  and  high  prices 
that  it  has  been  rorced  into  use.  The  price  of  Indian 
ootton,  ruling  iu  the  narket* about  2d.  jier  lb,  Jbelow  that 


for  hundreda,  of  years,, while  they.were  often  in.  want  of 
-idod,  andiftlwaya  without  a  rag  of  clothing.;  and  yeiy 
similar  haa .  been  the  stftte  of  >things  in  India..  With  an 
uoliaifted  supply,  of  water  within  reach,  whicb,  if  applied 
to  purposes  of  imgation,  would  more  than  provide  (or 
have  been  atteededwith  gieat  loesea.    The  stocks  ofieverypoesible  want,  the  people  of  India  have  been  gener- 


Indian  eotton  on  hand  in  our  ports  at  the  dose  of  each 
year,  shew  that,  i^tthe  average  jrate^of (Consumption,  there 
were  on  baud  during  the  years  181^  to  1^4,  from  120 
to  240  weeks'  consumption,  and  so  recently  as  1844  there 
mett  107  weeks'  oonsumptlon  ;i  in  1846,  there  were  ISO 
weeks'  consumption;  in  1846,  there,  were  75  weeka'  oon- 
aompiion,  whiis  the  stock  on  hand  on  the  3Ut  December 
laet  only  amounted  to^28  weeks'  consumption.. 

It  ia  soareely  to  be  expected,  with  such  facts  before  us 
of  an  xrresular  demand,  and  prices  equally  in^lar,  that 
India  haa  looked  to  England  aaa  customer  for  her  cotton. 
J^o  country  will  grow  produce  for  an  uncertain  demsiUd ; 
and  until  India  can  rely  upon  a  constant  and  steady 


ally  barely  sonplied  with  the  neo^ssaries  of  life,  and 
often  €0  ttDtireJQr.  without  them  a«  to  perish  by  hundreds 
of.  thousands;  and  their  European  ruleni,  with  this 
tnataxe  within  their  reach,  of  fir  greater  value  in  pro- 
portion to-thBjCOst  of  obtaining  it,  than  ihe  richest  gold- 
mines in  the  world,  have  heen  unable  to  nu^ke  their 
income  equal  their  expenditure.."  .     :    • 

Thtt  the  native  goveqimenta  and  the  people  ap- 
pieciated.  this  invaluable  method  of  increasing  the 
fertility  of  the  soU,  is  ahown  by  the  ruins  in  all 
parta  of  the  oountiy  of  great  works  of  irrigation. 
Weluveinstmotivo  proofs  of  the  conseou^ces  of 
the  destruetioo  of  works  of  this  kind  in  the  present 
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ooiDdition  of  Egypt,  Ancient  Babylon  and  Nineveh, 
cnce  the  abodes  of  wealth  and  civilisation,  but  where, 
since  the  absence  of  irrigation,  the  soil  which  main- 
tained their  vast  populations  is  become  a  sandy  desert ; 
and  from  the  same  causes  millions  of  acres,  in  a  similar 
eoDdition,  are  lying  waste  in  India. 

The  fall  of  rain  in  India  is  more  than  sufficient  to  imgate 
all  the  cultivable  land.  By  a  free  supply  of  water  alone, 
without  any  additional  skill,  the  produce  of  the  land  might 
be  increased  three  or  four-fuld,  and  the  quality  greatly 
fmproved.  The  complaint  of  Dr.  Royle,  the  East  India 
Company's  botanist,  is,  that  the  climate  is  too  dry,  and 
the  methods  of  raising  water  in  India  are  all  too  expensive 
for^the  cotton  crop.  "  This  country,"  says  Mr.  Mercer, 
the  planter  brought  from  America  by  the  East  India 
Company,  "  is  too  dry,  and  we  shall  find  it  so  in  com- 
parison with  the  valley  of  the  Mississippi.  All  India  is 
dry ;  not  that  there  is  not  more,  rain  falls  during  the 
year  in  some  parts  of  India  than  falls  in  the  same  time 
in  Mississippi,  yet  what  does  fall  there  is  scattered 
throughout  the  year."  Mr.  George  Vary,  who  had  12 
years'  experience  in  India,  and  was  late  superintendent  of 
the  government  cotton  experiments  in  Sattara  and 
Sholopoor,  says,  "  The  cotton  plant,  as  at  present  culti- 
vated, is  an  annual.  The  seed  is  sown  towards  the  end 
Of  the  monsoon.  The  bush  seldom  exceeds  3 J  feet  high, 
and  401b8.  per  acre  of  clean  cotton  is  considered  a  fair 
crop.  After  the  cotton  is  collected  the  bushes  are  pulled 
up  and  burned,  as  they  all  die  during  the  hot  weather 
for  want  of  moisture.  By  irrigating  cotton  you  will  be 
able  to  letain  the  same  bushes  for  several  years.  I  have 
ieen  a  bush  nine  years  old,  producing  three  crops  yearly 
of  fine  cotton  ;  you  will,  therefore,  get  two  or  three  crops 
yearly  instead  of  one.  Instead  of  401b8.  per  acre  you 
will  probably  get  200  to  SOOlbs.  yearly  per  acre,  and  the 
oaality  of  irrigated  cotton  is  150  per  cent,  better  than 
iM  cultivated  cotton,  which  is  easily  accounted  for. 

In  the  non-irrigation  system,  the  hot  weather  suddenly 
lets  in,  the  bush,  from  the  want  of  moisture,  becomes 
dried  up  and  stunted,  and  this  renders  the  cotton  short 
and  crisp.    The  samples  of  cotton  I  have  seen  grown  in 

fiU'dens,  or  where  there  was  plenty  of  moisture,  are  as 
ne,  long,  and  silky  aa  any  in  the  world,  and  there  is  no 
doubt,  if  it  could  be  produced  in  large  quantities,  it 
would  be  preferred  to  American  or  any  other."  Dr.Buist 
bears  similar  testimony  to  the  effects  of  irrigation,  which 
be  has  seen,  in  increasing  the  quantity,  and  in  improving 
the  fineness  and  length  of  staple  of  the  cotton.  We  have, 
besides,  the  authority  of  Sir  John  Lawrence,  that  the 

Sodnce  of  cotton  from  irrigated  land  near  Delhi  was 
4  lbs.  of  dean  cotton  per  acre. 

This  evidence  is  decisive  that,  by  means  of  irrigation, 
India  can  produce  cotton  of  equal  quality  and  in  equal 
^piantity  with  America. 

There  are  all  over  India  remains  of  works  of  irrigation 
in  a  state  of  ruin  or  decay.  The  existing  mode  of 
watering  the  land  is  rode  and  costly,  consisting,  1st.  of 
the  Persian  wheel,  by  which  water  is  lifted  in  earthen 
jura  of  about  two  quarts  each  ;  sometimes  worked  as  a 
treadmill,  by  manual  labour,  but  more  commonly  by 
bollocks.  2nd,  Lifting  wster  from  pools  or  tanks  with 
a  leathern  bag.  3rd,  Lifting  it  with  a  wooden  shoot. 
4th,  Lifting  it  from  wells,  90  to  60  feet  deep,  with  a 
bncket.  The  cost  of  irrigating  one  crop,  by  the  least 
expensive  of  these  modes,  wonJkl  amount  to  12s.  to  368. 
per  acre.  Almost  all  the  existing  canals  for  irrigation 
are  constmcted  in  an  extremely  defective  manner,  and 
only  supply  water  to  the  land  sometimes  during  four 
Months,  and  sometimes  only  during  two  months  of  the 
year.  That  which  isrequired  is,  that  we  should  avail  our- 
ielves  of  the  fluperior  engineering  skill  of  the  present 
$ge  to  devise  a  great  systematic  plan  of  irrigation,  by 
which  the  whole  country  should  be  fimiished  with  canals 
of  Irrigation,  supplied  by  the  rivers  at  all  times  with 
Water,  and  which  might  also  be  used  as  canals  for  the 
eheap  oonvieyance  of  produce.   India  affords  greatfSiciiities 


for  works  of  this  nature,  and  it  is  estimated  that  land 
might  be  furnished  with  a  cofistant  supply  of  water  fof 
irrigation,  by  these  means,  at  a  cost  of  2s.  6d.  per  acre 
per  annum,  besides  providing  water  conveyance. 

The  awful  depopulation  of  the  country  by  famine,  in 
1837-1838,  in  consequence  of  droughts,  roused  ths 
government  to  emulate  the  Mogul  Emperors  in  works  of 
irrigation,  and  to  make  the  Ganges  canal,  which,  inclad- 
ing  branches,  is  800  miles  in  extent.  But  the  whole  of 
these  kind  of  works  executed  by  the  government  in  10^ 
years,  at  an  expense  of  about  £2,600,000,  are  only  calcu- 
lated to  irrigate  about  four  millions  of  acres,  in  a  country 
comprising  an  area  of  about  800  millions  of  acres  oi 
land. 

Boads  and  communications  are  a  fundamental  eleiD»i 
of  national  prosperity  and  wealth.  But  it  may  be  said 
of  India  that  she  has  no  roads,  there  being  only  3,000 1<» 
4,000  miles  of  metalled  roads  for  a  population  of 
150,000,000,  while  in  England  there  are  120,000  miles 
of  metalled  roads.  What  would  England  be  without 
roads,  canals,  railroads,  ports,  and  public  works?  For 
want  of  roads  in  India  cotton  is  brought  a  distance  of  40^ 
miles  to  a  shipping  port  on  the  backs  of  bullocks,  ea«b 
bullock  carrying  about  240lbs.  The  journey  occupies 
two  to  three  months,  and  it  frequently  happens  that  th« 
cotton  is  overtaken  by  the  rainy  season,  the  streams  aod 
torrents  become  impassable,  and  droves  of  bullocks  dis 
on  the  road  from  over-fatigue.  When  the  railway 
reaches  the  cotton  district,  which,  at  the  past  rate  d 
prog^ss,  may  be  expected  some  10  to  16  years  hence,, 
the  transit  to  a  shipping  port,  which  on  an  average  bss 
hitherto  occupied  64  days,  will  be  aceonplished  in  H 
hours.  Mr.  Mackay  says,  "  It  is  a  misnomer  to  call  tbe 
rude  tracks  in  Guzerat  roads;  in  the  civilixed  and  ordi* 
nary  sense  of  the  term  there  are  none  in  the  jM^ovinoe." 
He  relates  that  it  took  him  seven  hours  to  traverse  io  ft 
bullock  cart  the  road  between  Jamboosar  and  the  port  oC 
Tankaria,  a  distance  of  12  miles,  and  long  before  U* 
arrival  at  the  end  of  his  journey  there  was  scarcely  • 
bone  of  his  body  which  was  not  the  seat  of  pain.  "  On 
the  way,"  he  says,  "the  mamlutdar  amused  nswitk 
several  stories  of  accidents  which  had  occurred  on  the 
road,  one  of  which  related  to  the  sad  fate  of  a  trader, 
who  received  such  a  jolt  as  made  him  inadvertently  Hte 
the  end  of  his  own  tongue  off."  Nor  is  this  road  a  mere 
byeway,  leading  to  a  village  or  two,  but  a  great  th<v 
roughfare,  forming  the  main  outlet  to  a  large  and  rich 
tract  of  country. 

So  long  ago  as  1839  railways  were  projected  in  IndiSr 
but  they  have  hitherto  made  the  same  slow  progresi 
with  everything  useful  in  that  country,  only  about  206 
miles  being  yet  opened,  while  during  the  same  period  in 
the  United  States,  upwards  of  20,000  miles  have  been 
completed.  It  remains  to  be  seen  whether  railways^ 
constructed  more  for  political  and  military  purposes  thsn 
for  commerce,  will  fulfil  their  professed  objects  of  facili- 
tating the  carriage  of  produce  to  shipping  ports.  Rail- 
roads are  better  than  no  roads,  but  bulky  produce  will 
not  bear  expensive  carriage  from  long  distances.  If  it 
were  not  for  the  cheap  water  communications  of  America  ^ 
probably  not  a  hundredth  j^rt  oi  the  produce  now  brought 
to  a  port  down  the  Mississippi,  and  other  parts,  frov^ 
great  distances,  would  find  a  market.  The  cost  of  con- 
veyance in  America  by  the  lakes  is  from  ^th  to  f  ths  of  a 
Id.  per  ton  per  mile ;  by  the  Erie  canal  it  is  {d.  Ift 
India,  down  the  Ganges,  it  is  ^1.  to  fd. ;  and  by  the 
Madras  canals,  ^d. ;  while  the  freight  of  cotton  ft0i^ 
Berar  to  Bombay  on  pack  bullocks  is  lOld.  ^r  ton  p^ 
mile. 

One  of  the  greatest  obstacles  to  the  increased  prodoc- 
tion  of  cotton  in  India  is  the  tenure  of  land.  A  wiea 
tenure  of  land  lies  at  the  foundation  of  the  future  welfare 
and  improvement  of  the  people  of  India. 

It  has  been  said  that,  in  eastern  countries,  from  tiiie 
immemorial,  the  sovereigns  have  been  the  sole  owners  ot 
the  soil,  and  have  generally  levied  for  the  reqviremeiKa- 
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>of  the  ftate  a  certain  portion  of  the  produce,  var^ng 
fh>m  one-tenth  to  one-fourth.  In  our  Indian  possesstons, 
the  Qovemment  claim  the  aame  sovereign  nghts-^and, 
except  in  Bengal,  no  pereon  in  India,  native  or  European, 
can  own  in  fee-simple  a  single  acre  of  land. 

Mr.  Mangles,  the  present  Chairman  of  the  East 
India  Company,  in  his  evidence  before  the  India  Cotton 
Committee,  thus  defends  this  right : — "  The  rent 
of  land  (he  says)  has  never  been  private  property  in 
India.  The  Government  of  India,  lilce  any  other 
government,  may  be  an  unfaithful  trustee,  but  I  hold 
that  the  land  revenue  of  India,  if  there  were  a  republic 
constituted  in  India  to-morrow,  belongs  to  the  commu- 
nity as  their  right,  for  the  purposes  of  good  government, 
inolnding  irrigation,  and  roads,  and  canals.  If  there 
was  the  freest  governmrat  in  the  wodd,  it  would  be  for 
public  purposes,  and  if  you  gave  that,  or  any  part  of  it, 
gratuitously  to  the  person  who  happened  to  he  a  cultivator 
of  the  soil,  or  to  have  certain  rights  in  connexion  with  the 
soil,  you  would  rob  the  other  classes  of  the  community. 
If  the  government,  as  trustees,  talse  this  money, 
and  waste  it  in  foreign  wars,  or  waste  it  in  any  other 
'way,  they  are,  pro-tatOOf  unfaithftil  trustees.  It  is  a 
great  public  fund,  like  the  tithes  in  this  country,  appro- 
priated to  the  national  chutch;  any  divenion  of  that 
would  be  a  robbery  of  the  parties  to  whom  it  belongs.  It 
is  in  that  point  of  view,  and  because  I  wish  to  see  other 
impolitic  taxes  abolished,  that  I  desire  to  see  the  land 
revenue  maintained  in  its  full  integrity,  and,  if  it  can  be 
justly  done,  inci'eased." 

Instead  of  levying  their  rent  in  produce,  the  Bast  India 
Company  levy  i  t  in  money.  In  some  of  the  cotton  districts 
tiie  practice  is  forthegovemmentto  make  an  annual  assess- 
ment of  each  field  cultivated  by  the  ryote,  at  such  times 
.as  the  state  of  the  crops  enables  the  collector  to  estimate 
the  amount  which  the  cultivator  may  be  able  to  pay.  It 
must  be  evident  that  a  system  like  this  istlestructive  of 
^all  stimulus  to  exertion  or  improvement.  It  converts 
the  ryots  into  mere  human  bees,  permitted  to  exist  for 
the  sake  of  creating  wealth,  but  like  those  industrious 
insects,  denied  the  reward  of  its  enjoyment — every  year 
collecting  a  fresh  store,  but  every  year  stripped  of  all, 
incept  enough  to  maintain  existence  until  the  season  re- 
turns for  repeating  the  robbery.  That  eneh  a  tenure 
j^ults  in  creating  a  most  abject  class  of  cultivators  is  not 
surprising,  when  it  is  stated  by  Mr.  Davis,  one  of  the 
JBast  India  Company's  collectors,  that  the  whole  sum  left 
by  the  government,  for  the  subsistence  of  the  human 
•bees  in  his  district,  amoxmted  to  8s.  for  cultivating  an 
.acre  of  cotton ! 

The  rack-renting  of  the  Bombay  ryots,  and  the  neces- 
sity of  reducing  their  assessments,  was  proved  i>efore  the 
Oommittee  of  the  House  of  Commons,  in  18S2,  but  it 
'was  not  until  it  had  caused  the  utter  ruin  of  the  people 
HI  some  parts  of  the  country,  and  the  consequent  decline 
of  the  revenue,  that  the  government  were  induced  to 
listen  to  a  considerable  reducti<ni  of  the  assessments,  and 
to  giving  leases  to  the  cultivators.  The  ^stem  of  grant- 
ing leases  at  low  average  rates  for  80  years,  has  been 
earried  out  in  the  soutl^m  part  of  the  Bombay  presi- 
dency— the  government  reserving  the  right  to  re-assess 
•«very  field  at  the  expiration  of  this  term,  to  increase  the 
lent,  in  proportion  to  the  Increased  value  derived  from 
iho  application  of  the  labour  and  capital  of  the  cultivator, 
.and  to  Uim  out  the  existing  occupier,  if  he  refuse  to  pay 
the  increased  rent  demanded  by  the  tax  collector.  But 
«ven  thie  partial  improvement  does  not  appear  to  be  yet 
hegun  in  the  cotton  districts  of  Candeish  and  Queerat,  or 
in  Hadras.- 

Tho  exactions  of  the  government  from  an  impoverished 
people  produce  the  usual  results  of  oppression,  demorali- 
.aation,  chicanery,  deceit,  and  canning,  and  render  it 
difficult  to  collect  the  government  rents  without  resort 
to  some  kind  of  force.  Official  inquiries  have  proved  tiie 
practice  of  torture  for  the  purpose  of  exacting  exorbitant 
3«nts,  and  that  even  women  are  tortured  in  a  manner 


which  cannot  be  mentio&ed.    Those  acquainted  with  the 
country  state  that  the  practice  obtains,  more  or  less, 
throughout  India,  and  will  continue,  so  long  as  tha' 
system  of  oppressive  exactions  and  a  corrupt  and  demo* 
ralised  p(dice  are  permitted  by  the  government. 

It  is  no  less  remarkable  than  instructive,  however,  that 
in  the  district  of  Bajahmundry,  where  the  lands  have 
been  rendered  more  productive  by  irrigation,  and  the 
condition  of  the  people  improved,  it  is  no  longer  necessary 
to  use  threats  or  force  to  collect  the  rents.  They  are  now 
cheerfully  paid ;  and  Mr.  Taylor,  the  revenue  officer  of 
that  district,  officially  reports  that  24  villages  in  one 
talook,  stimulated  by  the  improvement  in  their  outward 
circumstances,  had  voluntarily  proposed  that  a  permanent 
additimi  should  be  made  to  their  land-tax,  to  be  allied 
to  the  establishment  of  schools  for  the  education  of  their 
children. 

Nothing  can  be  more  mistaken  or  impolitic  than  the 
system  of  land  tenure  in  India.  No  country  can  ev^  rise 
beyond  barbarism,  so  long  as  the  state  has  the  power  to 
take,  at  any  one  moment,  any  given  amount  of  the  pro^ 
duce  of  the  soil;  where  there  is  no  stimulus,  poverty 
must  always  prevail.  It  is  not  a  sufficient  justification  for 
continningthissystem,  thatit  is  said  to  have  always  existed 
in  the  East.  The  presumed  objeetof  all  governments  being 
the  happiness  of  the  people,  a  comparison  of  the  condition 
of  the  people  in  those  countries  where  the  sovereigns  are 
the  owners  of  the  land,  and  of  those  where  it  is  owned 
by  the  people,  would  seem  to  be  the  best  test  of  the 
superiority  of  either.  Experience  shows  that  in  every 
country,  in  the  same  proportion  as  the  monopoly  of  the 
land  exists,  is  the  poverty  and  wretchedness  of  the  people  $ 
and  we  accordingly  find  that  Egypt  and  all  other  coun- 
tries of  the  East  contain  the  most  miserable  populations 
in  the  world.  In  the  United  States,  and  in  the  British 
colonies,  as  in  India,  the  whole  land  belonged  originidly 
to  the  government,  but  instead  of  adopting  the  Indian 
custom  of  letting  it  out  to  tenants  and  employing  thou- 
sands of  officers  to  assess  every  field  aad  collect  the 
revenue,  both  countries  have  adopted  the  wiser  policy  of 
selling  the  land  to  the  people  in  fee-simple  for  ever,  and 
giving  those  who  cut  down  woods  and  cultivate  lands 
such  advantages  as  to  induce  them  to  convert  the  wilder- 
ness into  a  smiling  country.  EUd  their  respecti  ve  govern- 
ments adopted  the  Indian  system  of  land  tenure,  and 
said  to  the  people  "  go  and  cultivate  the  backwoods, 
bring  the  land  into  productive  fertility,  and  give  the  sur- 
plus profit  to  the  state,"  how  many  emigrants  would  have 
gone  forth  to  till  the  ground  on  such  conditions  ?  Who 
would  ever  have  heard  of  such  flourishing  countries  as 
the  United  States,  Canada,  and  Australia?  The  con- 
trast which  the  condition  of  the  people  of  these  countries 
presents  to  that  of  India,  is  decisive  of  the  superiority  of 
their  land  tenure  in  promoting  the  welfare  and  happiness 
of  the  people.  Some  of  the  ablest  Indian  statesmen 
have  advocated  the  policy  of  placing  the  land  tenure  on 
the  same  footing  as  our  colonics.  Lord  Wellesley  said, 
50  years  ago,  "  It  can  never  be  desirable  that  the  govern- 
ment should  act  as  the  proprietor  of  the  land,  and  should 
collect  the  rents  from  the  immediate  cultivators  of  the 
soil.  And  even  the  East  India  Company,  in  a  despatch 
from  the  Court,  so  long  ago  as  1809,  expressed  its  disap- 
proval of  the  annual  and  individual  settlement  with  the 
cultivators.  "The  Court,"  says  the  despatch,  "also 
dwell  upon  the  obvious  defect  of  the  system— the  minute- 
ness of  investigation  which  it  involves,  the  necessary  em- 
ployment of  countless  native  agents,  the  impossibility  ef 
cflTectually  preventing  their  mal-practices,  and  the  diffi- 
eulty  of  adjusting  the  rents  to  all  varieties  of  the 
season  and  public  events  ;'•  and  conclude,  "  that,  although 
the  ^an,  intelligently  followed  up,  might  be  well  ealcv- 
lated  to  discover  the  resources  of  a  country,  yet  it  was 
not  to  be  preferred  for  constant  practice." 

In  Ceylon,  Penang,  Singapore,  and  Hong-Kong  die 
Indian  policy  of  land  tenure  has  been  abandoned.  The 
land  in  these  colonies  is  either  sold  by  anetkm  in  per* 
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peluity,  or  for  leaies  of  999  years,  with  triiliag  quit- 
lentfl.  The  result  U  an  enoooragement  to  European 
■eitlement  and  enterprise,  and  sudi  an  improvement  in 
the  oondition  of  the  people  as  to  mark  these  conntries 
as  the  most  flourishing  of  our  eastern  possessions. 

The  state  of  the  law  and  of  the  police  is  another  cry- 
ing evil  in  India.  Hindoo,  Mahomedan,  and  English 
law  is  administered  by  incompetent  and  nnder-paid 
ftmctionaries,  without  professional  tiaining  or  the 
practice  or  study  of  the  law.  In  the  Supreme  Conrts 
at  Calcutta,  Madias,  and  Bombay,  the  law  is  administered 
by  English  judges,  and  although  95  per  cent,  of  the 
suitors  are  natives,  the  system  gives  satisfaction.  But  in 
the  MofuBsil,  or  countiy,  there  is  no  code  of  procedure. 
The  Judges  of  the  Sndder  Court  are  appointed  by  the 
East  In^  Company  from  their  own  officers,  and  though 
they  receive  salaries  of  £3,000  to  £5,000  a  year,  are  not 
qouified  by  education  or  previous  training  to  fill  these 
important  posts.  Young  men  of  22  or  28  years  of  age, 
witiiout  knowledge  of  the  world,  or  of  law,  are  ap- 
pointed as  magisteates  and  judoes.  Boy  magistrates  and 
boy  judges  are  the  scandal  of  India,  and  no  wonder  ^at 
the  mtom  results  in  dissatisfaction  and  complainings. 
Neither  person  nor  property  is  safe ;  bands  of  robbers  in- 
fest the  country,  and  the  kind  of  protection  afforded  by 
the  corrupt  pouce  is  best  shown  by  an  extract  from  the 
minute  of  Mr.  Haliday,  deputy-governor  of  Bengal. 
"  The  most  uigent  necessity  (he  says)  exists  for  a  thorough 
TBvision  of  the  police  throughout  the  country.  The 
estaUishment  of  village  watdmien  is  described  as  not 
only  utterly  useless  for  police  purposes,  but  a  curse  in- 
stead of  a  blessing  to  the  community.  It  U  even  a 
queiiion  whether  an  order  ieeued  throughout  the  country  to 
0fprehmiand  confine  them  would  not  do  more  to  put  a  H<m 
to  theft  and  robbery  than  any  other  meaeure  that  could  be 

The  advantages  to  India  of  European  enterprise  and 
capital,  are  incalculable :  but  who  can  be  induced  to  settle 
in  a  country  in  such  a  state  of  insecurity  ?  The  indigo 
planters  have  petitioned  the  Indian  and  English  govern- 
ments to  protect  their  persons  and  property  by  just  laws 
and  an  efl&cient  police,  and  have  an  agent  now  injSngland 
to  press  their  claims.  Within  the  past  1 5  years,  upwards 
of  three  millions  of  people  have  emigrated  from  England 
to  different  parts  of  the  world,  but,  according  to  an  offi- 
cial return  m  1862,  the  number  of  British  subjects  in 
India,  not  in  the  service  of  the  Company,  residing  in  the 
interior  of  the  country,  and  engaged  in  agricultural  or 
manufacturing  pursuits,  including  indigo  and  sugar 
planters,  fanners,  landed  proprietors,  cotton  agents,  Ac, 
does  not  exceed  in 

Bengal 273  persons. 

Madras 37  persons. 

Bombay 7  persons. 

Total   817 

In  the  towns  there  are 

Males    6,729 

Females    4,277 

Total 10,006 


What  a  condemnation  of  the  government  of  the  East 
India  Company ;  of  its  land  tenure— its  want  of  roads, 
want  of  law  and  justice  absence  of  every  thing  which 
tempts  men  to  leave  their  homes  for  foreign  lands  I 

A  change  in  the  system  of  government  in  India  is  no 
less  indispensaUe  to  its  ftiture  welfare.  Hitherto,  no 
honours  nor  rewards  await  any  governors  but  those  who 
extend  our  territory ;  dazzled  by  the  glories  of  war  and 
new  conquests,  no  encouragement  is  awsjiied  by  the  go- 
vernment to  the  real  benefactors  of  India — ^those  who 
conquer  barbarism  by  seeking  to  develop  the  leeouroes 
of  the  country  and  to  improve  the  condition  of  the 


people.  The  attentioo  of  the  govenmeni  bung  dis- 
tracted by  continual  wars  or  insnmetions,  they  have  no 
time  to  attend  to  the  wants  of  the  people,  while  the 
revenues,  being  squandered  in  con<fuests,  nothing  re- 
mains to  be  applied  to  roads  and  public  works,  whidi  th» 
government  alone  possess  the  means  of  making. 

Every  governor-general  sent  out  to  India  excites  ex- 
pectations only  to  disifpoint  them.    Much  was  expected 
from  the  administrative  abilities  of  Lord  Dalhonsle;. 
with  great  professions  of  regard  for  the  welfare  of  the 
people,  he  quitted  India,  leaving  the  gpeat  social  griev- 
ances of  the  people  unredressed,  and,  with  the  exception 
of  the  electric  telegraph — ^railways  had  been  proposed  for 
India  before  his  anivu— during  an  administration  of  ten 
years,  he  has  not  originated  a  single  measure  .for  the 
benefit  of  India.    Lord  Dalhousie  says,  in  his  minutes^ 
that  "  the  essential  interest  of  England  requires  that  the 
territoiy  of  Nagpore  should  pass  under  the  British  go- 
vernment ;  for  the  possession  of  Nagpore  will  materiuly 
aid  in  supplying  a  want,  upon  the  secure  supply  of  which 
much  of  the  manufacturing  prosperity  of  England  de- 
pends."   That  is  Hm  artide  of  cotton,  the  importance  of 
which,  he  says,  was  urged  on  him  personally,  by  the^ 
ChiuDiber  of  Commerce  at  Manchester.     His  loradiip 
takes  a  very  mistaken  view  of  the  means  of  promoting 
the  growth  of  cotton ;  there  are  millions  of  acres  of  laini 
in  our  own  possessions  suitable  for  the  production  of' 
cotton,  without  further  conquests  or  annexations.    Had 
the  sums  expended  in  his  wars  been  applied  to  roads, 
canals,  irrigation,  and  other  public  wwks,  Lord  Dalhooiie 
would  have  taken  a  more  effectual  means  of  promoting 
the  growth  of  cotton,  as  well  as  of  all  other  produce  ;  be> 
might  have  covered  India  with  prosperitjr,  and  left  a 
name  behind  to  be  remembered  with  gratitude  to  the 
latest  posterity. 

If,  then,  the  obstacles  which  weigh  upon  the  energies, 
of  the  people,  and  prevent  them  from  developing  the  re- 
sources of  the  country,  were  removed,  India  presents  un- 
bounded means  of  supplying  us  not  only  with  cotton,  but 
with  supplies  of  raw  produce  of  all  kinds ;  but  at  present 
Java,  with  her  ten  millions  of  people,  yields  more  than 
India  with  her  160,000,000.  The  improvement  in  the 
condition  of  the  people  which  would  follow  upon  wise 
and  just  government  would  enable  them  to  consume  oor 
manufactures  of  idl  kinds  to  an  immense  extent.  It  is 
almost  incredible  that  India,  with  her  160,000.000  of 
people,  consumes  a  less  amount  of  our  manufactures  than 
are  consumed  bv  a  few  thousand  people  in  Australia  I 
We  have  the  evidence  of  Sir  Thomas  Munroe,  late' 
Governor  of  Madras,  that  the  small  demand  for  our 
manufactures  arises  solely  from  the  inability  of  the  people 
to  consume  them.  "  If,"  says  that  distin^ished  friend, 
of  India,  *'  the  existing  mode  of  taxation  should  be 
abandoned,  the  countiy,  instead  of  rice  and  dry  grain, 
would  be  covered  with  plantations  of  betel,  cocoa-nut,, 
sugar,  indigo,  and  cotton,  and  the  people  would  take  a 
great  deal  of  British  manufactures,  for  ikey  are  remark- 
ably fond  of  them,  narticularly  of  scarlet.  It  is  a  nii6- 
taken  notion  that  Indians  are  too  simple  in  their  manners 


equals.    They 

goods,  not  by  want  of  inclination,  but  either  by  p)verty 
or  the  fear  of  being  reputed  rich,  and  having  their  rents 
xaised.  When  we  relinquish  the  barbarous  system  ot 
annual  settlements,  when  we  make  over  the  land  either 
on  very  long  leases  or  in  perpetuity  to  the  present  occu- 
pants, and  when  we  have  convinced  them,  by  io»^*[°? 
assessments  above  the  fixed  rent  for  a  series  of  years,  tliat 
they  are  actually  proprietors  of  the  soil,  we  shall  see » 
demand  for  European  articles,  of  which  we  have  at  pre- 
sent no  conception."  If  India  were  able  to  consume  our 
manufactures  in  the  same  proportion  as  the  Unitea 
States,  our  exports  to  India  alone  would  exceed  ^^Pf^ 
sent  total  exports  to  all  parte  of  the  world.  Whatafieia 
for  British  enterprise  I 
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We  have  incurred  a  fearful  responsibility,  as  a  nation, 
by  our  conquest  of  India.  We  have  forciblv  taken  under 
our  rule  150,000,000  human  beings  uufit'for  free  iusti- 
tutions ;  the  British  people  are  therefore  bound  before 
God  to  see  that  steps  are  taken  to  promote  their  happiness 
by  wise  and  just  laws,  administered  by  a  paternal  govem- 
tnent,  with  a  view  to  prepare  them  for  higher  destinies. 
How  have  we  hitherto  fulfilled  this  responsibQity  ?  We 
profess  to  deplore  the  abomination  of  slavery — we  have 
abolished  it  in  our  own  dominions — we  have  entered 
into  treaties  with  foreign  states  to  abolish  the  slave-trade 
— we  keep  armed  squadrons  to  put  it  down— we  glory  in 
these  deeds,  and,  in  a  pharisaical  spirit,  pride  ourselves 
that  we  are  not  as  other  nations.  But  we  are  all  the 
while  the  governors  of  150,000,000  of  human  beings  in 
India,  groaning  under  burthens  and  oppressions  which 
fender  it  doubtful  whether  their  condition  be  not  worse 
than  the  slavery  we  so  much  condemn  in  others. 

It  is  proposed  to  form  an  association  in  the  manufactur- 
ing districts  of  Lancashire,  for  promoting  the  growth  of 
«otton  in  various  parts  of  the  world,  with  the  view  to 
obviate  the  exisiting  dependence  chiefly  on  one  source 
of  supply.  There  are  doubtless  great  advantages  in 
Association  and  union  to  obtain  definite  objects.  1  have 
endeavoured  to  show  that  India  is  capable  of  furnishing 
an  unlimited  supply  of  cotton,  and  that  the  obstacles 
•which  prevent  it  ar&— 

1.  The  want  of  works  of  irrigation. 

2.  The  want  of  roads  and  cheap  conveyanoe. 

^  8.  The  want  of  a  secure  tenure  of  land,  in  perpetaity, 
similar  to  that  enjoyed  by  all  the  British  colonies  and  the 
United  States. 

4.  The  want  of  just  and  well  adminiaiered  laws  and 
an  efficient  police. 

These  are  objects  which  the  people  of  England  may 
legitinubtely  demand  of  the  government,  and  which  the 
government,  in  justice  to  India,  are  bound  to  carry  out. 

Let  it  not  be  supposed  that  by  asking  of  the  govern- 
ment the  expenditure  of  large  sums  for  irrigation,  roads, 
and  canals,  the  manufacturers  of  Lancashire  are  seeking 
for  any  peculiar  favours  to  be  granted  to  them.    Mr. 
Mangles,  the  Chairman  of  the  East  India  Company, 
acknowledges  this  to  be  the  duty  of  the  government, 
and  is  one  of  the  purposes  for  which  they  claim  the 
monoply   of  all  the  land.     So  far  from   asking   any 
T&vour  from  the  government,  they  are  simply  asking 
them  to  fill  their  treasury.    The  profit  aooruing  to  the 
public  exchequer,  from  the  oatlay  of  such  poblio  works 
as  are  most  needed,  is  so  extraordinary,  that  the  only 
wonder  is  why  so  little  has  been  expended. 

The  outlay  of  £180,000  in  irrigation,  in  the  {tfovinoe 
of  Rajahmundry,  yielded,  in  six  years,  an  increased  re-< 
venue  of  £60,000  per  anni^mand  an  increased  prodnctioo 
of  £2^,000  a  year;  so  that  an  outlay  of  £180,000  pro. 
duced  a  return  of  £280,000  per  annum.  In  Tanjore,  an 
•outlay  of  £250,000  in  public  works  produoed  an  increased 
revenue  of  £200,000  a  year,  and  an  inereaeed  value  of  land 
of  £200,000  a  year,  so  ihat,  in  tbis  ipstanoe,  an  outlay  of 
£250,000  produced  a  return  of  £400,000  a  year  1  The 
tolls  received  on  the  Coomptah  road  paid  off  the  outlay 
the  first  year.  Colonel  Cotton  states  that ^ ' '  the  average 
retorn  on  all  the  new  irrigation  in  the  Madras  Presi- 
dency, for  th«  last  fourteen  j'eard.  is  eeventy  per  cent., 
taking  the  whole  of  the  years  since  their  execution. 
Theprymt  annual  profit  is  at  leaat  cent,  per  oent.,  and 
that  without  counting  the  improvement  of  private  pro* 
ijwrty. 

The  government  of  Iikdia  have  incurred  a  debt  of  up- 
wards of  £50,000,000  for  war  pai*p09e8.  Why  cannot 
they  borrow  for  making  puUic  works  ?  l»  India  the 
department  of  public  works  should  be  considered  one  of 
the  very  first  in  the  state.  Then?  would  be  less  difficulty 
in  raising  funds  on  the  credit  of  the  government  for 
objects  of  acknowledged,  public  utility  than  for  purpose* 
-of  war;  and  the  profits  attending  public  works  are  so 
-enormous,  that  if  they  were  faithftuly  set  apart,  as  a 


sinking  fund  in  extinguishing  the  debt,  India  might  ba 
covered  with  public  works  for  nothing. 

It  is  contended  by  the  Indian  authorities,  rather  as  it 
would  seem,  as  an  apology  for  their  inertness  and  negleci^ 
Uiat  even  if  the  roads  were  good  and  the  lands  of  India 
were  irrigated  and  made  productive,  it  does  not  fol- 
low that  we  should  obtain  4uore  cotton  from  India  than 
at  present.  That  India  produces  a  variety  of  produoo^ 
and  she  will  naturally  grow  that  which  yields  most  profit. 
Tliat  supplies  of  cotton  are  a  question  of  price,  and  un» 
less  we  can  afiord  to  give  such  a  price  for  it  as  will  yield 
at  least  an  equal  profit  with  other  produce,  that  cotton 
will  not  be  grown. 

No  doubt  these  are  spedous  arguments,  bU|t  it  may 
be  answered  that  India  lias  at  all  times  produced  a 
variety  of  products,  but  has  never  ceased  to  grow  cottony 
and  it  may  therefore  be  inferred  that  cotton  has  been  aspro«> 
fitable  as  auythijog  else.  That  if  by  irrigation  the 
quantity  of  produce  be  increased,  the  various  products 
will  still  bear  the  same  relative  value  to  each  other  as  at 
present.  Cotton  would  be  grown  then  as  it  is  now,  but  if 
irrigation  increased  the  quantity  grown  4  or  5  fold,  tho 
cost  of  production  would  be  diminished ;  and  with  iukr 
proved  and  oheaper  modes  of  cleaning,  good  roads,  chew 
and  expeditious  modes  of  transit  to  market,  cotton  could 
be  afibrded  at  a  less  cost,  and  with  better  profit  to  tha 
grower  than  before  irrigation. 

Mr.  Nesbit  Shaw,  formerly  a  collector  of  revenue  in 
the  Dliarwar  district,  is  decidedly  of  opinion  that  India 
ou),  even  at  pi'escnt,  compete  with  An>erica,  not,  ^w« 
ever,  by  growing  indigenous  cotton,  but  by  fairiy  turning 
attention  to  the  steady  introduction  of  superior  varieties^ 
b^  introducing  all  practicable  improvements*  and  by  a 
rigid  determination  to  put  down  adulteration  and  other 
frauds  in  the  trade.    Mr.  Shaw  tried  the  experiment^ 
under  many  difficulties,  of  growing  on  unirrigated  land 
several  thousand  bales  of  cotton  from  New  Orleans  seed. 
This  cotton  Wisui  sold  in  Manchester  at  G^.  per  lb.,  while 
the  native  cotton  only  sold  at  d^d.  per  lb.    The  produce 
from  New  .Orleans  seed  is  about  lOOlbs.  o(  clean  cotton 
per  acre ;  from  native  seed  it  is  only  00  to  701bs.  pop 
acre.    This  cotton  from  New  Orleans  seed  only  >ielded 
about  1^.  per  lb.  to  the  cultivjUor,  and  if  this  left  an 
large  a  profit  as  other  kinds  of  produce,  it  would  con  tijoma 
to  be  grown  for  a  constant  demand.    Colonel  Cotton 
estimates  thikt  at  least  one  anna  (IJd.)  per  lb.  could  be 
taken  off  the  cost  of  briiiging  cotton  to  market  by  imr 
proved  communications.    In  this  case  India  cotton  from 
New  Orleans  aaed  might  be  laid  down  in  Liverpool  at 
3^d.  or  4d.  per  lb.  But  supposing,  by  means  of  irrigation^ 
the  land  were  made  to  yield  four  or  five  fold)  unless  tl^ 
government  raised  the  assessments  of  the  ryots  in  propor^ 
tion,  and  appropriated  all  the  improvements  ,to  themr 
selves,  the  cost  of  production  would  be  so  reduced  as  to 
enable  India  to  compete  with  the  lowest  known  prices  at 
American  cotton. 

In  a  country,  however,  where  the  cultivators  of  cotton 
are  so  poor  and  wretched,  and  where  the  unfortunate 
ryot  usually  mortgages  his  future  crop  before  it  is  grown, 
at  a  rate  d  interest  amounting  from  40  to  60  per  cent, 
per  annum,  it  cannot  be  expect^  that  he  will  be  induced 
to  depart  from  the  old  system  of  cultivation,  or  try  ex- 
periments with'  new  seeds,  or  new  or  more  economical 
methods  oi  cleaning  cotton.  It  seems,  in  the  peculiar 
condition  of  India,  that  European  infiuenoe,  agency,  9fid 
capital  are  indispensable  toan.^rly  and  large  pEoduction 
of  cotton  of  improved  quality.  Thia  is  a  subject  whiqh 
would  properly  engage  Uie  attention  of.  an  aaeociation 
formed  ifor  promoting  the  growtl]L()f  cotton,  as  also  the 
means  of  delivering  the  ryots  from  the  ci^aQtious  of  the 
money-lenders  and  middle  men,  of  whom  a  resident  of 
man^  years  thus  writes ; — "  The  middle  men  are  |)ro- 
verbiaUy  the  greatest  villains  in  the  country.  There  is 
a  seriea  of  two  or  three  of  them  through  whom  the  cotton 
passes  before  it  gets  into  the  hands  of  the  Bombay  mar* 
chants.    To  the  fyni  man  of  the  9erie4  the  material 
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fDrofaftblyin  at  good  and  clean  a  state  as  would 
altogetoer  aatisfy  the  most  fastidion^  of  our  Duanfac- 
tnrera.  Bat  wHh  this  commenees  the  pmcen  of  dete- 
rioration. He  sells  by  weight  rather  than  quidity.  He 
exposes  his  ^lurchases  to  the  hot  wind,  and  thus  gains  a 
few  ottuoetfof  dust,  and  to  the  dew  at  night,  and  thus 
gains  a  few  pounds  of  moisture.  He  then  disposes  of  it 
to  anolSher  party,  who  gives  it  a  second-  edition  of  dust 
and  dew^  And  further  aods  the  swe^in^  of  the  cleaning 
gins,  and  seed  of  cotton,  and  other  minute  particles  of 
refuse.  1  have  known  these  broadcast  on  layers  of 
cotton,  which  are  then  rolled  up  into  the  loose  bales,  or 
bundles,  in  which  state  the  brokers  of  the  Bombay  mer* 
ohanti  purchase  the  material." 

An  excellent  opportunity  is  presented  of  encouraging 
the  growth  of  cotton  without  one  farthing  of  expense  or 
of  risk  to  the  government.  The  province  of  Candeish  is 
one  of  the  richest  in  India,  and  peculiarly  suited  for  the 
growth  of  cotton.  The  country  is  covered  with  ruined 
towns  and  villages,  which  attest  its  former  pro^«rit^. 
At  present  only  14:  per  cent,  of  the  whole  province  is 
cultivated,  the  remaming  86  per  cent,  lying  waste ;  of 
which  Captoin  Wingate,  the  Bevenue  Survey  Com- 
missioner, says,  "  Nearly  the  whole  of  this  b  compara- 
tively fertile,  and  suitable  to  the  growth  of  exportable 
products,  sttcha^  cotton,  oil  seeds,  dm."  "  The  ryots," 
"  he  says,  are  ready  and  anxious  to  extend  their  culiiva- 
tion,  but  dare  not  do  so  with  their  present  rates.  A  re- 
duction would,  I  am  satisfied,  cause  an  immediate  and 
great  extension  of  cultivation  where  there  is  waste  to 
break  up."  Captain  Wtneate  waaagainand  again  adced 
by  the  ryots  to  assess  ail  the  land  of  their  villages, 
whether  good  or  bad,  at  one  and  the  same  rate,  to  escape 
the  corrupt  exactions  of  the  assessors.  They  would 
then,  they  said,  know  exactly  how  they  stood,  and  be 
able  to  take  up  waste  without  hesitation,  which  they 
never  could  do  as  matters  are  now  managed. 

Here  is  aUo  an  opportunity  for  the  Indian  government 
to  tiy  the  experiment  of  a  secure  tenure  of  land  in  per- 
petuity, such  as  exists  in  all  the  British  colonies,  ana  in 
the  United  States— a  system  which  has  resulted  in  an 
amount  of  prosperity  and  happiness  which  might  be 
equally  enjoyed  oy  India.  The  people  want  the  land, 
and  would  gladly  cultivate,  on  tneae  terms,  all  that  is 
now  laying  waste.  Every  farthing  the  government  re- 
ceived from  unoccupied  land  would  be  clear  profit — in- 
dustry would  be  promoted,  capital  accumulated,  the  at- 
tachment of  the  ^ople  would  be  secured,  and  the  experi- 
ment would  be  tned,  without  cost,  whether  a  greater  re- 
Tonue  could  not  be  raised  from  prosperous  farmers  than 
from  poverty-stricken  lyots.  There  are  in  Candeish  five 
million  acres  of  land  capable  of  growlog  cotton,  and 
also^  great  facilities  of  Irrigation. 

There  is  land  enough  in  this  one  province  alone,  capa- 
ble of  producing  more  cotton  than  is  now  grown  in  the 
United  States. 

It  may  be  asked,  however,  is  it  possible  to  find  a  de- 
mand for  such  an  enormously  increased  production  of 
cotton  ?  I  well  remember  the  incredulity  with  whidi 
the  prediction  of  an  eminent,  but  sanguine,  Liverpool 
cotton-broker  was  received,  vie,  that  the  time  would 
Qome  when  our  consumption  of  cotton  would  reach  a  mil- 
lion bales  per  annum  !  But  at  the  weight  of  the  packages 
of 'that  day  we  are  now  consuming  upwards  of  three 
million  bales  per  annum.  Perhaps  I  may  be  accused  of 
the  like  apparent  extravagance  when  1  sav,  tiiat  I  can 
see  no  reason  why  our  consumption  should  not  reach 
6,000,000  bales  a  year. 

There  is  no  limit  to  the  consumption  of  cotton  but 
the  want  of  a  cheap  supply  of  the  raw  material,  and  that 
I  have  endeavoured  to  show  it  is  posable  to  obtain. 

Look  at  the  extraordinary  increase  in  our  foreign 
trade  imce  we  fraely  opened  our  ports  to  the  produce  of 
the  whole  earth,  if  any  Leaguer  had  had  the  temerity 
to  predict,  that  in  10  years  irom  the  establishment  of 
IVee  Trade,  our  foreign  trade  would  be  doubled,  he  would 


have  been  pronounced  as  fit  only  for  Bedlam,  Yet  bo 
it  is.  Free  Trade  has  doubled  our  exports  in  10  yean,  but 
it  has  yet  greater  triumphs  in  prospect.  Independently 
of  India,  which  may  be  made  capable  of  taking  from  ns 
as  much  as  our  present  exports  to  all  the  world,  Free 
Trade  has  become  as  much  a  necessity  with  all  nationi 
as  nilways  are  to  the  prosperity  of  a  district.  We  ms 
towns  without  railways  ;becQme  isolate  and  declioe, 
and  so  it  will  be  with  nations  who  ding  to  prohibitioni 
and  monopolies. 

In  conclusion.  In  dealing  with  the  future  of  India,  let 
us  "  be  just,  and  fear  not."  It  is  fortunate  that  in  seek- 
ing to  develop  her  resources,  our  duty  and  our  interests 
f:o  hand-in-hand.  If  it  be  possible  to  render  the  lands  of 
ndia  equally  pkt>ductive  with  thoee  cultivated  by  slats 
labour,  who  can  foresee  the  consequences?  It  may  aid 
the  solution  of  interesting  problems.  Can  idave  labour, 
costing  3s.  a  di^',  successfully  compete  with  Indian  free 
labour  at  Sd.  a  day?  And  what  will  be  the  saleable 
value  of  human  beings,  should  slavery  cease  to  be  profit- 
able ?  Who  can  tell,  but  that  justice  to  down-trodden 
India,  may  be  the  instrument,  in  the  hands  of  Providence, 
of  hastening  the  emancipation  of  the  down-trodden  noe 
of  Africa? 


DISCUSSION. 

Hr.  J.  B.  SfiAnp  said,  that  looking  at  the  amount  of 
capital  invested  in  the  several  branches  of  the  cotton 
manufacture,  at  the  number  of  persons  employed  in  it, 
and  at  the  innumerable  interests  dependent  upon  it,  thi 
importance  of  the  subiect  could  not  be  overrated.  Tke 
author  of  the  paper  had  taken  a  retrospective  view  of  the 
supplies  of  cotton  from  an  early  period  of  the  present 
century,  but  it  might  not  be  without  interest  to  go  a 
little  mrther  back,  and  show  the  gradual  progress  of  the 
trade  in  this  commodity,  especially  with  the  United 
States,  and,  in  like  manner,  to  note  the  falling  off  in  the 
supplies  from  some  other  countries  upon  which  we  were 
formerly  more  immediately  dependent  for  cotton.  The 
present  annual  production  of  cotton  in  the  United  States 
was,  in  round  numbers,  1,900  million  pounds  weight. 
This  would  seem  to  be  the  work  of  generations ;  but  it  was 
not  so.  It  was  the  result  of  efforts  made  within  Uie  period 
of  a  single  life.  He  (Mr.  Sharp)  might  truly  make  that 
remark,  since  the  first  importation  of  cotton  from  the 
United  States  into  this  country  took  place  in  the  same 
year  in  which  he  was  bom.  In  1784,  the  year  succeeding 
the  final  establishment  of  their  independence,  eight  bales 
of  cotton  were  imported  from  the  United  States  into 
Liverpool,  and  so  little  were  the  authorities  then  awars 
of  the  capability  of  that  cotmtry  for  the  production  of 
cotton,  tnat  the  Custom-house  officers  actually  seised 
those  bales  for  an  alleged  violation  of  the  Navigation 
Laws  as  then  in  force.  This  was  certainly  commencing 
on  a  very  minute  scale,  eight  bales  weighing  something 
more  than  a  single  ton.  But  little  progress  seemed  to 
have  been  made  in  the  next  ten  years,  for,  in  1794, 
the  total  export  was  only  1,600,000  pounds,  of  which 
848  bales  were  imported  into  Liverpool.  A  few 
years  after,  the  cultivation  rapidly  increased,  for  in 
eleven  years  more,  that  is,  in  1805,  the  exportation 
was  40  millions,  and  in  a  further  period  of  ten  yean, 
1815,  it  had  reached  88  million  pounds.  Pasting  thus 
briefly  over  thoee  early  periods,  he  came  to  the  year 
1821,  from  which  date  he  purposed  taking  rather  a  fuller 
view  of  the  question,  chiefly  because  he  had  in  hif 
possession  the  official  accounts  of  the  American  govern- 
ment, showing  the  exports  for  each  of  the  35  years,  from 
1821  to  1855,  in  quantitjr  and  value.  This  term  of  dS 
years  he  (Mr.  Shurp)  divided  into  seven  periods  of  fivo 
years  each.  It  would  be  desirable,  in  the  first  instance, 
to  show  the  total  exportation  of  cotton  from  the  United 
States  for  each  period  of  five  years,  distinguishing  the 
portion  which  came  to  thb  country  from  that,  sent  toaiS 
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ac: 


Other  parts  of  the  world.    The  export  from  Americifc  wa<> 
in  the  several  periods  of  five  yeHn  eacdh,  ^  ibUo^«« : — 


PfiBIOD. 


[ToUl  Bxpbrt 

fromtha 

States. 


,       -Hi    < 


1821  to  1825 
1826  to  1830 
1831  to  1835 
1836  to  1840 
1841  to  1845 
1846  to  1850 
1851  to  1855 


Totds 


Uimoa  Urn, 

762 
1,272 
1,695 
2.681 
3,643 

3,551 
.  .M28. 


18,672 


Ofwludito 
thif  countiy. 


569 
867 
1,230 
1,841 
2,490 
2,494 
3,42^ 


12,015 


To  aU  other 
pArtA. 


MilUonU)«. 

193 

405 

465 

780 

1.163 

1,057 

1,704 


From  the  Bast  Indies 2,067,000^060 

West  Indies  .. 96,000,000 

Bnzll 798,000,000 

Mediterranean  397,000,000 

*... 85,000,000 


M 


All  Qtlier  parts. 


5.767 


The  aggregate  export  from  the  United  States  in  those 
35  years,  it  would  be  seen,  was  to  the  enormous  extent  of 
18,672  millions  of  pounds,  of  the  computed  Value  thert 

of  1,829  million  dollars,  or  £381  millions  sterling,  Of, — . ^—^^t> *   •—  *«,**.vx«  ow;i*.*,g.    ** 

which  this  country  took  12,915  million  pounds,  or  rather  ]  th«iy  added  tb  this  the  large  value  of  the  manufactured 
more  than  69  per  cent,  of  the  whole,  of  the  value  of  goods  coni^med  at  hbmfe,  tfhich  would  fall  little,  if  at 

*ll,  ihort  of  the  value  exported,  the  great  importance  of 


Together  ..»    3,462,000,000 

makinif;  wfth  that  from  America,  the  aggi^eg'ate  of 
16,37t  mlMioii  pounds  as  the  entire  import.  There 
were  exported;  in  the  same  time,  l;718'  million  pounds, 
leaving,  as  the  entire  supply  for  home  consumption, 
14,664  minion  pounds,  or  an  average,  for  the  whob 
tenn  of  35  years,  of  419  million  pounds  per  annum. 
It  mi^ii  he  well  to  show,  in  a  few  wottte,  the  vahie  of 
that][)ropdrti6n  of  the  last-mentioned  quantity  of  cotton, 
wbrked^  at 'home,  which  was  expbrted  in  goods  and 
yam. '  The  total  declared  value  of  mannfkctured  goodi 
exjibrtted  in  the  35  years  fhmi  1821  to  1^55,  botS  In- 
clusive, was  G9B  millions  sterling,  and  of  yarn,  194 
millldnfc  Wcrltetf— together  T92  millions  sterlfng.    If 


£263  millions  sterling,  being  an  average  of  7}  millions 
sterling  for  the  whole  term,  or,  takingthe  last  five  years 
separately,  the  value  of  our  proportion  was  68  miUions 
sterling,  or  an  average  of  13}  millions  sterling  per 
annum.  All  the  rest  of  the  world  took  ,5,757  milium 
pounds  weight,  about  half  of  which  was  exported  to 
France.  It  was  not  necessary,  and  might  be  di^cult,  to 
conipute  the  exact  weight  of  cotton  consumed  in  tlie 
United  States.  The  earliest  information  jafforded  on 
that  head  referred  to  the  year  1827,  when  the  consump- 
tion was  stated  at  103,480  hales ;  and.  with  occasional 
variations,  it  had  cone  on  progressively,  until,  in  1856, 
it  reached  652,739  bales;  which,  at  the  rate  of  400 
pounds  per  bale,  gave  261  million  pounds  as  the  quan- 
tity converted  into  goods  in  that  country  in  the  last  year. 
With  reference  to  the  price  of  cotton  at  various  times 
within  those  35  year%  as  valued  officially  on  the  other 
side,  the  highest  and  lowest  prices  during  that  time  were 
lO^d.  and  3d.  per  pound.  The  value  of  lO^d.  existedonly 
for  a  single  year,  1825,  the  highest  prices  at  any  other 
period  having  ranged  between  8d.  and  8^.  for  four  years, 
viz.,  1821,18231 1835,  and  1836.  The  lowest  price  of  the 
whole  term  was  in  1845,  when  it  stood  at  a  minute  fraction 
below  3d. ,  and  in  1843  and  1849,  at  small  fraetionsabove  3d . 
per  pound.  These  were  all  the  extreme  rates  deserving 
of  notice.  The  general  average  price  of  the  whol^  35 
years  was  9-^  cents,  or  4^.,  say  5d.  sterling  per 
pound,  which  average  was  also  within  a  shade  of  that 
which  existed  during  tlie  Ust  five  years  of  the  term. 
The  present  price  in  th^  American  ports,  according  to 
the  latest  quotations,  was  13}  to  14  cents,  heing  6}d.  to 
7d.  sterling,  which,  upon  an  annual  consumption  of  700 
million  pounds,  would  add  between  five  and  six  millions 
sterling  to  the  general  average  of  the  consumers'  price 
on  this  side,  carrying  the  whole  value  of  the  year's 
supply  to  about  twenty  millions  sterling.  He  would 
glance,  for  a  moment,  at  the  cause  of  these  various  rates 
of  value.  The  fluctuations,  as  regarded  the  quantity 
supplied,  were  very  extensive,  having  been,  on  several 
occasions,  as  much  as  200  or  300  million  pounds  of  in- 
crease or  decrease  in  two  consecutive  years ;  and,  in  one 
instance  (1850),  there  was  a  fall  of  400  million  pounds 
below  the  quantity  of  the  preceding  year,  and  a  rise  of 
300  millions  in  the  next  year.  He  (Mr.  Sharp)  in- 
clined to  the  opinion,  that  these  fluctuations  were,  in 
the  main,  brought  about  by  the  higher  or  lower  prices 
realised  in  the  preceding  year.  The  United  States, 
however,  were  not  the  only  source  of  supply.  There  had 
been  considerable  importations  from  other  quarters — the 
East  Indies,  West  Indies,  Brazil,  and  the  Mediterranean. 
The  entire  import,  in  the  35  years,  from  all  countries, 
other  than  the  tlnited  States, 


the  wltole  qut^tion,  in  the  gen^ml  Amini  of  the  countjy, 
must  be  admitted.    He  would  now  direet  attention  to  ^e 
second  and '  more  ni^s^n^  cotiadenitioni^thc  question  of 
fQtUre^  supplies  of  eotton  i  how  far  we  might  platie  reason- 
able depetfd^co  trponf  the  United  States ;  and  to  what 
other  countries  we  must  look  for  the  supply  of  a  con- 
tinually   increasing  demand..     He  had  lately  pasi^ 
throngn  Bolton ;  and  the  number  of  mills  just  completed, 
or  lit  cdutise.  of  construction,  struck  him  as  veT>^  t^tH' 
ordinanr.    tie  could  not  but  thihk  that  they  were  losing 
sight  of  the  fkct,  that  land  could  not  be  cultivated,  seed 
sown,  and  the  fruit  obtained,  with  the  tame  rapidity  that 
mills  could  be  built.    If  the  other  manufacturing  diE* 
tricts'  were  all  to  pursue  the  same  course,  an  extra  million 
of  bales  would  hardly  lifford  the  means  of  keeping  them 
at  work.    But  the  present  question  was,  how  the  present 
supply  was  to  be  maintained  on  terms  more  moderate. 
In  addition  to  the  United  States  there  were  four  well- 
known  scouroes  open — the  East  Indies,  the  West  Indies, 
Brazil,  and  the  Mediterranean ;  besides  other  quarters, 
brought  more  recently  under  notice,  as  Western  Afirica, 
Australia,  and  Natal  in  South  Africa.    The  Brazils  and 
Egypt,  not  being  under  British  control,  would  naturally 
be  wholly  guided  by  a  regard  to  their  own  pecuniary  in- 
terests, in  whatever  measures  they  might  take  to  increase 
the  cultivation  of  cotton ;  and  there  they  must  be  left. 
Western  Africa,  Australia,  and  Natal,  might  be  looked 
forward  to  with  some  confidence  by  the  next  generation,, 
but  not  to  any  extent  by  the  existing  race  of  cotton 
manufacturers.    Much  pains  would  have  to  be  taken  to 
organise  a  proper  system  of  labour  in  Africa,  whether  in 
the  western  or  the  southern  districts.    The  Negro  and 
Kaffir  were  alike  too  migratory  In  their  habits  to  settle 
down,  within  any  short  period,  to  regular  works  of  in- 
dustry; and  in  Australia,  the  rates  of  labour  must 
materially  change  before  it  could  be  applied  to  the  culti- 
vation of  cotton  with  any  chance  of  renumeration  to  the 
growers.    Samples  had  been  produced  from  the  western 
parts  of  Africa,  as  well  as  from  Australia  and  Natal,  of 
excellent  staple  and  general  |;ood  quality.    This  left  no 
doubt  of  their  power  and  their  estimated  produce.  They 
were  therefore  tiirown  back  upon  the  East  Indies,  whica 
always  had  produced  considerable  quantities  of  cotton, 
chiefly,  however,  of  certain  rather  low  qualities;  and 
upon  the  West  Indies,  which  did  formeny  produce  it, 
and  could  again,  in  any  quantity,  and  of  very  superior 
quality,  on  certain  well-understood  conditions.    In  the 
East  Indies  labour  and  land  were  superabundant ;  although 
in  many  parts  where  the  cultivation  had  been  attempts, 
there  were  influences  of  climate,  or  other  causes,  in  ope- 
ration, which  had  impeded  the  snooeas  of  the  xmdei-tjJring  ; 
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the  produce  in  many  inBtances,  being  also  too  small  to 
gapply  even  the  moderate  wants  of  the  ryots.    Mr.  Smith 
had  already  drawn  attention  to  the  want  of  sufficient 
communication  between  the  places  of  growth  and  those 
of  shipment,   and  had  pointed  out  the  absolute  neces- 
sity   for  improvement   in   the    means   of  transit.      It 
was  to  be  hoped  that  the  time  was  approaching  when 
the  power  of  supply  of  cotton  from  India,  extending  over 
vast  tracts  of  country,  from  Madras  and  the  Malabar 
eoasts  of  the  south,  in  a  northerly  and  north-westerly 
direction,  towards    Surat  and  Bombay,  including  the 
districts  of  Berar,  Broach,  and  other  favourite  localities 
for  that  particular  culture,  would  be  developed  to  an 
extent  commensurate,  not  only  with  the  present,  but  the 
anticipated  consumption.     He  saw  no  reason  to  despair 
of  seeing,  in  due  time,  the  staple,  general  quality,  and 
improved  system  of  cleaning  brought  to  such  a  condition 
M  to  approach,  if  not  to  equal,  the  quality  of  American 
Upland  cotton.    This,  in  fact,  was  nearly  accomplished  in 
the  southern  provinces  of  Hindostan  and  in  the  island  of 
deylon.    It  must,  however,  be  lx>rne  in  mind  that  China 
had  always  been  a  large  customer  to  India  for  cotton. 
Existing  official  accounts  shewed,  for  a  succession  of 
years,  an  average  annual  export  from  Bombay  to  China 
of  460,000  peculs,  equal  to  60  million  pounds  weight,  and 
it  had  been  sometime  much  more.    He  would  now  turn 
to  the  question  of  the  capability  of  the  West  Indies  for 
■i^ording  supplies  of  cotton.    The  same  year  that  the 
United  States  sent  us  8  bales,  the  West  Indies  supplied 
above  25,000  bales;  and  those   supplies  continued  to 
•verage    from    30,000    to  40,000  bales  a  year,  until 
.gndnally  swamped  by   the  enormous  increase   in  the 
United  States,  and  finally  almost  annihilated  by  that 
eontiaued  increase  and  the  effect  of  negro  emancipation. 
Most  of  the  West  India  islaods  contributed  more  or  less 
o£  cotton  in  those  days,  particularly  Jamiaca,  with  its 
four  millions  of  acres.    If  a  line  were  drawn  fcom  east 
to  west  through,  or  a  litUe  below,  the  centre  of  tiie  island, 
l^e  greater  portion  south  of  that  line,  not  enifiloyed  for 
-other  purposes,  would  produce  excellent  cotton.    There 
were  also  many  parte  north  of  that  line  which  would  also 
vroduoe  cotton,  but  the  greater  portion  of  the  northern 
half  of  the  island  was  too  hilly  to  be  favourable  for  that 
growth .    The  colony  of  British  Guiana  was  formerly  the 
favourite  spot  for  cotton  cultivation*     The  cotton  of 
Demerara  and  Berbioe  was  admitted  to  be  second  only 
to  Sea  Island  in  quality ;  and,  within  the  last  few  days,  a 
svnple  grown  in  Demerara  had  been  exhibited,  which 
was  judged  to  be  ia  no  respect  inferior  to  Sea  Islaod. 
The  Fibre  Company  with  which  Mr.  Sharp  was  con- 
nected had  lately  been  enabled,  through  the  means  of 
Mr.  <^lqgg,  of  Manchester,  to  send  to  tihe  colonies  a  parcel 
of  choice  seed  of  the  Sea  Island  cotton,  in  order  that  ex- 
peruaents  might  be  made.    Mr.  Sharp  then  called  atten- 
tion to  the  capabilities' of  the  colony  of  British  Guiana. 
There  was  not  a  ^ot  in  the  world  more  capable  of  pro- 
diicing,  in    perfection,  almost   every  product  of   the 
tropics,  than  that  splendid  colony.    With  an  extent  of 
surface  of  75,000  square  miles,  or  48  million  acres**^ 
soil  of  almost  unequalled  depth  and  richness—vegetation 
•of  the  most  luxuriant  character—- and  considerable  facili- 
ties for  communication  by  water,  and  to  some  extent  hy 
rail — ^there  was  no  limit  to  its  productive  -powers,  and 
bat  one   drawback— the   scarcity    of  labour.     Of  its 
forty -eight   million  ^cres   a   space   of    twenty-eight 
miles    square    would   yield   500,000   bales   of   cotton 
a^year.      As  to  the  special  advantages  of  this  colony 
for  the  growth  of  cotton,  there  was  a   coast  Uoe  of 
about  250    miles,  stretching  from  the   River  Coren 
tin,  the  boundary  of  Surinam  and  Berbioe  on  the  east,  to 
tile  Biver  Orinoco  on   the  west,  possessing  for  cotton 
cultivation,  all  the  advantages  of  the  Sea  Island  district 
of  the  United  States.    Much  of  this  was  in  the  olden 
time  laid  down  in  cotton  of  superior  quality ;  and  could 
he  so  applied  again  with  the  greatest  advantage,  and 
twithout  prejudice  to  the  other  products  of  the  colony ; 


since  the  coast  portion  of  it,  so  favourable  for  cotton,  vis 
not  so  well  adapted  for  the  production  of  sugar.  Jj&booi, 
however,  was  wanting.  For  the  consideration  of  thia 
subject,  there  was  held  at  George  Town,  the  capital  of 
Demerara,  on  the  26th  of- March,  a  numerous  and  inoit 
influential  meeting  of  the  colonists,  when  resolatiom 
were  unanimously  passed,  and  a  petition  to  parliament 
decided  upoi).  All  the  colonists  required  was,  the  re- 
moval of  those  needless  and  vexatious  regulations  which 
had  seriously  impeded  immigration,  but  which  it  was 
now  to  be  hoped  would  be  done  away  with  for  the  advan- 
tage of  all  classes ;  and  the  men  of  Manchester  must,  if  for 
their  own  sakes  only,  lend  their  strenuous  aid  to  accom- 
plish that  end.  He  (Mr.  Sharp)  feai*ed  that  the  measures 
of  government  had  been  on  this  point  too  much  infloenced 
by  the  representations  of  those  who  propagated  a  belief 
that  all  measures  for  promoting  the  immigration  of 
labour  into  the  colonies  had  been  so  many  steps  in  the 
direction  of  absolute  or  virtual  slavery.  He  did  not  think 
that  there  were  ten  men  in  the  British  dominions  who 
desired,  or  who  would  not  most  strenuously  resist,  any 
step  that  should  promote  a  renewal  of  that  system.  Mr. 
Sharp  concluded  by  expressing  his  satisfaction  at  the 
recent  formation  of  an  association  in  the  manufacturing 
districts  for  promoting  this  object. 

Mr.  £.  Watkin,  M.P.,  remarked  that  the  author  of 
the  paper  had  rendei^ed  great  public  service,  not  only  in 
exhibiting  the  dangers  to  which  the  country  might  be 
exposed  from  a  short  supply  of  cotton,  but  alio  the 
remedy  to  be  applied  in  tliis  important  matter.  This 
might  be  a  somewhat  dry  question ;  but  it  was  a  deeply 
important  one,  afiectii^  the  welfare,  the  progress,  and 
the  happiness  of  so  laige  a  portion  of  our  population. 
He  felt  it  a  disgrace  that  thip  English  nation  should  hays 
been  so  long  quiescent,  while  the  vast  continent  of  India 
had  not  been  developed  for  the  production  of  this  ma» 
terial  as  it  ought  to  have  been,  and  that  the  East  India 
Company  should  have  been  allowed  so  long  to  have 
neglected  this  important  subject.  The  author  of  the 
paper  had  drawn  attention  to  the  fact  that  they  were  at 
the  present  moment  depend/ent  upon  slave  laoour  for 
their  supplies  of  cotton.  But  how  long  would  that 
system  last  ?  He  believed  there  could  not  be  found  a 
single  man,  north  of  Washington,  who  would  venture 
to  guarantee  the  existence  of  slavery  for  §nother  COyezxs. 
In  1856  they  received  1,000,000,000  lbs.  of  cotton, 
700,000.000  lbs.  of  which  came  from  America.  That 
was  double  the  quantity  of  cotton  they  imported  10 
years  before ;  but,  notwithstanding  the  oonsumption  of 
cotton  in  this  country  had  increased  100  per  cent,  in  10 
years,  yet  it  w^as  the  fact  that  the  slaves  in  the  United 
States  had  only  increased  at  the  rate  of  28  per  cent. ;  the 
same  also  was  the  rate  of  increase  in  1810  as  com- 
pared with  1800.  When,  therefore,  they  saw  that  the 
increase  in  the  amount  of  laboi^r  was  not  sufficient  to 
supply  the  incr^sing  demands  for  cotton,  they  must 
naturally  have  recourse  to  their  own'poasessions  for  the 
production  of  that  commodity  ;,and  he  trusted  that  those 
who  were  moving  in  this  direction  would  receive  the 
aid  and  co-operation  of  the  country  at  large  in  so  im- 
portant an  object. 

Mr.  Hyde  Clabkje;  would  briefly  call  the  attention  of 
the  meeting  to  an  important  region  in  India,  which 
united  all  the  conditions  necessary  for  the  cultivation  of 
cotton.  On  the  map  before  them,  of  the  Northern 
Bengal  Railway,  would  bo  seen  laid  down  the  Sub- 
Himalayan  region,  peculiarly  suitable  for  producing 
this  material  of  a  superior  quality,  because  the  rains 
came  on  after  the  sowing,  so  as  to  prevent  the  drj'ing  up 
of  the  {)lant.  Dr.  Campbell  had  carried  out  a  scries  of 
experiments  in  the  culture  of  cotton  in  thewc  districts, 
and  in  a  letter  to  the  Timet  of  the  16th  Feb.  last,  had 
.made  the  following  statement : — 

You  are  aware  that  the  Court  of  Directors  and  the  Qoven* 
meat  of  India,  in  their  4uudety  to  introdace  focei^n  oottoot  idto 
India,  went  to  the  expense  of  having  American  cotton  planten 
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to  ttj  diftmit  kind*  of  fonlgii  eoltoo  in  BnndclGiiiid  to  tfao 
weitwwd,  and  in  Rnngpoor  aiid  Dacea  iieh  mud  voy  prcdae. 
tite  diitrieti  of  Nortbem  BeogaL  la  letding  the  itanll  of 
thete  triali  I  wm  mncfa  ttrack  with  the  itven  hSd  by  the|»lui- 
ten  on  the  want  of  lain  at  and  ioon  after  the  eowing  icaaon.  aa 
being  advene  to  the  fnll  fneeen  of  tiieir  ezperioienti.  Tfaia 
was  particnlarlj  the  caae  in  Bnndeleand ;  and  alio,  bat  to  a 
nnallcr  extent,  m  BengaL  It  waa,  therefore,  a  great  object  to 
find  a  elinutte  with  a  wetter  fpring  than  the  pluna  of  Bengal, 
and  tl^8  we  hare  in  the  terai  or  lowlanda  at  the  base  of  the 
SMtem  HimahkTa,  and  in  the  onter  Talleys  of  the  Daijeeling 
hills,  where  indigenons  cotton  is  regnUrlr  enltiratcd.  The 
cotton-Bowing  season  is  in  Vebroaiy  and  Much,  and  it  is  ve- 
narfcable  that  about  the  middle  oi  March  frcqnent  showers  iMcin 
to  fiiU,  and  eontinoe  to  do  so  throogbont  April  and  May.  Thia 
secures  sufficient  moisture  to  tiieyonngjplant,  and  theseorching 
of  it  is  obviated.  It  was  with  a  view  oftuning  this  fliTOorable 
feature  of  the  Daijeeliog  climate  to  good  account  that  12  cwt. 
of  acclimatised  Sea  Island  cotton  seed  was  nroenred  by  me  fimn 
Coimbatoor,  in  the  Madras  territoiy,  and  tned  in  the  Daijeeliog 
terai.  It  grew  excellently ;  just  as  well  as  the  indigenous  cot- 
ton, sod  the  pods  were  well  formed  and  abundant.  The  seeds 
were  smaller  than  in  the  hical  plant,  and  the  cotton  was  beanti- 
iully  fine,  but  I  was  informed  by  the  Agxicultunl  Society  of 
Calcutta,  that  the  staple  was  shorter  than  that  of  the  indigen- 
ous Sea  Island  cotton.  Whether  this  was  attributable  to  the 
specimens  being  the  produce  of  seed  grown  in  India  I  do  not 
uow,  but  it  wool^  be  Tcry  important  to  make  a  trial  with  seed 
direct  from  the  Sea  Island  district,  as  the  Daijeeling  district 
offers  great  inducementa  for  thecultiTation  of  foreign  cottons  on 
sccoant  of  its  soil,  climate,  an  I  ricinity  to  Calcutta,  a«  weU  as 
00  account  of  the  facilities  which  are  now  coming  into  play  for 
rapid  transit  by  means  of  the  Bast  India  Railway,  the  proposed 
Northern  Bengal  Railway,  and  the  other  feeders  to  the  East 
India  Bailway*  which  must  soon  dewlope  themselves  as  neces- 
miy  and  jnofitable  accompanlmenta  of  this  great  and  successful 
undcrtakmg. 

I>r.  Campbell  had  fully  proved  the  capability  of  this 
region,  to  produce  Sea-Island  cotton,  of  good,  though  as 
yet,  but  of  short  staple.  Although  this  district  was,  in 
itself,  unhealthy,  yet  it  possessed  the  advantage  of  dose 
proximity  to  one  of  the  healthiest  parta  of  India,  the 
nnge  of  the  base  of  the  Himalaya,  where  European  inva- 
lids were  frequently  sent,  and  where  by  immigration  a 
large  population  might  be  created.  There  was  an 
opinion  ezpresaed  in  the  paper,  from  which  he  begged 
to  dissent,  namely,  that  railways  would  do  little  or 
nothing  for  the  cultivation  of  cotton  in  India.  He  was 
fully  convinced  that,  looking  at  all  the  elementa  of 
the  question  as  laid  down  in  his  (Mr.  Clarke's)  work 
on  this  subject,*  there  could  be  no  doubt  that  the  nomi- 
nal price  of  transport,  by  railway,  road,  or  water  con- 
veyance, gave  but  a  limited  means  of  comparison,  if  the 
otherelementB  of  speed,  safety,  &c.,  were  omitted  ftxjm  the 
consideration,  and  that  railways  could  be  used  as  cheaply 
and  advantageously  in  India  as  in  the  United  States. 
With  regard  to  the  land  tenure  question,  he  fully  agreed 
with  the  author  of  the  paper  as  to  its  importance.  He 
believed  that  by  the  introduction  of  a  wiser  system,  the 
returns  might  be  so  largely  increased  as  ultimately  to 
afford  means  for  paying  off  the  national  debt.  He  hoped 
the  association  lately  formed  in  Manchester  would  receive 
the  cordial  supportof  the  Society  of  Arte;  for  the  meeting 
should  bear  in  mind  that  this  was  the  only  society  in 
the  metropolis  where  colonial  questions  could  be  advanta- 
geously discussed,  and  he  was  anxious  that  ita  organisa- 
tion shpuld  be  so  extended  as  to  afford  increased  facili- 
ties for  developing  the  resources  and  promoting  the 
welfare  of  our  colonial  possessions. 

Sir  Ebskihb  Pebbt,  M.P.,  said.  If  the  cotton  manu- 
facturers of  this  country  had  come  forward  Uiree  years 
^gOf  when  the  enquiry  with  regard  to  British  India  was 
before  Parliament ;  or  if  they  had  come  forward  20  years 
before  that,  when  the  inquiry  took  place  with  reference  to 
the  China  trade ;  or  20  years  before  that,  when  the  trade 
^'th  IndU  was  the  subject  of  investigation  by  the  legis- 
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latore,  he  had  no  doubt  that  enormous  advantages  would, 
have  reralted  in  reference  to  the  great  question  of  the 
supply  of  cotton  to  this  country.  From  what  he  bad 
houid  respecting  the  association  which  had  been  formed 
at  Manchester,  he  hailed  it  as  a  movement  pregnant  with 
immense  prospecto  for  the  Aitore.  The  manufacturera 
had  aX  length  turned  their  attention  to  British  India,  and 
they  were  about  to  put  their  shoulders  to  the  wheel  to 
test  the  great  question  whether  India  had  any  capabilitiea 
by  which  an  increased  supply  of  cotton  to  this  country 
could  be  obtained.  The  i^uestion  had  been  very  largely 
debated.  It  had  been  denied,  on  the  part  of  the  govern- 
ment of  India,  ^at  there  were  capabilities  for  increased, 
production,  whilst  others,  equally  well  informed,  had 
positively  asserted  that  the  resources  of  India  in  this  re- 
spect were  enormous.  It  appeared  that  at  the  present 
time  great  unanimity  prevailed  on  two  pointa ;  firstly^ 
that  India  was  the  only  country  except  the  United  States 
flnom  which  an  increased  supply  of  cotton  could  be  looked 
for;  and  secondly,  that  it  was  only  by  the  application  of 
British  enterprise  and  industry,  that  it  could  be  developed. 
In  the  able  paper  brought  before  them  that  evening  several 
causes  had  been  assigned  whv  the  capabilities  of  India  bad 
not  been  more  developed .  He  was  sorry  that  some  of  the 
eminent  personages  connected  with  the  government  of 
India  were  not  present  on  that  occasion.  He  would  have 
liked  to  have  seen  the  Chairman  of  the  Directors  of  the 
East  India  Company  present  that  evening.  He  had  also- 
hoped  to  have  seen  his  gallant  friend  Col.  Sykes  present, 
or  at  least  some  member  of  that  administration,  who 
might  have  dispelled  any  errors  that  prevailed  on  this 
question.  The  great  question  was,  what  were  the  causea 
which  impeded  the  development  of  the  ^sources  of  our 
Indian  empire.  The  great  cause  was  that  the  govern- 
ment of  India  had  been  controlled  by  a  monopolising 
company,  whose  policy  had  been  to  keep  down  British, 
enterprise  and  British  colonisation  in  that  country.  He 
would  call  the  attention  of  the  meeting  to  an  eastern 
country  under  good  government,  not  a  government  of 
monopoly,  but  a  government  which  encouraged  British 
enterprise.  Healluded  to  the  colony  of  Ceylon.  India^ 
they  were  aware,  at  the  present  time  presented  a  very 
unpleasant  state  of  finance.  In  the  last  three  years  they 
had  had  a  deficiency  of  £2,000,000  per  annum.  The 
taxation  of  the  country  could  not  be  increased.  Their 
frontier  was  extending,  which  necessitated  the  keeping 
up  of  a  larger  army,  and  there  was  this  large  deficit 
staring  them  in  the  face.  Turning,  however,  to  Ceylon, 
thev  found  a  soil  very  inferior  to  that  of  India — a  soil 
which  had  never  been  able  to  feed  ita  own  population, 
which,  he  thought,  was  the  most  condemnatory  remark 
which  could  be  made  of  the  soil  of  any  country — ^peopled 
by  a  race  inferior  to  the  Hindoo  in  industry  and  intelli- 
gence ;  Ceylon,  with  a  limited  population,  with  a  country 
overgrown  with  jungle ;  Ceylon,  during  the  last  10  or  12 
years  that  he  had  been  acquainted  with  it,  had  made  pro- 
gress year  by  year,  whilst  India  had  remained  stationary 
or  had  retrc>gTaded.  He  was  in  possession  of  a  few  sta- 
tistics in  illustration  of  this  remark.  In  1841  the  exporto 
of  coffee  from  Ceylon  were  41,000  cwt.;  in  1856  they 
amounted  to  606,540  cwt.  The  exporta  of  Ceylon  in 
1837  were  806,000  lbs.,  and  in  1855,  4,350,410  lbs.  The 
importa  in  1837  were  411,000  lbs.,  and  in  1865,  1,457,770 
lbs.  The  revenue  of  the  island  in  1837  was  £371,994  ; 
and  in  1865, ;  £476,273,  with  an  excess  of  revenue 
over  expenditure  of  £70,162.  In  one  country,  there- 
fore, they  had  an  annual  deficit  of  revenue,  and 
in  Ceylon,  under  the  Queen's  government,  they  had 
an  excess  of  revenue  over  expenditure.  If  they 
asked  him  to  what  these  resulto  were  attributable,  he 
would  say  in  the  one  instance  to  the  encouragement  given 
to  British  enterprise  and  the  fostering  baud  held  out  by 
the  government  to  the  location  of  British  capital  there, 
and  also  to  a  wiser  system  of  land  tenure.  Land  had 
been  sold,  upon  sound  and  honest  principles,  to  Americans, 
French,  Germans  and  English ;  and  hand-in-hand  with 


884 


JOURNAL  OP  THE  SOCIETY  OP  AETS,  Mat  16,  1857. 


commercial  improvement  had  gone  on  the  advancement 
of  morals  in  the  country.  Schools  had  been  erected,  good 
roads  had  been  made ;  and  in  passing  through  the  island, 
he  had  seen  that  which  he  had  never  seen  in  India — 
a  respectable  middle-class  springing  up,  and  villages 
of  good  and  well-built  houses,  belonging  to  men  who  had 
made  small  fortunes  under  our  rule  ;  whereas  in  India, 
they  might  go  from  one  end  to  the  other  and  they  would 
find  but  two  classes — ^the  rich  money-lender,  who  had 
made  his  fortune,  and  the  miserable  cultivator,  who  lived 
under  the  cocoa-nut  tree.  If  the  association  to  which 
allusion  had  been  made,  went  forward  with  the  energy 
and  perseverance  which  characteiised  the  men  of  Manches- 
ter, they  would  insist  upon  British  enterprise  and  capital 
being  carried  to  that  country;  and  when  that  was  done  it 
must  be  placed  under  the  government  of  the  Queen,  for 
imder  no  other  government  would  British  capital  be 
trusted  there.  Ho  might  mention  that  at  the  present 
time,  the  merchants  of  Calcutta  would  not  make  a  con- 
tract unless  it  were  placed  under  the  protection  of  the 
Queen's  courts  of  law  in  India.  He  hoped  it  would  be 
seen,  from  that  day  forth,  that  the  Mancliester  men  were 
forming  a  new  organisation  for  the  development  of 
sound  principles  of  trade,  which  would  bring  equal 
benefit  to  the  people  of  India  and  the  people  of  Eng- 
land. 

Dr.  Livingstone  said,  although  he  was  unacquainted 
with  India,  he  could  give  them  a  little  information  with 
regard  to  Africa.  The  question  of  interest  to  the  meet- 
ing this  evening  was  the  future  supply  of  cotton.  In 
Western  Africa,  they  had  cotton  growing  all  over  the 
-country,  cultivated  by  people  who  required  no  European 
superintendence.  The  small  district  of  Angola,  at  the 
present  time,  yielded  annually  1,200  cloths  as  tribute  to 
the  Government  of  Loando.  This  cotton  was  cultivated 
by  the  people,  without  superintendence  save  that  of  the 
collector,  who  came  to  collect  the  annual  tribute.  In 
that  district,  they  saw  the  women  with  their  spindle  and 
distaff  in  their  hands  similar  to  those  figured  on  the 
pictures  of  the  Ancient  Egyptians — with  vessels  of  water 
on  their  heads — children  at  their  backs,  and  spinning 
cotton  whilst  going  to  the  field.  Tlie  district  of 
Angola  possessed  peculiar  capabilities  for  the  produc- 
tion of  a  very  large  amount  of  cotton.  It  produced  it 
to  some  extent  now,  without  any  effort  on  the  part  of  the 
Portuguese  to  promote  it.  It  might  be  considered  some- 
what extraordinary  that  the  Portuguese,  knowing,  as  they 
must,  the  value  of  cotton,  did  not  encourage  the  cul- 
tivation of  it,  and  enrich  themselves  in  that  way;  but 
the  Portuguese  were  in  India  for  about  120  years  with- 
out knowing  the  great  value  of  tea  ;  so  that  they  might 
be  a  longer  time  in  Africa  without  knowing  the  value  of 
cotton.  Passing  through  the  countr}'  towards  the  east, 
cotton  was  more  or  less  cultivated,  and  the  climate 
was  moist,  and  would  support  vegetation  throughout  the 
whole  of  the  year.  It  was  not  therefore  open  to  the 
objection  which  had  been  raised  against  India.  There 
were  two  rainy  seasons  during  the  year: — one  when 
the  sun  was  going  south,  and  another  when  he  came 
north.  It  occasionally  occurred  in  Africa  that  there 
were  years  in  which  no  rain  fell.  In  a  period  of  ten  or 
twelve  years  there  might  be  one  year  without  rain,  and 
any  one  traversing  the  country  in  such  a  year  would  no 
doubt  find  the  vegetation  parched  up.  The  vegetation 
of  that  country  was  generally  of  an  evergreen  character. 
There  were  whole  districts  and  forests  of  evergreens.  In 
the  centre  of  the  country  there  was  a  grand  system  of 
rivers.  There  was  a  kind  of  basin  in  the  centre  of  the 
country,  into  which  streams  from  all  directions  flowed, 
■o  that  there  were  abundant  means  of  irrigation,  and 
those  rivers  were  not  dried  up  during  any  portion  of  the 
year.  South  of  the  20*  B.  lat.  there  was  a  somewhat 
different  climate, "and  further  north,  approaching  the 
equator,  there  was  abundance  of  rain,  and  throughout 
the  whole  of  that  country  a  little  cotton  was  cul- 
tivated.     The  cotton  plant  was  to   be  seen  around 


the  babitatioiia  throusfaout  the  whole  of  the  yev ,  and 
as  a  little  was  grown  he  saw  no  reason  why  the  qnaii. 
tity  should  not  be  tnoreased.     In  the  lower  or  eastera 
district  of  the  Zambesi  they  cultivated  cotton  of  two 
kinds ;  both,  however,  he  believed,  of  an  inferior  quality 
— one  requiring  great  labour  to  separate  the  pile  from  ths 
seeds.    This  was  done  by  means  of  iron  rollers,  and  the 
natives  made  a  little  cloth  from  it.    In  Northern  Africa 
he  thought  they  had  better  prospects  as  regarded  ths 
cultivation  of  cotton  than  in  the  eastern  part,  but  he  oould 
assert  generally  the  capabilities  of  Afriea  for  the  pro- 
duction of  cotton  on  a  large  scale.    It  was  true  at  preient 
that,  if  a  person  went  up  the  Zambesi  and  expected  to 
fill  a  ship  with  cotton,  or  with  anything  except  hippopo- 
tami, he  would  be  disappointed;   but  BtQl  the  ooantrjr 
possessed   great    capabilities     for    the    production  of 
this   commodity.      Cotton    grew    well   there — indeed 
everything   grew    well.    He  thought   Mr.  Sharp  wti 
in  error  with  regard  to    the   habits    of   the   African 
people.     Mr.    Sharp  had  alluded  to  their  migratory 
habits,  as  an  obstacle  to  the  extensive  cnltivatioD  of 
cotton  in  that  country.    He  (Dr.  Livingstone)  was  awaie 
that  the  Bushmen  were  a  very  migratory  tribe,  but  they 
were  the  only  tribe  that  were  so,  and  they  were  hot  a 
small  fraction  of  the  population  of  Africa.    In  coming 
down  the  Zambesi,  he  found  the  land  on  its  bank  for  the 
most  part  portioned  out,  the  little  rivulets  branching  from 
the  Zambesi  in  many    cases   forming  the  landmarks. 
Below  the  Loangwa,  if  a  hunter  killed  an  elephant  op 
the  banks  of  the  river,  he  could  not  cut  it  up  until 
the  lord  of  the  land  was  summoned  to  the  spot,  to 
claim  his  share  of  the  spoil.     The  tusk   which  Isy 
upon  the  ground,  and  the   half  of  the   carcase  was 
claimed  as  the  right  of  the  holder  of  the  land  on  which 
the  animal  had  fallen,  the  upi)er  portion  of  the  aniroil 
only  belonging  to  the  hunter.    So  far  from  being  mi- 
gratory, the  people  had  their  gardens,  and  cultivated 
maize*  and  the  soil  was  exceedingly  fertile.     On  the 
other  side  of  the  Angola,  descending  the  Valley  of  the 
Quango,  the  vegetation  was  so  luxuriant  that  when  he 
was  riding  upon  an  ox  the  grass  would  reach  above  his 
head,  and  he  believed  much  of  the  fever  that  he  safferel 
from  arose  from  the  frequent  wettings  he  got  from  this 
tall  and  rank  vegetation,  in  which  a  person  might  easilv 
lose  himself.      So  prolific  was  the    vegetation  of  the 
country  that  he  apprehended  the  chief  difficulty  in  the 
cultivation  of  cotton  would  be  to  keep  the  plants  deir 
of   weeds.      In    the    whole    of    that    country   cotton 
might  be  cultivated  to  any  extent,  but  he  thought  there 
was  a  better  prospect   in  Western    than  in   Eastern 
Africa.     The  meetmg  would  remember  the  Niger  expe- 
dition, which  went  out  about  the  same  time  that  he  started 
upon  his  travels.    That  expedition  had  an  unfortaoftte 
termination,  but  he  believed  they  were  now  beginning  to 
reap  some  of  the  benefite  of  it.    Missionaries  nad.  fort 
long  time,  been  labouring  amongst  the  inhabitants  on 
that  coast,  and  the  philanthropic  Mr.  Clegg  was  sending 
people  into  the  interior,  and  he  believed  that  in  a  short 
time  they  would  have  alarge  auantity  of  cotton  prodooed 
there  by  free  labour.    But  no  like  expedition  ever  went 
up  the  Zambesi.    He,  however,  intended  to  go  again  in 
that  direction,  in  the  hope  of  spreading  eivilisaiioD  and 
Christianity  amongst  the  people,  and  one  of  the  first  things 
he  should  do  would  be  to  distribute  cotton  seeds  amongst 
the  native  chiefs.    He  did  not  suppoee  they  would  giev 
a  bale  of  cotton  in  one  jrear,  or  two  yean,  or  three 
years,  but  he  should  be   content   if  onee   the  culti- 
vation could  be  started.  If  the  people  taw  that  they 
wonld  gain  a  great  advantage  by  iargelT  ooltivatiBg 
cotton,  he  had  strong  hopes  that  they  would  ^  *^*  |{^ 
by  that  and  other  means  the  ooontry  would  be  of^"^ 
up  to  the  influences  of  dvilisation  andOhriatiaaity.   He 
might  mention  that  hit  brother  had  tmwelled  (ttm 
Amerioa  to  England,  in  the  proseeutien  of  thestitt 
work.    It  was  not  a  work  that  eoiild  be  aeeompMt^jn 
one  or  two  years,  but  if  God  spared  his  life  awi  healtD, 
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he  hoped  he  might  do  something  towards  the  attaittment 
of  that  great  object. 

Lord  Stanley,  M.P.,  aaid  they  had  listened  to  some 
valuable  statiatics  of  the  cotton  trade,  and  it  might  be 
interesting  to  them  to  know  what  was  the  effect  upon  the 
English  comnranity  of  a  rise  in  the  price  of  cotton  of 
only  a  penny  per  lb.     A  rise  in  the  price  of  a  penny  per 
lb.  upon  the  1000  millions  of  pounds  consumed,  caused  a 
loss  to  the  community  of  no  less  than  between  £4,000,000 
and  £5,000,000  sterling,  or  little  less  than  the  total 
amount  of  the  income  tax  which  they  paid  before  the 
war.    That  was  the  first  fact  he  would  mention.    The 
second  fact  was  this  :  They  had  heard  something  about 
their  dependence  upon  America  for  the  supplies  of  cotton, 
but  he  did  not  think  it  had  been  remarked  that  that  state 
of  dependence  not  only  remained  as  it  was,  but  year  by 
year  was  actually  increasing.     In  1801,  of  the  total  con- 
sumption  of  cotton  in  this  country,  they  took  45  percent, 
from  the  United  States ;  a  quarter  of  a  century  later. 
viz.,  in  1826,  they  took  from  the  United  States  72  per 
cent,  of  the  total  consumption.    According  to  the  last 
return,  they  were  taking  from  the  United  States  80  per 
cent.    What  a  bearing  this  had  upon  the  slavery  question 
in  America.    The  cotton-growing  states  were  those  which 
lay  along  the  northern  shores  of  the  Mexican  GiUf.     In 
those  states  there  were,  at  the  beginning  of  the  present 
century,  220,000  slaves ;  they  DOW  amounted  to  2,000,000, 
and  it  was  computed  that  of  the  whole  slave  population  of 
America,  two-thirds  were  engaged  in  the  production 
of  cotton;  and  of  the  exports  of  the  slave  btates,  four* 
fifths  consisted  of  cotton.    He  thought  these  simple  &cts 
would  show  the  importance  of  even  a  trifling  inerease  in 
the  price  of  that  commodity.    He  had  shown  them  that 
their  dependence  upon  the  United  States  was  increasing — 
how  it  affected  this  country,  and  gave  a  stimtdos  to  the 
system  of  slavery.    Now  as  to  the  remedy  1    He  did  not 
gaoe  muoh  reliance  upon  the  caltivation  of  cotton  in  the 
West  Indies  and  some  other  parts  that  had  been  named. 
He  thought  they  must  look  to  India  in  tho  present,  and 
to  Africa  in  the  future ;  of  Africa  he  knew  nothing,  but 
with  regard  to  the  Indian  question,  he  agreed  with  Sir 
Erskine  Perry  that  g^reat  light  was  thrown  upon  it  1^ 
the  example  kfforded  in  the  small  eommanity  of  Ceylon. 
Some  years  ago,  he  (Lord  Stanley)  was  in  Ceylon,  askd 
there  had  gone  abroad  an  idea  that  tho  island  was  to  be 
annexed  to  the  territories  of  the  East  India  ComfMUiy, 
and  he  very  well  recollected  the  alarm  and  apprehension 
with  which  that  idea  was  received.    He  thought  they 
had  better  avoid  the  discussion  of  the  Indian  land-^revenue 
question,  as  it  was  peculiarly  complicated  and  perplexing. 
The  two  important  points  were->«whether  it  was  a  good 
or  tolerable  state  of  things  that  a  government  should  re- 
ceive any  rent  from  the  soil  of  its  territory.    He  did  not 
SQppose,  as    the   land-tax   yielded  two-thirds   of  the 
revenue,  that  it  would  be  given  np;    but  the  other 
^uef  tion  was,  assuming  that  tax  or  rent  of  the  land  to  con- 
tinue, might  it  n  jt  be  placed  upon  such  a  basis  as  to  form  a 
fixed  instead  of  a  fiuctnating  charge.     With  respect  to 
the  means  of  communication  in  India,  it  was  almost  im- 
possible to  exaggerate  the  present  deficiency  in  that  rCf 
>pect,  or  the  development  or  the  resonrces  of  that  country 
which  improved  means  of  communication  would  produce. 
We  was  inclined  to  believe  that  where  the  nature  of  the 
country  rendered  it  practicable,  the  most  valuable  of  idl 
communications  was  that  of  canals — for  the  reason  that 
railways  only  served  one  purpose,  whereas  canals  served 
both  as  a  means  of  communication,  and  what  in  India 
was  no  less  important — a  means  of  irrigation.    He  was 
now  rather  speaking  the  views  of  Col.  Cotton  on  this 
subject,  with  which  he  entirely  agreed.     In  England 
they  had  a  r«;ular  and  perfect  system  of  conraiunication 
already  established  in  tne  country.    What  the  railways 
bad  to  do  was  not  so  much  to  compete  with  the  canals — 
although  they  did  so  to  a  certain  extent — but  rather  to 
*Qin>lv  the  means  of  rapid  communication  for  passengers 
and  light  goods.     In  India,  where  there  was  an  extent 


of  country  enormous  in  comparison  with  the  area  of 
our  own  island — the  American  system  of  railways  would 
be  more  suitable  than  that  adopted  in  this  country — 
vis.,  railways  of  rough  construction  and  of  comparatively 
small  cost,  and  intended  for  low  speed.  In  America,  in 
opening  out  a  new  tract  of  country,  the  practice  was  to 
lay  down  a  railway  as  roughly  and  cheaply  as  they 
could,  and  to  trust  to  the  return  which  that  imperfectly 
constructed  line  brought  in  for  the  means  of  ultimately 
completing  it  on  a  more  perfect  plan.  It  now  only  re> 
mained  for  him  to  perform  the  pleasing  task  which  had 
been  assigned  to  him,  of  proposing  a  vote  of  thanks  to> 
the  hon.  member  for  Stockport  for  his  very  valuable  and 
instructive  paper. 

Sir  John  Pakinoton,  M.P.,  rose  for  the  purpose  of 
cordially  seconding  the  vote  of  thanks  which  had  just 
been  proposed  by  his  noble  friend  Lord  Stanley.  Tho 
address  with  which  the  hon.  member  for  Stockport  had 
favoured  them  that  evening  involved  a  subject  connected 
more  than  almost  any  other  with  the  trade,  the  wealth, 
and  the  prosperity  of  the  country.  This  most  interesting 
subject  had  been  brought  before  them  under  two  aspects* 
The  first  was  that  it  was  neither  desirable  nor  right  that 
this  country  should  be  dependent  for  the  means  of  carry- 
ing on  so  gigantic  a  branch  of  trade  upon  the  United 
States  or  upon  any  one  country.  The  second  aspect  in 
which  it  was  presented  to  them  was  this,  that  even  if 
they  had  no  objection  to  being  dependent  upon  the  United 
States  for  the  supply  of  cotton,  so  great  was  the  increase 
of  that  manufacture,  that  it  became  every  year  mora 
and  more  doubtful  whether  the  United  States,  even 
with  slave  labour  and  all  its  advantages,  could 
supply  the  demand.  It  was  quite  clear,  from  tha 
statement  of  the  hon.  member  for  Stockport,  and 
also  from  the  interesting  remarks  of  Dr.  Livingstone,  who 
wis  so  well  acquainted  with  Africa,  that  Uiey  might 
entertain  a  reasonable  hope  of  seeing  the  free  negro  ia 
the  West  of  Africa,  competing  in  the  production  of  thia 
article  with  the  slave  negro  in  the  United  States.  Ha 
thought  that  was  a  most  interesting  consideration,  as  it 
mi^ht  lead  to  a  better  fulfilment  of  those  grave  respon- 
sibilities which  England  had  undertaken  in  her  govern- 
ment of  India.  He  would  not  trespass  upon  their  atten- 
tion farther  than  to  express  a  hope  that  the  very  instruct 
tive  papw  they  had  heard,  would  be  published  aad 
widely  circulated.  What  had  passed  that  evening 
had  convinced  him  that  it  might  promote  t  the 
interests  of  this  country  and  the  interests  of  India, 
if  this  important  question  oould  be  made  the  subjeet 
of  discussion  in  Parliament.  There  were  many  hon. 
members  of  the  house  who  were  qualified  to  undertake 
the  commencement  of  such  a  discussion,  and  he  thought 
it  would  prove  most  beneficial  to  the  interests  of  the 
country  that  the  subject  should  bo  brought  before  the 
House  of  Commons ;  he  could  say  for  himself,  what  he 
believed  he  might  state  with  equal  confidence  for  all 
present,  that  he  had  listened  to  these  proceedings  with 
the  greatest  interest,  and  a  feeling  of  gratitude  to  the 
hon.  member  would  induce  them  all  to  concur  in  the 
vote  of  thanks  to  him,  which  he  begged  eordially  to 
second. 

Mr.  Cbawford  thought  the  capacity  of  India  for  the 
supply  of  cotton  had  been  overrated,  whilst  that  of 
America  had  been  underrated.  They  had  heard  that 
some  70  years  ago  the  supply  of  cotton  from  Amerieft 
was  only  6,000  bales  per  annum ;  now,  it  amounted  to 
8,000,000  of  bales,  and  the  price  of  cotton  had  fallen 
from  Is.  lOd.  to  8d.  per  lb.  Another  fact  was,  that,  for 
the  last  seven  years,  there  had  been  no  important  or  con- 
siderable rise  in  the  price  of  cotton  or  cotton  manufac- 
tures, whilst  a  rise  had  taken  place  in  almost  every  other 
article ;  indeed,  in  some  hnnehes  of  the  cotton  mani^ 
facture  there  had  been  a  fall  to  the  extent  of  25  per 
cent.  He  beUeved  there  was  no  risk  of  the  falling  off  in 
the  supplies  of  cotton  from  America  for  centuries  to  come : 
he  most  heartily  wished  it  could  be  obtained  otherwise 
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Chan  by  slave  labour.  The  £38,000,000  of  exports  of 
cotton  xnanafacttiTes,  and  even  more  than  that  amount, 
including  the  home  consumption,  depended  upon  slave 
labour;  i>ut  for  that  the  greatest  manufacture  of 
the  world  could  not  exist.  With  regard  to  India, 
it  was  to  l>e  remarked  that  it  was  itself  a  great 
cotton  consuming  country,  and  in  the  most  popu- 
lous parts  enough  was  not  produced  for  the  demand. 
Then,  again,  there  was  China,  which  would  be  a  large 
consumer  of  the  cotton  of  India,  aknd  along  the  whtne 
valley  of  the  Ganges  they  had  competitors  for  the 
iupply  of  it.  He  agreed  with  the  noble  lord  who  had 
flpoten,  that  canals  were  the  most  desirable  nieans  of 
communication  in  India,  and  he  did  not  anticiinte  t^at 
any  large  supplies  of  cotton  would  be  brougnt  to  the 
coast  by  railway.  America  possessed  great  natural  ad- 
vantages over  India,  particularly  in  her  rivers  which 
never  dried  up,  besides  being  so  much  nearer  to  thib 
country.  He  believed,  at  the  same  time,  that  nuiny  parte 
of  India  were  capable  ot  producing  a  large  amount  of 
cotton,  but  they  could  not  look  for  a  surplus  production 
where  the  home  consumption  was  so  extensive. 

Mr.  Mo^^TOoMxBir  Mabthc  «iid  that,  notwithstanding 
the  remarks  of  the  last  speaker,  there  was  no  doubt  in  his 
mind  that  thc^;reatest  cotton-prodticing'  country  in  the 
world  was  India',  and  he  believcNi  that  the  resourcev  of 
that  country  must  eventtutlly  be  developed  by  British 
capital  and  enterprise.  Although  America  might  now 
be  thought  capable  of  yielding  an  inexhaustible  supply  of 
cotton,  yet  In  the  present  state  of  the  slave  question, 
that  country  might  he  regarded  as  being  On  the  edge  of  a 
volcano.  The  development  of  the  resources  of  India, 
of  which  cottoi^  formed  but  one  eIeinent,waB  an  important 
question.  He  then  adverted  to  the  contrast  between  the 
condition  of  the  presidency  of  Hadnu,  under  the  foster- 
ing hand  of  the  Marquis  Comwallis,  and  the  lamentable 
results  which  the  adoption  of  different  principles  had 
produced  In  the  other  presidencies.  Tke  miseries  endured 
were  not  the  Inflictions  of  Providence,  but  were  the 
results  of  the  capldity  of  mim. 

A  vote  of  thanks  was  then  passed  to  Mr.  J.  B.  Smith. 

The  SeoreUry  Ennoiinaed  that  oa  Wednesday 
evemng  n^t,  the  20tbkist,  ttp*per''On  the 
Bruasels  Oongress  of  1856,  and  its  bearing  on 
<h©  progress  df  Intcmatlobal  Commerce/'  by 
Mr.  ThoBwa.WbiworOb,  wpuld  be.  rei^d.  Mr. 
William  Brown»  MiR,  will  pnside. 
-    -  •  '   • 

The  Secretaiy  has  ^eceivfdi  the  follpwing  conimnnica* 
tlon  JUica,  the.  meeting  ;-*. 

«•  Sib,— The  importanpe  of  the  snljeei  diwRused  bwl 
evenmg  omMt'  beover-tated,  whether  coueiderad  in  any 
of  lU  varidas  aspecU— economical .  oomroercial,  niannfac- , 
taring,  shipping,  or  national.  Its  geoeral  kMersst  wa«  f 
wall  oiflflaplifled  by  the  iaflDoiuial  and  leadiag  individuaU 
yraseot,  md  Uking  partio  th»  disoussioo*  The  debate 
was  protlonfed  te  so  ilaie  an  hour  that,  even  ^alter  Ihe 
many  iDtereaUng  speeobes  made,  much  wjis  Uft  oiaaaMl  for 
Want  of  time. 

"  Attention  was  chiefly  conceolMted  on  India,  under 
the  impreiilon  that  from'  that  quarter  more  immediate 
•applies  cau  be  obuined  than  from  others. 

**  Bat,  in  the  oigeney  of  the  present  wants  of  oor  roilU 
owners  and  cpiDiien,  prospeelivo  supplies  should  not  be 
oveiiodked.  It  has  been  too  mttoh  the  fanlt  of  the  Lan- 
cashire maoofocturBrs  to  defer  all  ihougbt  for  the  fttture 
until  abM>luto  dearth  eidMs;aad,M  aoeMequeM^^shooId 
any.crtsia  arise  in  the  slaveButea^  any  failoraof  theorops 
occur,  or  any  extraordinary  demand  come  forward  from 
the  Coatioent,  absolnte  luin  would  sUre  them  in  the 
fiee,  and  a  laige  number  of  oar  indutriiMM  popolatloo  be 
thrown  out  of  employ* 

"Incidental   mention  was,   indeed,  made  of  other 


809,500  bales,  in  1850,  to  404/300  bales,  in  1856.  The 
demands  of  our  mill-owDars  have  rapidly  oatetripped 
supplies,  and  we  ooold,  as  waa  well  observed,  ate  np 
double  the  quantity  we  n«w  obtain*  ewfaif  to  improved 
machinery }  and,  even  now,  thecoostrBoUonof  new  nuUi 
is  stayed  ,*owlne  to  the  impossibtUty  of  obtaining  the  nsr 
material  iusnflMieiitquantity» 

'*  In  the  lastton  yean  oar  weekly  consampiion  of  ootum 
wool  has  doubled,  having  increased  from  21.269  bales  to 
48.47S  bales  per  week,  end  the  deficieaoy  of  slock  is  etea 
greater  than  was  stated  by  Mr.  Smith.  Instead  of  baviog 
23  weeks*  oonsoraptioo  in  hand  at  the  iieginaiag  of  the 
year,  according  to  the  trade  circnlar  of  llessrs.  UoUtogi- 
liead,  l^itly,  and  Oe..  we  had  less  than  12  weeks'  ooa- 
somption.  And  it  shonkl  be  home  in  miod  that  tht 
demand  for  the  raw  material  for  maauCsoture  aodooa- 
sumption  has  iaereased  in  ail  oountries  to  an  extent  aloioit 
cemmensttfate  with  our  own,  while.  tJieproduisUcn  with 
fereed  labour  in  the  chief  seat  of  prednetioii  cannot  be 
▼ery  greatly  extended. 

*'  If  we  glanee:ac  thacomparatlviaooosain|tion  near  sad 
20  years  ago,  we  shall  •  see  the  progresaof  cotton  msaa- 
factores  respectively  in  the  pnndpsl  nationi.  The  eon- 
sumption  in  miiUonsef  pooada  was  mapeotiTely^ 

ie3T.  list 

Great  Britain 96e  ...  9^ 

Russia,  Germany,  Holland,  and  Mj^iam  58  ...  256 

Prance  and  a^aeeut  eountrieii 121  ...  211 

Spain' none  ...  48 

Oonntrles  bordering  on  the  Adriatic   ...  92  ...  89 

United  SUtes 82  ...  265 

Other  countries *^  .«.  A> 

662  179S 
*•  From  these  figures  it  will  be  seen  that  relativcl/  the 
demand  and  consumption  have  been  greater  in  veiy  Bspgr 
countries  than  in  our  own,  and  that  they  are  oatbiddiog 
as  by  competition,  and  raining  the  price  of  the  rav 
material.  Our  aggregate  conaamption  during  a  leriei 
of  years,  extending  from  1821  to  1855,  was  given  by  lir. 
Sharp,  but  a  comparison  of  oor  imports  60  years  ago  witli 
what  they  are  now,  will  show  the  immenae  magnitodeef 
the  interests  at  stake,  and  the  eeotmeiB  increase  that  hai 
taken  place.    The  Imports  firom  the  eeverel  qoattsrs  an 

indicated  as  below  :*^ 

isse.  ISM. 

United  SUtes   »....^..  125,000  ...  1,768,295 

Westlndiea.^ 1 78,000  ...  11,320 

Brazil * 51,000  ...  122,411 

Ifiaat  Indies..., — ^....,^.      7,800  ...  463,933 

Other  ioaroes —  ...  111.960 


(1 


261V^00 


2,467.918 

"  Bat  the  size  of  the  nackages  has  also  increased  pro- 
portionately, owing  to  improvementa  In  nrcssiog  sod 
packing,  to  dimtnisk  expense  4a  bsgging  ana  freight. 

**  In  ihe  eariypaitofihe  centmyk  the>'United  Suteabsle 
ansa  eoaipated  ait  only  200  Iha. ;  last  year  the  average 
weightofaUwas407ihs. 

•*  The  cotton  crop  of  the  Unhed  Sutea  last  year  ▼» 
apwaeds  of  6}  milUon  bales,  and  taking  theio  hales  at  tke 
avarageof  400lha.,  with  a^rongh  etiimate  of  price  of  6d.  per 
pound,  we  have  a  total  value  of  j&35,000,000  fterlmg  for 
this  one  ataple. 

**  The  figures  given  above  ahow  the  variations  of  sappl7> 
and  bring  me  to  the  anbject  of  where  the  production  can 
be  stiuiulated.  We  see  from  thcae  that  tlie  West  Indiei. 
iaclttding  British  Gu^na,  then  furnished  us  with  sods* 
thing  like  2d,O0OAKK)  lbs.  of  cotton,  and  if  we  tain  to 
Bryan  Edward's  hiatoiy,  or  to  the  more  recent  wock  of 
toy  friend  Mr.  Montgomery  Martin,  who  spoke  oo  tbe 
subject  last  ^aight,  we  shall  find  that  almost  every  one  ^ 
our  depeadenotea  in  the  West  ftodoced  and  ezported 
cotton ;  other  staples  then  came  into  higher  dcnaiKl, 
sagar,  coffee,  coooa,  Ac*s  were  found  to  be  more  reoome* 
mtive,  and  ootton  oaltore  was  given  op.    Bat  witli  s 
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qaarten,  mm  proluUe  produoera  of  cotton,  but  eztannve 
prodootion  in  India  wm  looked  forward  to  a*  certain  to 
meet  all  the  wants.  Withoot  denying  that  there  ia  ample 
room  for  extended  culture  and  prodaction  of  a  •econd*rafie 
elaw  of  oottoft  in  many  paits  of  our  greitt  Indian  empire, 
the  other  eouroea  of  sopply  should  not  be  altogether  over- 
looked. With  the  increased  atimnhiaof  higher  prices, 
India  has  tneieated  ker  supply  of  eotlon  for  our  mills  from 
proper  adjiMtmentof  thelalKMir  qnestlon^ahd  thee^itendcd 
piiviiege  of  imporling  free  labour  fiom  Africa  and  the 
6ast,  there  ia  no  reason  why  British  Guiana  and  the 
West  Indies  should  not  again  supply  ua  with  Is^e  sliip- 
Bieota  of  excellent  cocUmu  Dr^  Livingstone  pointed  out 
-www  forcibly  how  mnch  ceoid  be  done  in  Atiiita  wlUi 
<^neie  laiioor,'  I  also  belksiVB  Uiige  sttppliaa  might 
hereafter  be  obtained  in  thaMoniton  Bay  district  and  some 
4ythers  part  of  Northern  Aoalraiiai  -When  Znlu  labour 
beoomee  more  continoooslyamiilabler  then,  is  w> lessen 
why  oocton  cnltttre  should  not  be  renumemtive  ia  N-aial. 
The  French  are  pushing  the  cultivation  in  Algeria ;  and 
in  the  Neapolitan  countries,  and  other  partsof  the  Mcditer- 
vanean,  pnominenfe-athmtl^miis  being  ^direeted  to  itr 

*•  In  corroiKMtttion  of  the  remsrks  made  as  >to  the  pio- 
gross  under  free  sales  of  land  in  Oeyioiiy  I  may  insUoce 
SCanritius,  where  sugar  production  has  been  immensely 
extended  under  even  greater  disadvantsg^.of  soil  .nod 
labour,  &c.«  than  existed  in  Ceylon. 

**  The  Association  formed  by  the  Mancheater  nunnfao- 
tmrers  should  not  be  content  with  the  mere  disciissioQDf 
the  subject  hi  commerisiajl  end  politics^  channels  here. 
The  assistanee  of  the  Indian  and  colonial  JNress  should  be 
ttilisted,  and  the  facts  of  the  demand  for  cotton  fully 
■tated  in  the  channels  when  the  remedy  could  be  best 
applied.  QirDulars,  seed,  &c.,  should  be  forwarded,  not 
my  to  the  heading  agrieultvral  societies,  inerehants, 
iilaBten,  and  cbamben  of  commerce  in  our  possessions, 
bat  to  those  of  foreign  oountries  with  climates  suited 
to  the  eoltore,  as  well  ms  to  oor  own  consular  repre- 
MDlativeiv  and  to  any  active  and  jealous  inditid^i^la 
nbroad, 

*•  These.  e0brts.  would  ultimately  bring  forth  abnnd^t 
firoit,  and  the  production  w^uj^  be  vaiitw  j»tjn)Jilat«4*  I 
cannoi  trespaai  farther  «cw  .on.iypjice  vi^ine  J^qutboI  ;  but 
the  sulgeet  pf  cotton  cultufx). should  l^e  fully  ventilated 
and  discnused,  being  one  of  those  falling  properly, within 
Uie  soope  and  special  objects  of  the  Society. 

-  '*!  am,  dec 

'*  P.  L.  SiailMONi>S. 

**  8,  T7iiiclMStsr«t(itet,  Pimlioo,  Maj  ;4.'* 


BLAGK-BONSD  FOWLS. 

'  Sitt^^*<  Tt^vBlieni' tales"  have  ahrayabeen  mor»or 
lose  doubted.  Why  they  should  bi^ '  i  am  unable  to  say. 
Terhaps  that  doubt  may  ha'^e  had  Us  criKin  in  the 
natural  disposition  of  the  human'lzifind  to'  r^eot  every- 
thing to  which  it  has  beeh  nnaoeuvtCRned,  or  perhaps  in 
the  knowledge  that  thereis  implanted  in  the  breast  of 
every  man  a  loveof  exciting surprite  ahd astonishment 
in  his  fe&ow  men,  and  an  aptness  t«  seiae  erreiy  of^iortu- 
nity  which  presents  itself  of  producing  thoas  emotions. 
I  believe  few  persons  are  free  from  this  weakness,  and  it 
must  be  acknowledged  that  we  feel  a  positive  pleSisure, 
-and  are  conaeioue  of  a  certain  suneriority.  when  we  are 
the  first  to  relate  to  a  gaping  audftory  some  marvellous 
evmt,  or  even  eome  circumstance  of  no  very  extraordinary 
description,  but  which  was  not  known  until  we  had  the 
happiness  to  comfmunicate  it.  It  matters  not  whether  it 
be  a  joyful  or  melancholy  event,  out  it  must  come^-^the 
boeom  labours  to  be  delivered  of  it.  K  ii  be  the  former, 
it  is  accompanied  with  a  smile,  and  an  expression  of 
.aatisfiiction ;  if  tiie  latter,  it  is  garnished  with  the  neces- 
sary shake  of  the  head,  and  the  appropriate  sigh,  with 


the  exclamations  of  Poor  fellow!  Sad  tilting!  Very 
melancholy  1  It  is  .this  feeling  which  has  i^o  doubt  fre- 
quently induced  persons  who  have  travelled  in  distant 
and  comparatively  unknown  couutfies  to  give  exaggerated 
aoeounts  of  what  they  have  peon,  and  sometimes,  to  state 
with  confidence— there  being  little  fear  of  contradiction 
— *what  they  have  not  seen.  ,  ^ 

I  have  been  induced  to  make  these  oVservations  in 
consequence  of  a  statement  which  I  made  having  been 
received  with  incredulity..  I,,  sometime  .a^o,  had  the 
honour  of  deacribing  to  you  a  particular  kind  of  bird 
which  existed  in  Honduras,  which  description  you  com- 
municated, io  som&.cmiucnt  ornithologists-rwho  ihey 
are  I  do  not  know-<i-and  they  entirely  disbelievedi  ft. 
They  say  they  never  saw  sucn  a  ihing«  never  heard  of 
such  a  thingf  ergo— sucjii  a  thing  cannot  bc^«  If  we  were 
aU  to  proceed  upon  this  principle  I  fea^  ithat  our  know- 
ledge would  be  veiy  circumscribed.  <  However^  as  ihe 
statement  which  t^y  so  unceremoniously  c<mtradict  is 
perfectly  true,  I  now  foiwaiid  it  to  be  printeq  in  yonr 
journal,  «nd  Xet  the  sceptics  deal  yl\i\^  it .  as  ,ibiey  think 
proper.  •  •        .^ 

.  There  is  in  Honduras  a  fowl  of'  the  sallin^ceous  kjnd, 
a  native  of  Peten  and  Yucatan,  every  opne  of  whicn  is 
quite  black.  .  The  legs,  th^  pinions,  the,  breast^^  the 
backbone,  are  all  aa  black  as  ink.  I^J^  ^'^  distin- 
guished lay  their  bUfck  combs  and  ^Is.  Tn^r  feathers 
ar^  generally  black,  and  aUo  their  tjoet ;  they, are  neUher 
larger  nor  smaller  than  other,  fpwls;  the  fiesh  is 
perfectly  white,  ^nd  remarkably  juicy  a^dwiell  flavoured. 
ViThen  X  firat  i^w  one  of , these  apinu^s  in  tne,  shape  of  a 
yery  sayouxy  stew,  I  wa^  not  a  little  aUroied  at  the 
sight  <>f  the  black  bones,  and  I  rashly  accused  the  cqq|c 
of  having  served  up  a  diseased  hen.-  Hiss  Hai^  Gordon,  the 
artiste,.oneQf  those  everlasting  brown  women,  withnerves 
of  wire,  and.  skins  of  India  rubber,  repelled,  tjhe  charge 
with  indignation,  and  explained  to  me  the  real  state  of 
the  case.  "  Dat  tien  no  sick,  sar.  Dat  hen  berry  good, 
sar.  Him  de  black«>bone  fole^— him  more  betterer  da|i 
de  oders.  Sick  hen,  hi  I  youjpebber  eat  any  ting  like  him 
in  £nglfmd,  s^r. ,  Sick,  hi  I  dat  h^n^m^itka  yjpu  {at,  sar.^' 
In  reply  to  a  note  upon  this  subject,  which  I  wrote  to  Mr. 
yaughan,  agentlemait  whc  vssided  for  many  yeab  in 
TOricms  parts  of  Ctiitfal.  AmtHca  an4  Yucatan,  I,f0Qeiyed 
thcfoUciwuig letter;—    ,  .  <  ,. 

.  "  iqban^MJiMlgVf  WimUedoa,.MAj  13, 19S1. 
,"  My  dear  Sib,— ^Ih  reply  to  your  note,  i  be«  to  s^y 
that  I  have  both  seen  ahd  eaten  black-boned  !K>WlS.  They 
are  known  from-  their  having  black  'combsand  gille*  The 
plumage  of  those  I  have  seen  has.been  black.  They  come 
from  Yucatan  and  Peten.  They  are  about  the  ;^me 
silicas  therofdin^ry  fowl.  Themeilt  is  quite  white,  and, 
if  anything,  more  delicate  item-  that  of  other'fdwls. 
Hopiog.yoti  areiwdl.  I<am,  myidear  Sir, 

.*<-¥4mr*s  truly ». 
..V  •-*W«fci  VAUOHAK. 

1  have' vwy  closely  examined*,  and  have  Iffed  these 
*fbwis.  and  I  havramved  nt  the  clear  eonviisdon  that  the 
bladMess  of  their  bonet  does  not  arise  from  any  aeoidental 
eircumatanee,  but  that  it  is  a  penhaaent  featarebeloiBging 
to  a  distinct  species.  I  shall  not  fail  to  introduee  the 
breed  into  this  coontty.'  I  am,  Ac., 

»  B.  TEMPLE. 

Maj  13ib,  1867.    >  •        ., 

THAMES  EMBANKMENT. 
SiBi*->It  is  very  gmtifying  to  find  my  general  susges- 
tione  for  metropolitan  improvement*  eupported  and  ap- 
proved by  an  engineer  so  eminent- asMr.  Bridges  Adams, 
whose  knowledge  of  the  question  is  derived  ih>m  careihl 
study.  It-may  seem  preflttmptuooB  in  me  to  differ  from 
him  on  a  subject  demanding  engineering  skill ;  neverthe- 
less, I  cannot  agree  with  him  on  all  points,  and  I  there- 
fore beg  to  offer  a  few  words  in  reply  to  his  letter  which 
appears  in  the  Jwmal  of  this  day. 
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Mr.  Adcims  objects  to  my  giving  an  "  arbitrary  width 
of  sixty  feet  for  the  gange  of  Btreets,  because  I  omit  the 
height  of  buildings."  If  he  refers  to  my  pajier  again, 
he  will  find  that  1  confine  the  scope  of  my  paper  to  the 
accommodation  necessary  for  traffic.  He  will  find,  also, 
that  I  consider  sixty  feet  as  the  mtnimam  width  of  a  first- 
class  street,  and  give  conclusive  reasons  for  its  general 
adoption.  Should  the  height  of  houses  continue  to  in- 
crease, it  may  become  necessary  to  widen  the  streets  so 
aa  to  admit  of  light  and  ventilation.  Wherever  increased 
width  could  be  secured  without  any  considerable  addi- 
tional expense,  I  should  like  to  see  seventy  feet  secured — 
fbrty-six  feet  for  vehicles,  and  twelve  feet  on  eacli  side 
as  a  footway. 

Mr.  Adams  objects  to  my  scheme  for  the  embankment 
of  the  river,  because  it  would  *•  diminish  the  air  space— 
the  lungs  of  London,''  and  "  the  river  is  the  largest  lung 
of  all."  Now  there  are  healthy  lungs,  and  there  are 
diseased  lungs.  -  If  the  open  area  surface  is  slightly  nar- 
rowed by  my  plan — and  it  is  but  slightly — the  healthiness 
is  increased  immensely.  Wherever  gurdens  are  in  exist- 
ence now,  they  are  not  only  to  be  retained  but  greatly 
enlarged,  while  an  entirely  new  one  is  suggested  in  front 
of  Somerset  House. 

The  whole  of  those  reeking  hot-beds  of  disease,  that 
bare  their  backs  at  every  ebb-tide  from  Waterloo-bridge 
to  Whitehall- gardens  on  both  sides  of  the  Thames, 
would  be  covered  in  and  rendered  innocuous.  I  had 
imagined  that  Dr.  Letheby's  excellent  remarks  on  the 
sanitary  advantages  of  my  plans,  had  settled  that  point. 
My  study  was  to  increase  the  comforts  and  pleasures  of 
the  people,  without  diminishing  their  convenience,  or 
hiteifering  with  the  rights  of  traders  along  the  shore.  In 
this  I  think  I  succeeded ;  wherever  a  wharf  privilege 
exists,  or  a  river  privilege  is  possessed,  the  owner  shoald 
have  a  pre-emptive  right  to  claim  a  like  area  along  the 
new  fhmtage,  or  receive  an  equivalent  in  the  shape  of 
compensation.  London  is  a  trading  city,  and  from  its 
trade  its  wealth  has  sprang.  The  convenience  of  that 
trade  must  be  consulted  in  every  scheme  connected  with 
the  improvements  of  the  river.  Private  rights  always 
receive  at  the  hands  of  the  legislature  the  fullest  con- 
nderation,  and  public  rights  are  seldom  overlooked.  The 
minister  is  not  born  who  would  venture  to  propose  any 
plan  for  the  embankment  of  the  Thames  that  will  lenen 
lis  trading  advantages. 

To  an  arcadian  imagination  it  may  be  all  very  well 
to  think  and  write  of  "  fountains,  flowers,  and  shady 
bowers,"  but,  I  confess,  lam  surprised  to  find  the  practical 
mind  of  Mr.  Adams  made  captive  by  the  poetical. 
''Beautiful  promenades  at  a  small  expense'*  are  luxuries 
not  to  be  despised,  but  lounvers  and  nurse-maids  liave 
only  to  cross  the  road  from  Northumberland-wharf,  and 
they  will  find  themselves  within  the  nleasant  "  lu»^'  of 
St.  James's  park,  to  frolio  as  they  will.  But  to  convert 
the  river  frontage  from  Northumberland-wharf  to  Water- 
loo bridge  into  a  pleasure  garden,  is  a  scheme  that  never 
will  be  tolerated. 

I  have  done  something  towards  keeping  the  area  near 
Si.  Paul's  open,  and  I  trust  that  permission  to  cover  it 
ov«r  will  never  be  obtained.  I  have  likewise  done  some- 
thing in  preventing  (and  denouncing  when  attempted^ 
encroachments  on  the  river,  and  I  tiave  always  ad vocatea 
the  retention  of  open  spaces,  whether  within  the  City  or 
in  the  suburbs  of  the  metropolis,  as  essential  to  the 
health  of  the  population.  Whether  Mr.  Rammell's  plan 
of  "lamp  pO0t  railways"  will  be  improved  by  the  sug- 
mtion  of  Mr.  Adams,  is  exceedingly  doubtful.  His 
SooUe  row,  one  on  each  side  of  the  street,  united  by 
gfrders,  and  shops  taken  to  the  firrt-floor,  might  doable 
the  street  aoc  ommodation,  bat  it  would  in  all  probability 
qoadni^e  Um  inconvenience  now  complained  of. 

Shoald  Mr.  Adams  find  tine  to  again  consider  the 
scheme  I  advocate  for  the  embankment  of  the  river,  and 
always  keep  in  mind  that  trade  hcs  to  be  aeeomaiodated, 
and  must  not  be  sacrificed  to  the  claims  of  elegance  and 


beauty,  I  am  persuaded  he  will  come  to  the  conclusion 
that,  so  far,  no  system  has  been  suggested  so  likely  to 
meet  every  requirement.  Any  lofty  embankment,  so 
properly  objected  to  by  Mr.  Adams,  is  not  intended. 
Nor  will  there  be  a  dead  ditch,  liketheLifteyat  Dublm. 
The  volume  of  water  in  the  Thames  and  the  great  current 
of  the  tides  prevent  that ;  nor  can  we  ever  have  the  slug- 
gishness of  **  a  Dutch  or  Venetian  canal." 

The  docks  '*  between  lofty  piles  of  buildings,"  need 
not  necessarily  be  converted  into  loathsome  pools.  If 
the  entire  scheme  is  executed  such  a  result  will  be  im- 
possible. The  great  idea  was  to  suggest  a  plan  by  which 
the  health  of  the  neighbourhood  would  be  improved, 
the  traffic  on  the  river  and  along  its  banks  facilitated^ 
and  the  architectural  character  of  the  metropolis  ad- 
vanced. In  a  word,  the  wish  was  to  marry  utility  to 
beauty;  and  this  ** consummation  so  devoutly  to  be 
wished,"  has  been,  I  think,  accomplished. 

I  am,  &c., 

FRANCIS  BENNOCH. 
ft.  Wood-street,  Citj,  Sth  Msj,  1857. 


Za  ComspnbttUs. 


SaiUTA. — In  last  number  of  Jonmsl,  psge  257,  ool.  2,  line 
43,  fur  *'  AUenbeads.  Thomsa  Sopwtth,*  resd  '*  Thomas  Sopwitb». 
Allenbeadt."    Page  858.  col.  1,  line  51,  for  *»  Greed,  W.,  58, 
Condnit-street,"  resd  '*  Creed,  H.,  33,  Oondsit.stnet.'* 


PARLL/IMENTABY  REPORTS. 


SESSIONAL   PRINTED   PAPERS. 

Delivered  on  March  22,  26,  28,  30  ;  April  3,  1,  10, 18,  23,  25,  28,  39^ 
Pas.  No. 

110.  FloggiBr(Ami7>— Rotnrn. 
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147.  ClUiieaa  Emigianta— Copies  of  Commualcatioua 
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132.  Works  and  I'ublic  Buildings— Abstract  Aocounts. 
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ChlB»— Correi>poBdenoa  reipeeting  Consular  IntiiifMsiwi  te^ 

the  pre^entton  of  Smuggling. 
Canton  i  NaTsl  Forces)— Flirclier  Papers. 
BuUstical  Abstract  for  the  United  Rlngdcm  (1942  in  1««). 
Coda  or  SIgaali  to  be  used  at  Sea^Report. 
]lalr<9oUlaa  Water  Supply- Dr.  BassaU*s  Report. 
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Moroeee-Oeneral  Treaty. 
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Arehitectf,  8.    Mr.  If.  D.  WjAtt,  "  Oa  Gm  SAcred  Orotto 

(Sacro  Speoo)  of  St.  Benedict  at  SnUaoo,  and  Ita  MonaaUo 

Iniaiationa.*' 
Chfmiral,  8.    Mr.  Craoe  Calrert,  "  On  the  Mannfketnre  of 

Iron."    Mr.  O.  B.  Buckton, "  On  the  Oxidation  of  Chlncae 

Wax.** 
United  Serrioe  Init.«  8.    Capt.  BaOlie,  **  On  MUltarj  Bv- 

Tejioc  and  Reoonnainaaoe.** 
Pharmaoentical,  12  (noon).    AnniTenaiy. 
Rojal  Inst,  3.    Dr.  J.  P.  Lacaita,  LL.D.,  «0n  Italian 

Llteratuie— Hlitorianioftlie  OmfuecetUo,*' 
CiTil  Engineer!,  8. 
Fathoiogical,  8. 
StatUtical,  8.  Mr.  F.  Hendriki,  *<  On  the  Land-tax  Stat!it!cs 

of  England,  and  the  Politieal  Arithmetic  of  the  earl/ 

period  of  its  settlement.*' 
WsD.  London  last.,  3.    Prof.  Robert  Bentle/,  •*  On  Systematic 

Botany,  with  especial  reference  to  the  natural  systems  of 

arrangement.** 
Sodety  of  Arts,  8.    Mr.  Thocnaf  Wink'worth,  **  On  the 

Brussels  Congress  of  1866,  and  ita  bearing  on  the  Progreas 

of  International  Commerce.** 
Geological,  8.    Prof.  Owen,  "  On  the  new  Fossil  Manunal 

from  the  London  Clay.** 
Royal  Soc  Lit,  8|. 
Thubs.  Royal  Inst.«  3.    Prof^  J.  Tyadall,  *'  Oa  Sooad,  aad  sooie 

associated  pheaomeaa.** 
Numismatic,  7. 
Antiquaries,  8. 

Pliilological,  8.    Annirersary. 
United  Serrice  Inst.,  3.    Mr.  Crautord.  ^*  On  China  and  the 

Chinese." 
Royal  Inst ,  8|.    Mr.  £.  Ylrian,  <*  Aerial  Phenomena,  fh>m 

ohservations  and  sketches  taken  daring  a  Balloon  Ascent.** 
Asiatic,  2.    Anniversary. 
Royal  Inst.,  3.    Prof.  E.  Frankland,  **  On  the  Relation  of 

Chemistry  to  OrAphioand  Plastlo  Art.** 
Royal  Botanic,  Si. 
Medical,  8. 
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PATENT  LAW  AMENDMENT  ACT. 

AFPUOATioxs  roa  PATEirrs  and  PBOTscriosr  axxowbd. 

[From  OazetU,  MayS.] 

Daitd2mii  April,  1951. 
,  912.  Fran9ols  Anguste  Lauredsque,  39,  Rue  de  TEchiquier,  Paris— 
An  Improved  system  of  constructing  dissected  maps  or  cliarts. 

414.  Richard  Husband,  Blanchester — CerttUn  improTementa  in  the 
manufacture  of  hats  and  other  rorcrings  for  the  head,  and  in 
*  the  instruments  employed  in  the  said  manaikotore. 

910.  Duncan  Morrison,  Boniesiey  Works,  Birmingham,  and  Samuel 
Lilley,  Birmingluun— Aa  improrement  or  improrements  in 
locks. 

918.  Robert  Otwar,  Lambeth— An  Improvement  in  scythes. 

■920.  Richard  Arohii>ald  Brooman,  166,  Fleet-etreet — A  steam  tdnd- 
lass  and  boiler  for  the  same,  together  with  certain  modiiBca- 
tions  to  enable  the  windlass  to  be  worked  by  hand.  (A 
commanication.) 

Dated  3rd  April,  1807. 

922.  William  Hantaaan  and  James  Dugdale,  Famworth,  near  Man- 
Chester — Improvements  in  machinery  for  preparing  cotton, 
flax,  wool,  or  other  fibrous  nuterials. 

924.  William  Holland,  Birmingham — A  new  or  Improved  manu- 
Dscture  of  runner  notches  and  top  nocchts  for  umbrellas  and 
parasols. 

926.  William  Ileniy  TapHn,  London— Improvements  in  the  oop- 
structlon  of  fire  places  and  stoves. 

928.  John  Smith.  Bradfbtd— Improrements  in  machinery  or  aippa- 
ratus  used  In  the  numuftcturo  of  bmshee  for  flour-dreMdng 
machines. 

930.  Arthur  Paget,  Loughborough— Improvements  in  machinery  or 
apparatus  fbr  the  manufacture  of  looped  fkbrlca,  and  in  the 
minner  of  constructing  the  sime. 

932.  Thomas  Whitehead,  Leeds -Improvemeatt  ia  spiaalag  flax, 
tow,  aad  hemp. 

934.  Joha  Henry  Johnson,  47,  LIncoIn*s- inn-fields — ^Improrementi 
tn  the  treatment  of  floss  riik.    ( A  eommontf  atloa. ) 
Dated  4tA  April,  l»5t. 

936.  Joseph  Ferdinand  Toussaint,  Brussels— AmethodforlkciUtating 
the  examination  and  discovery  of  fissures,  flaws,  or  deteriora- 
tions in  the  inserted  or  hidden  pans  of  axlee  or  other  like 
pieces  of  machinery  sut^oct  to  decay  and  rupture. 

938.  George  Spencer.  6,  ( Gannon-street  West — Improvements  In  ma- 
chines u«d  for  ftkcUitati.ig  the  discharge  of  coals,  minerals, 
earths,  and  other  similar  materials,  from  waggons  used  on 
railways,  tramways,  and  common  roads. 

NO.  Elkan  Adler,  New  York,  and  Robert  Parker  Aberaethy,  Cla- 
dnnati,  U.S. — Improvements  in  machines  fbr  deaatngkaivts 
and  other  similar  articles. 

942.  Charles  Renshaw,  Duklnfleld,  Chester— Improvements  la  self- 
acting  diflbreatial  valves. 

944.  James  Milnes  a  d  Fredericlc  William  Mowbray.  Bradibrd— 
Improvemeata  la  lubricating  the  pUtoaa  aad  valvca  of  ateam 
eaf^es. 


940. 
948. 
902. 
904. 
966. 

960. 
968. 

970. 
972. 
974. 
976. 

978. 

982. 
984. 
98G. 
988. 
990. 

992. 

994. 

996. 

998. 

1000. 
1002. 

1004. 

1006. 
1008. 
1010. 
1012. 

1016. 
1018. 
1020. 
1024. 

1028. 
1028. 


1032. 
1032. 

1034. 
1036. 

1038. 


Job  Mead  aad  Qeotfe  Mead,  Bethaal-green— I»piOT«noati  la 

metallie  aad  other  iMwKing  boxes  or  caaee. 
Joha  Ileary  Johason,  47,  Liacoln*s.inn-field»— Improvements 

In  the  manufluture  of  hard  India  rubber.  (  A  conunnnication.) 
Joha  Peaford  Harvey,  Spaldlag,  LiaeolnsUre— Improved  nn* 

ohinery  for  cmshiag  hmd  or  dods. 
William  Perka,Jaar.,  Bimolngham— Anew  or  improved  maaiK 

focture  of  crown  and  sheet  glass. 
John  James  Rippon,  Oakenshaw  Print  Works,  near  Aeorlag- 

toa— Aa  improvemeatorimpcoremaata  ia  rollers  or  cyllndoia 

for  pxiatiag  ftbrics. 

Dated  6^  April,  1857. 
Charles  Burrell,  Thetford— Improvemeatt  la  portable  lieara 

eagines  suitoble  for  agrlenltural  purposes. 
Louis  Jean  Marie  Siblet,  39,  Rue  de  l*£chiquier,  Paris— Aa 

improved  pulp  for  the  manufkcture  of  paper. 
Dated  llh  Avril,  1857. 
Ebenezer  Rogers,  Abercam,  Monmouth— Improved  methods  of 

applying  fad  for  heating  purposes. 
James  George  Hunt,  Ciacbmati,  U.S.— Improvemeatsinfencea 

and  gates. 
George  Pearson,  Oldham,  and  Edward  Jessop,  Maachester— 

Improvemeats  ia  sewing' machines. 
Joha  Robinson,  Olossop,  Derbyshire — An  improved  apparatua 

for  driving  or  giving  motion  to  'power  looms,  which  said  Im- 
provement Is  also  applicable  to  driving  other  machinery. 
Charles  Cochrane,  Ormeaby  Iron  Works,  Middlebro'-on-Teca 

An  improvement  in  the  heating  of  the  blastfor  blast  ftiniao«a. 
Dated  8M  April,  1857. 
Barnabas  Taylor,  Cranbrook,  Kent — An  improved  arrangement 

of  combined  brd  and  utensil  for  the  use  of  Invalids. 
Robert  Kaasow  Bowley,C'haring-cross>- Certain  improvemeiita- 

In  boots  and  other  similar  coverings  for  the  feet. 
MarUn  Billing,  Birmingham— An  improvement  or  improvo* 

ments  in  the  manu&cture  of  metallic  cornice  ends. 
Alfred  Fraaots,  Encomb-terrace,  Wandsworth-«oad— ImprfTO* 

ments  in  fostentng  shutters  and  doors. 
Charles  Tilston  Bright,  the  Cedars,  Harrow  Weald— Improve 

ments  in  laying  down  submarine  telegraph  cables  and  ia 

apparatuses  to  be  employed  therein. 
Jasper  Wheeler  Rogers,  Peat-house,  Roberts-towa,  KUdare— 

Improved  meaas  of,  and  apparatus  for,  collecting  for  use  the 

excrement  of  towns  and  villages,  and  for  facilitating  the 

drainaire  of  houses  generally. 
Alft^d  Yinoent  Newton,  66,  Clwaoeiy-lane— Improvemeats  la 

hand  bullet  moulds.    ( A  communication.) 
Dated 9tk  Apra^l^l. 
Edgar  Brooks,  Birmingham- Improvements  ia  the  ooaaaflwtiira 

of  flre-arma. 
William  Oxley  and  Hugh  Strath,  Manchester — Improvementa 

in  lubricators. 
Thomas  Ro!fe,  Regent-street— Improvements  In  pianofortes. 
Henry  Thompson  and  Henry  Wahnsley,  Great  Harwood,  near 

Blackburn— Improvements  in  looms  for  weaving. 
Charles  Frederick  Bielefdd,  WelIlngton-«treet,  Strand— Im- 
provements In  preparing  the  surfaces  of  slabs  or  sheets  mada 

of  fibrous  and  cementing  materials. 
George  Edward  Taylor,  Oatlands  mill,  Leeds— An  improve- 
ment in  raising  and  shearing  cloths. 
Robert  Tumbull,  Harwich— Improvements  in  sUps  or  ways  for 

heaving  up  aod  moving  ships,  and  in  cradles  for  the  same. 
John  Leach,  Over   Danren,  Lancashire— Improvemeats   in. 

looms  for  weaving. 
Joha  Coope  Haddan,   Cannon-row,   Westminster — Improve- 
ments in  the  manufocture  of,  and  in  the  means  of,  aad  ap« 

paratus  for,  dischargiag  prqf ectiles. 
Dated  111*  A^rU,  1867. 
William  Smith,  10,  Salisbury-street,  Adelphi— A  universal 

Jacquard  apparatus.    (A  communication  ) 
Charles  Smith,  HdJoway— An  apparatus  to  be  used  ia  coaaec- 

tlon  with  certain  domestic  uteaslls. 
Henry  Felix  Coureaq,  Toulouse— Improvemeats  in  machinerj 

for  ruling  piper. 
Richard  Archibald  Brooman,  166.  Fleet-street— Improvementa 

in  the  distillaaon  aad  reetificatloa  of  spiriU,  ia  apparatusee 

employed  therein,  and  in  the  preparation  of  the  substaacea 

to  be  distilled.    ( A  cooamuaication.) 
William  Grcsham  Wiles,  Lady's-well  Brewery,  Cork— Im- 
provements in  brewing. 
Thomas  Natbaaiel  Peagelly,  Olonoester  street,  Commercial^ 

road  East,  and  George  Porter.  Mary  Ann  terrace,  Abbey- 

street,  Bethnal  Green -road— Improvements  In  the  applloa- 

tlon  of  steam  to  lifting  .or  hoistiag  coala  and  other  fooda 

from  ships*  holds. 
Thomas  Robert  Winder,  Dover— Aa  Improved  mode  of  ooa- 

structing  submarine  works. 
Henry  Adcock,  City -road— Improvements  ia  tteam-bdleri. 

Dated  I2ih  April,  1867. 
Thomas  Joha  Searle,  Portland-wharf,  74,  Wapplnff-wa|l— Ifli- 

provemeats  in  fosteninp  for  window  sashes. 
Thomas  Ricliardson  aad  Edmund  John  Jasper  Browell,  If  evUIa 

Hall,  Newcastle-on-Tyne— Improvements  in  treating  old  or 

waste  railway  wood  sle^persand  bearers,  and  in  prepariag  or 

preserving  wood  for  railway  sleepers  and  bearers,  aad  ouer 

works. 
Charles   Goodyear,   Leicester-square -Improvemeats  la  the 

mannJhcture  of  life-preserriag  apparel  aad  other  bnoyaat 

pllaat  artielet. 
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JOUBITAL  OF  THE  600IET7  OF  ABT8.  Mat  16,  18fi7. 


IMO.  AufnittttEdwiid  Sohniemlil,  MUm  PlftttiJiff~IniproT«meatf 
la  tmtiag  bOBef  tor  tht  pnrpoie  of  obtalmnip  gelatiiie,  die, 
or  f liM,  and  in  obtalaizig  ceruin  vattvl  prodncti  firom  foch 
tmtment. 

1043.  Rtehard  ArehllMld  Broomui,  186,  Fleet-ftreet— A  metliod  of 

and  ftpparatoi  for  dlilnftctlnf  aloobol,  or  for  Mpantlng 
liiiontlil  oils  tlMrefttm.    (A  ftflinimin1f*t!on  ) 

1044.  ThomM  Gr«YiIl«  Potter,  531,  Nov  Ozford-ttreet— An  appa- 

ratng  for  daj  and  night  advortising. 
Dated  lUh  ApHi,  1867. 
1048.  Bobert  Hasard,  1,  Than6t.place,  Btruid— An  improred  Ixeat- 

•xtraetor.  • 

1060.  Chariot  Jean  Marie  LaTlgne,  Pari*— ImproTementi  in  machines 

or  apparatus  tor  swinging,  see  sawing,  roTolring,  and  for 

performing  other  exerdses  or  amosements  in  the  air. 

1063.  ThOBUS  Harrison,  Nebthwait  Mills,  Lancsshire— New  or  im- 

prored machinery  for  the  manofkctare  of  wooden  pill-boxes, 
match-boxes,  and  other  snch-like  articles. 

1064.  Benjamin  O'Neale  Stratfind,  Earl  of  Aldborongh,  Stratford 

Lodge,  Wicklow,  Ireland— ImproTements  in  aerial  nari- 

gation,  snd  in  the  apparatns  oonneoted  therewith,  parts  of 

which  are  Applicable  to  locomotion  generallj. 
1066.  John  Henry  Johnson,  47,  Linooln's>inn-fleIds— ImproTements 

in  apparatus  for  generating  and  saperheating  steam.    (A 

communication.) 
1068.  John  Henry  Johnson,  47,  Linooln*s>lnn-flelds— Improrements 

in  Are  arms.    ( A  conomnnication. ) 
1060.  William  Edward  Newton,  66,  Chancery-lane— Improred  means 

of  lighting  gaa  for  illuminating  and  other  purposes.     (A 

communication.) 

Dated  22md  April,  1857. 
1137.  William  Steel,  Glasgow— Improvements  in  discharging  ashes 

flrom  steam  boats. 
1131.  William  Ogden  and  Heniy  Firth,  Bacnp— ImproTements  in 

Ikns  or  blowing  apparatus. 
1133.  John  Heni7  Johnson,  47,  Linooln*s  inn-fields— ImproTements 

in  ■owing  machines.    (  A  communication.) 

1136.  Gerolamo  CaTanna,  Genoa — Improvements  in  obtaining  motiTC 

power. 

1137.  Charles  Etlenne  Osmont,  23,  Bue  Neuve  Coquenard,  Paris— 

ImproTements  in  penholders. 
1139.  William  Butt,  11,  Sutton-plaoe,  Homerton— Improrements  in 

microscopes. 

Dated  23rd  Aprt%  1867. 
1141.  George  Welch,  Birmingham^Improrementa  in  metallic  pens 

and  penholders. 
1143.  Matthew  Dunnett,  Glasgow— ImproTements  in  embroidery  or 

sewing,  and  In  machiner/  or  apparatus  connected  therewith. 
1145.  Darid  Milnes,  Bradford— An  ImproTed  manufiictnre  of  woven 

goods  or  iiibrles. 

1147.  James  Ta?lor,  Cullen,  Banff- ImproTements  in  apparatus  for 

produchig  flre  and  light. 

1148.  JaqnesBiohard,  near  Melun.  France — An  improTed  agricultural 

machine  for  cleaning  grains. 
1161.  George  Wright,  ShefBeld— Improved  apparatos  for  heating. 
1163.  William  Colbome  Cambridge,  Bristol— Improvoments  in  chain 

harrows. 

1166.  Andre  Prosper  Bochette,  Brighouse,  Yorkshire— An  imprOTO- 

ment  in  currying  leather. 

1167.  Andre  Prosper  Bochette,  Brighouse,  Torkshire— Improve- 

ments in  currying  leather. 

Dated  2Aih  April,  1867. 

1158.  Lieut.  Edward  Maoico,  B.M.,  Bucklersbuiy— ImproTements 
in  obtaining  foundations  for  marine  or  other  structures. 

1161.  Jean  Baptlste  Bellon,  Moorgate-street-chambers— Improve- 
ments in  mordants  for  use  in  djeiog  processes. 

1163.  James  Caddick  and  Thomas  Hammings,  Garndjn's  Iron  Works, 
and  David  Caddick,  Ebbw  Vale  Iron  Works,  near  Newport, 
Monmouth — Improvements  in  puddling  and  balling  furnaces 
for  heating  and  melUng  Iron  or  steeL 
Dated  351*  Apra,  1867. 

1166.  Famuel   Walmeslej,   Stockport— Cert^n   Improvements    in 

machinery  for  preparing  and  spinning  cotton  and  other 
fibrous  materials. 

1167.  Samuel  Sunderland  and  Bichard  Deao,  Burnley— ImproTe- 

ments in  looms. 

1168.  WiUlam  White,  Adefadde-street,  South  Shields  —  ImproTo- 

ments  In  making  moulds  or  matrices  employed  in  casting 
metals. 
1171.  James  Simpson  and  Edwin  Bimmer,  Manchester— A  certain 
improTement  in  Venetian  blinds. 


1175.  Bev.  James  Bwiow,  Aahfiord  Fanoaage^  Bakewtfl— Ingiw^ 

ments  in  eoatlag  wrought  Iron. 
1177.  Joseph Belshaw, Nottingham— ImproToncnts  la  maBolhetatfig 

knit  fobrios. 

Dated 27a  ApriLlWI. 
1179.  Amable  Victor  Felix  Larehier,  raria— Imptoremtnti  la  tla 

manuflustnre  otgju.    (A  commnnlcatlQn.} 
1181.  Polydore  de  Keyaer,  24,  Cannon-street  West— An  apptntu 

for  preTentlng  hones  slipping.    (A  oommunicatlon.) 
1183.  Edmund  F.  Barnes,  New  York — Improvements  In  teugrspUc 

*  instruments,  andcalled  an  **  Embossing  Telegraph.** 
1185.  John  %[acintosh,  Euston-place— An  Improvement  In  the  msp 

nu&cture  of  air-beds,  cushions,  and  other  like  inflated  sal 

fluid-tight  apparatus  or  bags. 

1187.  Thomas  Dickason  Botch,  Surbiton,  Surrey— Certain  new  aai 

useftil  improvements  In  gas  generators.    (A  commimiouton.) 

1188.  JuIIen  Billiard,  20,  Red  Lion-square— Improvemeoii  In  the 

arrangments  and  construction  of  furnaces  and  other  ftrs* 

places.    (A  communication.) 

Dated  28<*  April,  1857. 
1181.  James  Withnall,  Manchester— Certain  improvements  la  iks 

manuflicture  of  roUers  or  cylinders  to  be  employed  ftr 

printing  calico  and  other  surfaces. 
1183.  James  Barker,  Blaekirian-road— An  Improved  propeUcr  te 

ships  and  vessels. 

mrmrnoHS  with  complktx  sPxciricAnoir  filsd. 
1224.  George  Tomlinson  Bousfleld,  Loughborongh-road,  Brixtaa— 

Improvements  In  coIlapsiUe  boats  and  pontoons.   (Aeoin- 

munication.)— 30th  April,  1867. 
1266.  Bobert  William  Slevier,  8,  Bue  du  Cerf,  Brussels- An  iffl» 

provement  in  the  mode  of  treating  saccharina  Juices  in  tbs 

manulkctnre  of  sugar.— 8th  Maj,  1857. 
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Ma^ith. 

William  Stones. 

WiUlam  Smith. 

John  Fell  Jones. 

WiUlam  Lukvn. 

George  Islington  Bache. 

WUlUm  Welld. 

Alexander  Hutton. 

Thomas  Stephen  Holt,  Ed- 
ward Eamshaw,  and  Jas. 
Barlow. 

James  Greaves. 

Alexandre  Marie  Joseph 
Eeckman. 

John  Wilson. 

fllchard  Eaton. 

WUUam  Edwaid  Newton. 

Heory  Bragg,  Jon. 

John  Brown  A  Jolm  Adin. 

Asa  Lees  and  David  Scho- 
fleld. 

CamiUe  Auguste  Tissot. 

George  Julius  Vertne. 

F^«derick  Albert  Gattj. 

William  Henry  Stratton. 

Wm.  Bcnwick  Bowditch. 

Heni7  Medlock. 

Arthur  Clark. 

Henry  WhitUes  and  Bo- 
bert Schofield. 
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Charles  Tutner  andLooii 

Watermann. 
Alexander  Parkes. 
Peter    Cato   and    JoMpb 

Bettelej. 
Bndolph  Bodmer. 
WUliam  Frederick  Ti^kr 

Bfadchaw. 
Johannes  Neuensehwaader. 
Thomas  Hoxne,Joa. 
George  For^h. 
James  Murdoch. 
MAyl2lA. 
Joseph  Ecdcs. 
Christopher  Binks. 
Jolm  Lord. 
Bobert  Brock  Benson. 
Charles  Garton  and  Jinei 

St.  John  GagePanoDi. 
Henry  ^'■•■♦TWff*  Palmer. 
WiUlam  Jolinson. 
George  Little  wood. 
WUlUm  Edward  NewUn. 
Carl  Chriatian  Enptno. 
George  White. 
John  Moule. 
George    Tomliasoo  Boai> 

field. 
WUUamPidding. 
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1007. 

1024. 
1031. 
1055. 
1140. 


1014. 
1015. 
1016. 
1019. 


Mav  4<*. 
Adrien     Georges    Amant 

Martin  and  Casimir  Lefol. 
Julian  Bernard. 
Theodore  Lemielle. 
John  Piatt. 
Bobert  Oram  and  WUliam 

Oram. 

Map  5M. 
Bernard  Joachim  La  Mothe. 
Joslah  Geoige  Jennings. 
Bernard  Joachim  La  Mothe . 
Bichard  WaUer. 


1051.  Warren  De  la  Bue. 
1('52.  Henry  DoulUm. 

Mag  9tM. 
1029.  George  Barry  Goodmas. 
1046.  Joseph  Shepheid. 

MapltA. 
1088.  George  Edward  Dcring. 
1135.  Louis  Sautter. 

Maw  9th, 

1043.  WUUam  WlUlams. 

1044.  John  Anthony  and  WiUIsB 

TreebyChafo. 
1084.  John  Cnedgey. 
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3976 
3977 
3978 
3079 
3880 
3981 
3882 


Date  of 
BeglstratloB. 


May 


I* 
It 
?f 

M 
«f 
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7. 

8. 


12. 
>» 
»> 


Ships*  Scuttles 

The  Sana  €gal  Portmanteau. 

Octagon  LanndiT  Stove 

L.Oi!k 

*'*'*'^  •••♦••••.»••«•••••.........»..»....«.»....,«»,„ 

Candle  Holder 

Improved  Fastener  for  Cmbrollas 


Proprietors*  Naaoe. 


Herman  Harbush  Armstrong .... 
PhUip  PhUUps................T7!..... 

Bobert  Maenab 

John  Bush...... 

Price's  Patent  Candle  Company ... 

J.  and  W.Baker  ^ 

Fountain  John  Hartl^ 


Address. 


184,  St.  George*s.st.,  WeUdort  •«» 

SO,  St.  Martin*s-laae. 

Perth. 

Derby. 

Belmont,  VanxhaU. 

St.  PhUip*s.  Bristol. 

21,  Pump-row,  Old-street-rcad. 
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Iramial  d  i\t  ^mh  of  %xU. 


WRILAT,  MAT  2^,  1867. 


NOTICE  TO  MEMBERS  AND 
INSTITUTIONS. 

The  prizes  awarded  by  the  Society's  £x- 
azniners  to  the  socceBsful  Candidates  at  the  June 
Ezaxuination  ia  London  will  be  distributed  on 
the  moming  of  Tuesday,  the  23rd  of  June,  at 
the  ^oeiety's  House  in  the  Adelphi. 

The  Society's  Annual  Dinner  will  take  place 
at  the  Crystal  Palace  in  the  afternoon  of  the 
same  day.     Lord  Stanley,  M.P.,  wiH  preside. 

The  Sixth  Annual  Conference  of /the  Repre- 
sentatiyes  from  Institutions  in  Union  with  the 
Society,  is  appointed  to  be  held  at  the  Society's 
Hooae  on  Wednesday  the  24th  of  Jnne. 

The  Annnal  General  Meeting  for  receiving 
the  report  of  the  Council  and  the  Treasurer's 
statement  of  receipts^  payments,  and  ezpenditnie 
during  the  past  year,  and  also  for  the  Election  of 
Officers,  will,  in  accordance  with  the  Bye-Laws, 
take  place  at  4:  o'clock  on  the  sam/e  day. 


EXHIBITION  OF  INVENTIONS. 

The  Exhibition  of  Inyentions  will  close  oa 
Satoirday  next,,  the  23rd  inet.  Exhibitors  are 
requested  to  give  directions  for  the  removal  of 
their  articles  by  Wednesday,  the  27th  inst.,  at 
the  laMt, 


THE  SEDDON  PICTURES. 

The  Exhibition  of  these  Pictures  wiU  close  on 
Wednesday  exening  next,  the  27  th  inst. 


■  m 


■Vi 


ART^TREASURES  EXHIBITION. 

The  period  lixed  for  the  Booiety'a  visit  to  the 
Manchester  Art-Treasures  Exhibition,  is  the 
week  commencing  the  30th  of  July. 

A  Local  Committee  has  been  formed  in  Man- 
chester to  make  arrangements  ferthe  Sooiety'a 
reception  there. 

That  Committee  is  desirous  of  knowing,  as 
early  as  possible,  the  number  of  members  Ukely 
to  visit  Manchester,  in  order  that  information 
respecting  botels  and  lodgings  may  be  obtained. 

The  Committee  are  making  application  to  the 
principal  Societies,  the  Exchange,  and  various 
large  manufacturers,  for  the  admission  of  mem* 
bers  of  the  Society  of  Arts^  diifing  their  visit, 
on  showing  their  cards  of  membership. 


TWENTY -SECOND  ORDINARY 
MEETING. 

Wednesday,  Mat  20,  1867. 

The  Twenty-secottil  Ordinaxy  Meeting  of  the 
One  Hundred  and  Tbird  Session  was  held  on 
Wednesday,  the  20th  inst,  William  Brown.  Esq., 
M.P.,  in  the  chair. 

The  following  Candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

^Beale,  Miles  1  Christie,  Robert  Honro 

^Cameron,  H.  O.  |  Maurice,  James 

The  paper  read  was  : — 

ON  THE  BRUSSELS  CONGRESS   OF  1856,  AND 
ITS  BEARING  ON  THE  PROGRESS  OF  INTEB- 
•     NATIONAL  COMMERCE. 

Bt  Thomas  Wivkwobth. 

There  is  probably  no  science  less  inviting  to  the  general 
student  than  that  of  political  econoro  v.  There  are  doubt- 
less some  general  principles  connected  with  it  not  difficult 
to  understand,  but.  in  the  attempt  to  apply  them  practi- 
cally, many  an  ardent  professor  has  given  up  the  study  in 
despair.  Not  only  is  it  uecessary  to  be  somewhat  fami* 
liar  with  the  driest  of  all  illustrations*  statistics,  but  to 
disentangle  them  from  those  exeeptional  conditions, 
continually  arising,  which  affect  their  apparent  rela- 
tions to  each  other,  and  to  evolve  from  thorn  evi-' 
dence  of  the  soundness  of  the  theories  they  are  intended 
to  establish.  The  commercial  intercourse  of  different 
countries,  for  instance,  is  varioudy  affected  by  the 
greater  or  less  d^ree  of  intelligence  which  obtains,  by 
the  differing  forms  of  government,  by  national  tempera- 
ment, bv  the  effect  of  variety  of  climate  on  animal  and 
vegetable  production,,  and  by  the  oocamonal  derange- 
ment of  pecuniary  position  wluch  excess  of  speculation 
or  other  disturbing  elements  ma^  superinduce. 

It  is  difficult  to  Delieve,  but  it  is  not  the  less  tme,  that 
even  war,  pestilence,  and  famine,  have  their  influence  on 
this  science,  and  require  that  their  mission,  however 
painful  in.  the  experience,  should  b«  conrectly  understood. 
Though  evil  in  themselves,  being  simply  destructive 
agencies,  they  are  often  followed  by  the  most  salutary 
results ;  they  all  excite  sympathy,  while  famine,  in  par- 
ticular, opens  up  new  channels  of  commercial  inter- 
conrse— -for  food  most  b«  obtained  at  whatever  cost.  It 
appears  to  be  in  the  order  of  iiytcrutable  wisdom,  in  rela- 
tion to  the  present  condition  of  ipau»  that  scarcely  anv 
permanent  good  can  be  secured  without  passing  through 
the  ordeal  of  violence  and  suffering.  We  may  suppress 
discontent  by  arbitrary  power,  encourage  igi\orance  by 
rewarding  bigotry,  aud  even,  for  a  time,  clothe  error  ia 
the  guise  of  truth — ^but,  at  length  the  smouldering  ele- 
ments of  suffering  will  burst  into  flame,  and  the  ensuing 
destruction  may,  for  the  time,  involve  the  good  and  the 
bad,  the  guilty  and  the  innocent,  in  one  common  ruin*^ 
until  at  length,  as  in  the  physical,  so  in  the  moral  world, 
ignorance  gives  place  to  knowledge,  bon^ge  to  freedom, 
and  chaos  to  order. 

The  late  famine  in  Ireland,  for  instance,  called  forth 
British  charity  to  an  extent  that  cannot  soon  be  forgotten, 
and  prepared  the  way  for  iihat  large  emigration  of  the 
Irish  people,  which  relieved  one  country  irom  an  unemr 
ployed  population,  while  it  enriched  another  with  a  body 
of  useful  colonists — it  broke  up  an  unhealthy  political 
organisation,  from  which  no  good  could  be  derived,  and 
sent  its  members  to  assist  in  founding  new  empires  on 
the  opposite  shores  of  the  globe.  But,  besides  all  this, 
it  led  to  the  abolition  of  our  corn  laws,  and  the  many 
other  fiscal  anoeliorations  which  constitute  the  principal 
topics  of  this  paper.    Notwithstanding  all  difliculties. 
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however,  real  or  suppoeed,  there  are  certain  leading  prin- 
ci(de8  which  command  the  aiwent  of  even  superficial  en- 
quirers; and  few  are  now  found  to  doubt  the  propriety  of 
promoting  the  general  freedom  of  trade,  00  far  as  it  can 
oe  carried  into  effect  without  an  undue  pressure  upon  the 
Tested  interests  of  society.  That  this  opinion  is  increas- 
ingly prevalent,  appears  from  many  circumstances,  to 
one  of  which  I  shall  hereafter  more  particularly  allude. 
Others  will  sfl^gest  themselves  as  wo  proceed. 

We  live  in  practical  times,  and  many  who  would 
formerly  have  turned  away  from  the  study  of  political 
economy  in  disgust,  are  now  its  most  earnest  advocates. 
The  scope  afforded  for  choice  by  its  many  branches,  not 
all  necessarily  connected  with  each  other,  and  the  grow- 
ing perception  of  its  importance  to  the  dimsovery  of  many 
hidden  springs  of  national  wealth,  which  now  so  ex- 
tensively prevails,  are  sources  of  encouragement  to  the 
philanthropist  and  statesman,  and  invite  to  further 
investigation. 

I  propose,  first,  to  give  come  account  of  the  origin  and 
objects  of  the  Brussels  Congress ;  and,  then,  to  trace  the 

grogress  and  prospects  of  liberal  commercial  relations 
etween  different  countries,  so  far  as  the  materials  I  have 
endeavoured  to  gather,  may  afford  me  the  means. 

The  particular  branch  of  this  science  for  the  discussion 
of  which  the  recent  Congress  at  Brussels  was  intended  to 
afford  facilities,  is  that  which  is  popularly  known  as  Free 
Trade.  So  far  back  as  1846,  an  economic  movement  was 
there  inaugurated  by  Mons.  de  Brouckere,  the  Burgo- 
master, a  noble-minded,  independent,  an<(  energetic  man, 
which,  though  somewhat  interrupted  by  the  revolutionary 
eyents  of  1848,  nevertheless  tooK  root  in  the  commercial 
and  manufacturing  mind,  and  burst  into  more  complete 
devolopment  in  D^ember  1865,  under  the  enlightened 
and  vigorous  presidency  of  our  corresponding  member, 
Mons.  Corr  vanderMaeren,  ancienjuge  tfeeomm^rce  of  ih^i 
city.  The  original  * '  Soci^t^  Bdge  d'£k:onomie  Politique" 
is  now  merged  into,  orbecomeco-relative  with  one  taking 
the  name  of, "  L' Association  pour  la  lUforme  Douanii^re." 
The  combined  a^^tion  of  these  two  bodies  was  directed  to 
the  introduction  of  more  liberal  tariffs  than  had  hitherto 
prevailed  in  that  country,  but  with  varying  success.  In 
the  course  of  their  discussions,  they  found  that  even 
in  Belgium,  which,  next  to  our  own  countnr,  enjoys, 
perhaps,  the  greatest  amount  of  constitutional  freedom, 
the  most  profound  and,  in  some  cases,  wilful  ignorance 
prevailed  on  that  subject.  At  length  the  idea  occurred  to 
the  executive,  that  if  there  was  all  the  truth  in  their  theory 
which  they  claimed  for  it,  the  time  was  arrived  when  it 
might  he  submitted  to  the  ordeal  of  examination  by  an 
international  Congress.  Accordingly  a  provisional  com- 
mittee was  appointed  to  arrange  for  its  organization,  a 
timo  fixed  for  its  assembling,  and  measures  adopted  to 
ffive  to  the  proposed  meeting  the  most  extensive  publicity 
in  Earoi)e  and  America,  so  as  to  ensure  an  influential 
gathering  of  persons  best  able,  from  their  experience  in 
the  countries  they  represented,  to  impart  knowledge  on 
the  subjects  to  be  discussed.  The  proposed  **  Cougr^s 
International  des  Beformcs  Douanibres,"  was  advertised 
to  meet  in  September  last,  immediately  after  one  called 
*'Le  Congr&s  de  Bienfaisance,"  at  which  a  large  at- 
tendance of  enlightened  philanthropists  was  expected. 
At  both  of  these  assemblies  the  Council  of  the  Society  of 
Arts,  Manufactures,  and  Commerce,  decided  to  be  repre- 
sented by  deputation,  and  were  pleased  to  appoint  their, 
Chairman,  Col.  Sykes,  Mr.  Thos.  Twining,  and  myself. 
Unfortunately,  the  onerous  "duties  of  ine  former,  as 
Chairman  of  the  Elast  India  Company,  prevented  liim 
from  going  over,  and  it  was  therefore  left  to  Mr.  Twining 
and  myself  to  discharge  the  duties  of  the  appointment. 
As  might  naturallv  be  expected,  Mr.  Twining,  to  whose 
persevering  and  judiciousadvocacy  of  economic  appliances, 
both  moral  and  mechanical,  the  working  classes  are  so 
largely  indebted  for  comforts  and  even  luxuries,  repre- 
fentod  us  at  the  '*  Congr^de  Bienfaisance,"  and  I  under- 
took to  assist  at  the  other. 


Political  economy  being  still,  in  the  ettimatioa  of 
many  persons,  a  **  much-vexed"  science,  and  the  appU- 
cation  of  its  principles  being  variously  understood,  even 
in  this  country,  with  all  our  experience,  I  did  not  fed 
myself  at  liberty  to  commit  the  Society  to  any  fomrali 
on  which  there  might  be  a  difference  of  opinion.  Ac- 
cordingly, while  availing  myself  of  all  the  j^^'s^  with 
which  I  was  invested  by  my  connexion  with  the  Society, 
as  its  representative,  I  carefully  acted  on  my  implied 
instructions,  as  may  be  seen  in  the  printed  Report  of  the 
proceedings  of  the  Congress.  We  were,  however,  prac- 
tically, though  not  officially,  repi'esented  by  other  mem- 
bers, particularly  by  Messrs. W.  Ewart,  M.P.,  B.  Oliveira, 
M.P.,  Jas.  Yates,  Edwin  Chadwick.  Stephen  Lewii, 
Alfred  Tylor,  Henry  G.  Bohn,  E.  B.  Neill,  W.  G.  Lum- 
ley,  and  others,  so  that  I  was  not  left  to  fight  the  battls 
of  knowledge  oerntt  ignorance  alone,  some  of  these 
gentlemen  having  also  taken  part  in  the  deliberations. 

But,  besides  members  of  our  Society,  many  other 
important  bodies  from  this  countxy  were  there  represented, 
as,  for  instance,  the  Chambers  of  Commerce  of  Ifan- 
chester,  Binningham,  Newcastle,  Bradford,  Bonlem 
(Potteries),  Leeds,  Belfast,  Kendal,  Edinburgh,  and 
Liverpool ;  the  Association  for  the  Reduction  of  Dntiei 
on  Wine ;  those  also  for  Promoting  Uniformity  of  the 
System  of  Weights  and  Measures ;  for  the  Establishment 
of  Tribunals  of  Commerce ;  and  for  Financial  Reform, 
at  Liverpool,  many  of  the  delegates  from  which  spoke 
at  our  meetings.  '  Letten  also  from  other  influeDtial 
friends  to  international  commercial  freedom,  unable  to 
attend  personally,  were  read,  particularly  from  the  late 
Lord  Mayor,  Alderman  Salomons;  Mr.  Cobden,  M.P.; 
Col.  Sykes,  now  M.P. ;  and  Mr.  Twining. 

For  many  obvious  reasons,  Great  Britain  was  more 
largely  represented  than  any  other  country ;  but  Gennaoy, 
France,  Spain,  Holland,  Switzerland,  and  America  re- 
sponded by  delegation  to  the  invitation  of  the  committee 
of  organisation. 

It  may  prove  interesting  if  I  here  describe  in  a  fev 
words  the  order  of  proceeding.  We  were  informed  that 
as  it  might  be  inconvenient  to  some  representatives  to 
speak  in  a  foreign  language,  they  would  be  at  liberty  to 
use  their  own.  It  so  happened,  however,  that  of  this  in- 
dulgence no  one  cpeaker  availed  himself,  and  all  the  ad- 
dresses were  delivered  in  French.  I  call  them  "ad- 
dresses, "  because  the  greater  part  of  them  were  written, 
and  assumed  rather  the  form  of  essays  than  speeches. 
Occasionally,  indeed,  a  gentleman  would  speak  without 
notes,  and  a  ^at  relief  from  the  more  formal  character 
of  the  discussion  it  generally  proved  to  be.  Indeed^  the 
yery  word  "  discussion  "  is  a  mfsnomer,  as  those  desiring 
to  speak  were  required  to  inscribe  their  names  previously» 
and  were  called  to  the  tribune  or  pulpit  in  the  preciie 
order  of  insertion  without  the  slightest  reference  to  the 
particular  topics  previous  speakers  might  have  opened 
up.  Discussion,  therefore,  as  we  understand  it,  there 
was  but  little,  for  whenever  any  member  made  an  at- 
tempt to  answer  off  band  the  arguments  of  the  la>t 
speaker,  he  was  peremptorily  silenced  by  the  president, 
unless  by  accident  his  name  was  the  next  on  the  a^nda. 
Notwithstanding,  however,  this  peculiarity,  which  u 
essentially  continental,  the  practical  result  was  by  no 
means  unsatisfactoiy.  Speakers  generally  addressed 
themselves  to  such  arguments  and  illustrations  as  their 
own  experience  and  specialities  supplied,  and  having  no 
one  to  answer,  they  were  able  to  condense  much  vain- 
able  matter  into  a  comparatively  small  space.  This  wai 
especially  the  case  on  the  first  pf  the  three  davs,  but  ^ 
the  second  some  gentlemen  occasionally  took  np  ths 
aig:uments  of  speakera  of  the  preceding  day,  and  on  w 
thinl,  othen  replied  to  the  objections  of  these  last.  To 
this  limited  extent,  therefore,  there  was  some  fvmblanoe 
of  discussion. 
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Und  of  what  I  proposed  to  aay,  which  he  undertook  to 
get  translated  for  me  into  French.  On  niv  arrival,  bow- 
ever,  at  BrusBeU,  it  waa  not  ready,  nor  did  I  get  it  until 
the  evening;  before  the  opening  of  the  Congrev,  when 
at  his  desire  I  had  allowed  my  name  to  be  inscribed 
aa  an  early  speaker,  what  I 'had  to  say  being  in  his 
opinion  more  directly  to  the  point  than  anything  his 
own  countrymen  or  those  from  France  were  likely 
to  bring  forward..  He  considered,  therefore,  that 
if  it  did  nothing  more,  it  might  in  this  particular 
afford  a  hint  to  succeeding  speaucers.  Under  these  cir- 
cumstances, judge  of  m^  dismay  when,  on  looking  over 
the  manuscript  translation  of  my  speech,  I  found  it  to 
be  almost  illegible,  and  so  abounding  in  blots,  erasures, 
interpolations,  and  incomprehensible  hierc^lyphics,  tliat 
for  me  to  attempt  to  read  it  with  any  effect  was  quite 
out  of  the  question.  This  discovery  was  the  more 
znortifying  as  being  necessarily  rather  a  lengthy  docu- 
ment— I  had  not  time  to  make  a  fair  cony  of  it.  After 
some  consultation  it  was  decided  that  I  should  ascend 
the  nwtrum  in  my  turn,  open  my  subject  with  a  few  in- 
troductory sentences  in  French,  and  then  request  that  a 
fHend,  Mons.  Jottrand  jun.,  might  be  permitted  to  read 
xny  speech  for  me  in  estenso.  This  was  immediately 
granted,  and  that  gentleman  being  an  excellent  English 
scholar,  placed  theorginal  MS.  and  the  translation  before 
him.  and  contrived  to  secure  the  attention  of  the  sitting 
until  he  had  concluded  the  reading.  As  in  my  speech 
or  essay,  into  which  he  infused  an  animation  to  wnich  I 
could  have  made  no  pretention,  I  proposed  to  illustrate  the 
working  of  the  free  trade  policy  in  this  country  since  its 
general,  though  still  incomplete,  adoption  in  1846,  by 
abundant  evidence  kindly  placed  at  my  disposal  by  Loi^ 
Stanley  of  Alderley,  president  of  the  Board  of  Trade, 
and  by  an  epitome  which  the  history  of  the  silk  trade 
affords,  of  the  effects  on  that  manufacture  of  the  three 
conditions  to  which  it  has  been  subjected  since  its  intro- 
duction about  the  14th  century,  via.,  prohibition,  heavv 
duties  and  comparative  freedom  from  them,  my  task 
was  an  easy  one.  The  speeches  of  the  gentlemen  who 
preceded  me  were  confined  to  matters  purely  fiscal  and 
local,  as  between  Holland  and  Belgium,  so  that  I  was 
the  first  who  broke  ground  on  the  general  question. 
In  fact  our  total  arolition  of  all  prohibitions,  the 
abrogation  of  the  greater  part  of  import  duties,  and 
the  nearly  nominal  character  of  what  are  still  retained, 
those  on  tea,  wines,  and  tobacco,  beins  nearly  the  only 
exceptions,  and  all  this  without  any  conditions  or  treaties 
of  reciprocity,  on  the  faith  only  of  the  principle  being 
fundamentally  sound,  at  once  disposed  of  the  assertion 
80  frequently  repeated  by  continental  protectionints,  of 
"  Yendus  Aux  Aoglais.'*  We  tiad,  indeed,  no  object  to 
serve  beyond  that  which  is  equally  advantageous  to  idl 
countries  without  being  injurious  to  any,  viz.,  the  free 
exchange  of  those  commodities  which  are  most  easilv 
produced  in  one  country  for  those  which  may  be  indi- 
genous to  another.  The  revelations,  therefore,  which  I 
was  able  to  make  of  the  advantageous  results  already 
•ecured  from  this  policy,  particularly  as  exhibited  in  our 
returns  of  exporta  and  imports  since  its  adoption,  from  a 
remarkably*  dear  statement  of  them  drawn  up  by  Mr. 
Edgar  Bowring,  of  the  Board  of  Trade,  seemed  to  strike 
the  greater  part  of  my  hearen  with  an  agreeable  sur- 
prise. I  did  not,  however,  entirely  escape  criticism,  for 
a  speaker  on  one  of  the  following  days  controvert^ 
some  of  my  facts,  but  so  gently,  and  to  such  an  unim- 
portant extent,  that  it  was  not  deemed  desirable  that  I 
should  make  any  reply,  even  if  the  courtesy  of  the  pre- 
sident (the  Burgomaster  *of  Brussels)  had  permitted  me 
to  attempt  it. 

This,  then,  will  serve  to  give  the  Soinety  some  idea  of 
the  order  of  proceeding  at  continental  congresses,  which 
has  the  advantage,  on  the  one  hand,  of  securing  the  pro- 
babilities of  matmred  argument,  and  the  disadvantage,  on 
the  other,  of  no  ready  means  being  afforded  of  at  once 
correcting  erroneous  statistics  or  exposing  crude  theories. 


It  must,  however,  be  admitted  that  the  system  effec- 
tually prevents  those  interminable  discussions  of  whidi 
our  parliamentaiy  proceedings  afford  such  ample  exam- 
ples— ^in  which,  after  speeches  of  some  hours'  duration 
have  been  delivered,  distinguished  by  brilliant  oratory 
and  biting  sarcasm,  the  hearers  or  readers  are  quite  at  a 
loss  to  detect  the  pointer  to  evolve  the  smallest  modicum 
of  argument  out  of  the  mass  of  splendid  verbiage  in 
which  they  are  couched  or  concealed.  In  many  such 
cases,  even  the  subsequent  vote  fails  to  supply  the  key, 
as  it  is  not  unusual  for  the  one  to  be  in  direct  antagonism 
to  the  other. 

The  following  are  the  particular  questions  which  were 
submitted  to  each  memW  of  the  Congress  for  discus- 
sion ;  it  will  at  once  be  perceived  that  they  embrace  the 
whole  theory  of  free  trade : — 

1st.  **  What  are  the  artificial  or  natural  obstacles  op- 
posed to  the  extension  of  the  commereial  relations  of  the 
country  to  which  you  belong? 

2nd.  '*  What  are  the  practical  means  proposed,  or  to 
be  proposed,  in  each  country,  to  remove  or  diminish  the 
obstacles  which  impede  the  extension  of  commereial  re- 
lations with  other  nations?" 

The  answers  to  these  questions,  whether  given  from 
the  tribune,  or  supplied  by  documentary  evidence  from 
absent  members,  or  from  public  bodies  unable  to  attend 
by  deputation,  were  as  full  and  voluminous  as  they  were 
valuable.  Tiie  proek*  verbal  of  each  day's  proceedinge^ 
has  already  ap^red  in  an  authorised  volume,  and  two 
others,  containmg  selections  from  the  statistical  matter 
just  mentioned,  are  in  progress  of  publication.  As  these 
are,  or  will  be  accessible  to  all  who  take  an  interest  in 
the  subject,  I  need  not  attempt  a  detailed  analysis. 

I  think  it  right,  however,  to  state,  tn  jMusant,  that 
MM.  Stede.  Beepmaether,  and  Ackersdyk,  from  Hol- 
land, M.  Hertz  from  Hamburgh,  lOI.  Cherbulia, 
Grenns,  and  Nakonski,  from  Switzerland,  Senor  Figuerola 
from  Spain,  M.  Scialoja  from  Sardinia,  M.  le  Comte 
Arrivab&ne  from  Tuscany,  MM.  Gamier,  Wolo^ski^ 
and  Pascal  Duprat  from  France,  M.  Kwunda  from 
Vienna,  M.  Ciprie  from  Naples,  Dr.  Bamberg  from 
Berlin,  and  BfM.  Matthysens,  Agie,  Molinari,  Vander- 
bruck,  MuUerdorf,  Gattean,  Wattell,  Faidar,  Augusta 
Couvreur.  and.  though  last,  not  least,  de  Brouck^re  and 
Corr  vander  Maeren,  all  of  them  from  different  parts  d 
Belgium,  testified  to  the  progress  of  the  principle  in  the 
several  countries  they  represented,  and  supplied  the  most 
overwhelming  and  conclusive  evidence  that  the  theory 
of  free  trade  is  alone  that  which  can  provide  for  those 
various  and  important  interests  which  are  essential  to 
the  discovery  and  application  of  talent  and  wealth,  but 
with  the  healthy  action  of  which  selfishness,  iterance, 
and  prejudice,  have  too  long  been  permitted  to  interfere. 

It  is  probable  that  the  greatest  continental  progress  in 
the  direction  of  free  trade  may  date  from  the  Interna- 
tional Exhibitions  of  1851  in  London,  and  1855  in  Paris. 
In  both,  but  particularly  in  the  latter,  many  articles  of 
usefulness  and  luxury,  the  produce  of  the  skill  and 
industry  of  other  countries,  were  for  the  first  time  seen, 
of  which  native  spectators  had  been  previously  permitted 
onl^  a  kind  of  traditionaiy  knowledge.  The  more 
intiDutely  many  foreign  and  local  visitors  became  ae- 
qiiainted  with  the  varied  contents  of  these  temporary 
emporiums  of  manufactured  property,  the  more  thsj 
were  led  to  inquire  to  what  repressive  policy  they  were 
to  attribute  the  ignorance  in  which  they  had  been  so 
long  kept  of  the  productive  industry  and  artistic  talent 
of  surrounding  nations,  and  whether  the  time  had  bo^ 
arrived  when  the  barriers  might  be  removed  and  the 
ports  freely  opened  to  the  products  of  the  world.  These 
results  haa  been  foreseen  by  the  pioneere  of  these  exhi- 
bitions, and  constituted  a  powerful  inducement  to  make 
them  as  complete  as  mone^,  influence,  and  ability  could 
effect.  But  great  economic  reforms  are  not  accomplished 
in  a  day,  and  the  discovery  resulted  from  the  discussioos 
at  the  Congress  that  however  well  informed  individvala 
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might  be  on  this  subject,  govenimentfi  generally  were  by 
no  means  equally  literal.  Hence  the  facility  with  which 
some  of  them  are  |)ersuaded  by  the  interested,  that  im- 
posts for  the  protection  of  certain  manufactures  are 
necessary  in  a  national  point  of  view,  and  that  the 
revenue  therefrom  derived  being  self-imposed,  if  on  what 
are  assumed  to  be  luxuries,  and  easy  of  collection,  ought 
not  to  be  sacrificed  to  theoretical  experiments,  a  kind  of 
argument  which,  with  the  superficial,  often  passes  for 
wisdom ;  we  ma}'  indeed  call  it  the  "  wisdom  of  our  ances- 
tors" without  any  figure  of  speech,  for  it  is  truly 
characteristic  of  a  past  age,  as  the  following  extract  from 
Fronde's  History  of  England  (vol.  1,  pp.  6  and  7)  will 
rather  amusingly  prove. 

"  In  the  twenty-fourth  year  of  the  reign  of  Henry  VIII. 
in  the  statute  for  the  encouragement  of  the  linen  manu- 
facturers, it  is  said  that  *  the  King's  Highness  calling  to 
his  most  blessed  remembrance  the  great  number  of  idle 
persons  daily  increasing  throughout  this  his  realm,  sup- 
poseth  that  one  great  cause  thereof  is  by  the  continued 
onngiog  into  the  same  the  great  number  of  wares  and 
merchandize  made,  and  brought  out,  and  from  the  parts 
beyond  the  sea  into  this  his  realm,  ready  wroucht  by 
manual  occupation,  among  the  which  wares  one  kind  of 
merchandize  in  great  quantity,  which  is  linen  cloth  of 
divers  sorts  made  in  divers  countries  beyond  the  sea,  is 
daily  conveyed  into  this  realm ;  which  great  quantity 
of  linen  cloth  so  brought  is  consumed  and  spent  within 
the  sainf) ;  by  reason  whereof  not  only  the  said  strange 
countries  where  the  said  linen  cloth  is  made  by  the 
policy  and  industrv  of  making  and  vending  the  same, 
are  greatly  enriched,  and  a  marvellous  great  number  of 
their  people,  men,  women,  and  children  are  set  on  work 
and  occupation,  and  kept  from  idleness,  to  the  great 
furtherance  and  advancement  of  their  commonwealth, 
but  also  contrarywiso  the  inhabitants  and  subjects  of 
this  realm,  for  lack  of  like  policy  and  industry,  are  com- 
pelled to  buy  all  or  most  part  of  the  linen  cloth  consumed 
in  the  same,  amounting  to  inestimable  sums  of  money. 
And  also  the  people  of  this  realm,  as  well  men  as  women, 
which  should  and  might  be  set  to  work  by  exercise 
of  like  policy  and  craft  of  spinning,  weaving,  and  making 
of  cloth,  lies  now  in  idleness  and  etiosity,  to  the  high 
displeasure  of  Almighty  God,  great  diminution  of  the 
JECing's  people,  and  extreme  ruin,  decay,  and  impoverish- 
ment of  this  realm.  Therefore,  for  the  reformation  of  these 
things,  the  Ring's  most  royal  majesty,  intending  like  a 
most  virtuous  prince,  to  provide  remedy  in  the  premises, 
nothing  so  much  coveting  as  the  increase  of  the  common- 
wealth of  this  his  realm,  with  also  the  virtuous  exercise 
of  his  most  loving  subjects  and  people,  and  to  avoid 
that  most  abominable  sin  of  idleness,  out  of  the  realm, 
hath,  by  the  advicd  and  consent  of  his  Lords  and  Com- 
mons in  Parliament  assembled,  ordained  and  enacted 
that  every  person  occupying  land  for  tillage,  shall  for 
every  sixty  acres  which  he  hath  under  the  plough  sow 
one  quarter  of  an  acre  in  flax  or  hemp.'  This  act  I 
think  was  designed  immediately  to  keep  the  wives  and 
children  of  the  poor  in  work  in  their  own  houses,  the 
abominable  sin  of  idleness,  being  to  King  Henry,  the 
ooe  hatefullest  of  offences  in  all  persons  of  whatsoever 
sex  or  age ;  but  it  leaves  no  doubt  that  manufactures  in 
England  had  not  themselves  that  tendency  to  self-devel- 
wnent  which  would  encourage  an  enlarging  population. 
Aic  woollen  manufactures  similarl}^  appear,  from  the 
many  statutes  upon  them,  to  have  been  vigorous  at  a 
fited  level,  but  to  have  shewn  no  tendency  to  rise  beyond 
th;f  t  level.  With  a  fixed  demand,  production  continued 
vtiiform." 

It  appears  from  this  remarkable  passage  in  our  history, 
that  there  was  a  time  when  "  ignorance  was  bliss,"  but 
we  now  know  that  if  any  state  in  this  world  can  be 
called  blissful,  it  is  that  which  can  only  be  obtained  by 
knowledge. 

The  disinclination  of  our  forefathers  to  cultivate  hemp, 
or  as  they  spelt  it  ZTeinpe,  gave  rise  to  a  carious  distich^ 


**  when  hempe  is  spun  England's  done."  Lord  Bacon • 
notices  this  popular  saying,  which  afterwards  became  a. 
prophecy  in  ages  of  superstition.  This  prophecy  was 
supposed  to  have  been  fulfilled  at  the  accession  of  James  I;,, 
by  the  decease  of  all  the  sovereigns  whose  namt-s  began 
with  these  ominous  letters,  viz.,  H^nry  8,  £dward  6, 
M&ry,  Philip,  (her  Spanish  husband),  and  Elizabeth. 
When  they  had  expir^  **  England  was  done  "of  course, 
because  James  was  a  Scotch  king.  This  is  another  speci- 
men of  the  *  *  wisdom  of  our  ancestors."  It  is  astonishing  to^ 
think  how  often  England  has  been  "  done,"  ruined  past 
hope  and  help ;  and  yet  we  somehow  manage  to  get  od, 
and  to  look  each  other  in  the  face  with^  much  apparent 
satisfaction. 

The  "  right  to  protection"  which  foreign  monopolists 
claim  is  nothing  more  or  loss  than  the  right  to  get  rich 
at  the  expense  of  their  fellow  countrymen,  while  ths 
"  facility  for  collection  of  duties"  is  found  to  be  compli- 
cated, inconvenient,  and  expensive,  compared  with  that 
required  for  direct  taxation,  imperfect  as  it  is  still  in 
this  country'. 

It  was  to  examine  and  expose  all  these  mistakes,  to 
use  a  mild  term,  that  the  Brussels  Congress  was  held, 
and  it  was  to  complete  this  object  that  an  *' Interna- 
tional Association  for  Customs  BLeform  "  was  then  estab- 
lished, under  whose  auspices  a  still  wider  development 
to  the  policy  of  free  trade  is  being  given.  As  one  mode 
of  accomplishing  this,  a  well-written  newspaper,  called 
L'JSconomiste  'Belge^  commiinicates  all  suitable  informa- 
tion, and  public  meetings  are  also  held  from  time  to  time 
even  in  the  strongholds  of  monopoly,  often  under  threats 
of  personal  violence,  but  hitherto  with  the  most  encou- 
raging results.  All  this,  however,  involves  expense,  and 
it  IS  to  assist  in  meeting  this  that  appeals  have  been  made 
to  the  friends  of  the  cause  in  this  country  and  elsewhere. 

I  will  now  address  myself  to  the  teeond  branch  of  mj 
subject,  in  the  treatment  of  which  I  must  claim  a  little' 
latitude  of  arrangement,  as  it  is  only  within  the  last  few 
days,  and  after  i  had  finished  my  paper  as  well  as  I 
could  without  them,  that  I  obtained  some  additional 
materials  from  abroad ;  they  will  be  found,  however,  tod 
important  to  be  omitted,  although,  perhaps,  somewhat 
irregularly  introduced. 

And  here  it  will  be  natural  that  I  should  begin  with 
Belaivm,  the  country  which,  as  we  have  seen,  took  the 
initiative  in  this  great  movement.  Much  that  has  oc^ 
curred  there  since  September  last,  has  become  matter  of 
history  through  the  press,  but  there  are  some  additional 
particulars  with  which  I  have  recently  been  supplied  by  a 
member,  the  president  of  the  **  International  Association,'^ 
M.  Corr  vander  Maeren,  which  will  be  found  interesting 
and  encouraging. 

The  right  to  meet  for  discussion  being  guaranteed  by 
the  constitution,  public  meetings,  for  the  purpose  of  free 
trade  agitation,  have  been  held  at  Antwerp,  Mons,  Li^ge, 
and  Verviers.  This  last  was  a  very  important  one,  as, 
for  the  first  time,  the  champions  of  protection  ventured 
to  enter  the  arena.  Hitherto  they  had  been  content  to 
fire  their  small  shot — and  very  small  it  was — through 
the  medium  of  the  press ;  a  portion  of  which  they  had 
subsidised  for  that  purpose — but  on  this  occabion  they 
came  boldly  forwara,  with  what  success  may  be  easily 
imagined,  when  I  add  that  it  resulted  in  a  subscriptioD 
for  the  promotion  of  the  free  trade  policy.  During  the 
first  24  hours  it  amounted  to  about  £600, 'a  circumstancd 
wholly  unprecedented  anywhere  on  the  continent.  Ver- 
viers IB  the  seat  of  the  woollen  manufacture,  and  from 
its  advanced  views  on  political  economy,  may  be  deemed 
the  Manchester  of  Belgium.  .An  attempt  had  preri- 
ously  been  made  to  hold  a  meeting  at  Tournay,  but  ia 
consequence  of  the  violent  and  disgraceful  proceedings 
.thiere,  which  attracted  the  notice  of  the  Chamber  of 
Representatives,  and  is  now  being  investigated  by  the 
government,  it  was  for  the  moment  al>andoned.  As  soon 
as  these  enquiries  are  terminated,  another  attempt  wiu 
be  made  to  instruct  the  people  of  that  town  in  their  real 
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righta  and  duties.  In  the  meantime,  the  effect  of  this 
Tidl«noe  ha9  been  decidedly  to  call  attention  to  the  whole 
qoastion  of  free  trade,  in  quarters  where  it  had  hitherto 
excited  little  or  no  interest,  and  measures  of  ^pxat  ame- 
lioration of  the  tariff  are  now  under  legislative  discus^ 
«ion.  Indeed,  some  of  these  have  already  become  law. 
differential  duties,  excepting  on  a  ver^  few  articles,  are 
•entirely  suppressed ;  upon  SO  to  4Q  articles  the  existing 
duties  have  be^n  entirely  removed.  Reductions  to  the 
following  extent  have  also  been  effected — 

On  MacUnety,  from  40  fr.  to  5  fr.  the  100  h«ck>Ute«8,  a^  3  owt. 
On  PIg-lron         „      5  fr.  to  2  fr.  the  100  kilogranunee,    „ 
On  Bar-in>n        „     12'Y0  to  4  fr.  „  „  „ 

Beodes  oU  this,  the  Chambers  have  just  adopted  the  law 
propovd  by  tiie  liberal  ministers  of  18£4,  Gom|>risi2ig  the 
nduction  or  coB^lete  abrogation  of  duties  on  all  raw 
aaaterials  and  articles,  64  in  number,  neoessaiy  to  the 
naoofacturer. 

A  proposition  has  also  been  submitted  to  the  chamber 
of  commerce,  and  will  come  before  the  chamb^  of  repre* 
flBDtatives  next  session,  but  which  before  these  discussions 
had  been  withdrawn  altogether,  that  will  Uig^  affeet 
iur  good  the  ootton  spinning  trade. 

But  it  must  not  be  supposed  that  all  these  steps  in  the 
right  direction  have  been,  or  are  being  effected  without 
^position.  Besides  what  I  have  already  mentioned,  the 
Itotectionist  manufaoturwi  of  Belgium  united,  wiihothers 
from  France,  to  form  a  society  having  Ux  its  object  the 
aaaintenance  of  the  tiatuguo  of  duties.  They  even  had 
xeoooneto  the  unconstitutional  step  of  addressing  the 
^ong  on  the  subject,  instead  of  laying  their  com^ints 
before  the  legialature.  They  also  established  a  journal 
called  '*L' Union  OmiiimtaU,"  in  which  they  did  not 
liaaitate  to  aoknowledge  that  their  object  was  to  agitate 
against  Bnglish  oommeroe,  by  the  introduction  of  the 
mt  Emperor's  Blociu  QmUrmM,  No  doibt  they  dreamt 
of  the  glorious  times  of  the  Berlin  and  Milan  decrees, 
when  English  goods  were  actually  seised  in  the  ware- 
houses of  Antwerp  and  publicly  burned.  This  muck 
resembled  the  Irishman's  mode  of  ruining  a  bank,  by 
hvving  up  its  notes  and  burning  them. 

It  will  thus  be  seen  that  the  eoonomists  oi  Belgium 
exercised  a  wise  discretion  when  they  decided  to  call  the 
Attention  of  intelligent  men  throughout  Europe  to  the 
Advantages  which  all  nations  would  derive  from  the  uni- 
versal adoption  of  the  free  trade  system.  Much,  as  we 
liave  seen,  was  done  at  the  great  meeting  to  which  they 
-prere  invited  in  furtherance  of  this  ol^ect,  but  much 
remains  to  be  accomplished.  Those  who  are  actively 
OBgaged  in  it  will  find  it  necessary,  considering  the 
elements  with  which  they  have  to  deal,  first  to  establish 
ihe  soundness  of  the  principle  by  shewing  that  opposition 
to  it  is  only  the  war  of  partial  against  general  interests, 
and  then  to  prove  by  the  indubitable  testimony  of  facts, 
that  all  nations  prosper,  and  that  our  own  in  particular 
has  prospered,  in  the  degree  in  which  that  principle  has 
heen  carried  out. 

The  soundness  of  .the  general  principle  commends  it- 
self immediately  to  every  unprejudiced  mind  as  soon  as 
its  terms,  are  understood.  The  superior  productivepess ' 
of  freedom  as  compared  with  monopoly  i  scarcely  requires 
to  be  proved  at  any  length  in  the  present  state  of  science, 
Imt  it  must  be  constantly  set  forth  and  insisted  upon  so 
long  as  any  prejudiee  remains  in  favour  of  the  restrictive 
4y«tem.  If  the  vine  flourish  in  the  south,  while  iron  and  j 
ooal  are  produced  in  the  north,  the  north  and  the  south 
must  needs  find  their  account  in  dealing  with  one 
another.  When  two  nations  direct  their  industry  into 
the  most  productive  channels,  and  exchange  their  surplus 
ixroducts  with  each  other,  both  are  obviously  benefited, 
and  in  an  e^ual  degree.  If  England  were  to  produce- a 
given  quantity  of  wine  iu  her  bleak,  foggy  climate,  at  a 
^Qost  of  £1,000,  which  sheeoiild  bu^  of  France  for  £dOO, 
it  U  dear  that  she  would  lose  the  differenoe  between  the 
two  sums.     If  France,  on  the  other  hand,  were  to  pro- 


duce cotton  goods  or  cutlery  at  a  cost  of  £1 ,000  which 
she  could  buy  of  England  for  £600,  she  would,  of  course, 
be  a  loser  to  the  same  amount.  Yet  the  absurd  rivalry 
of  the  two  countries  has  induced  them  to  commit  this 
egregious  blunder  for  many  weary  centuries.  Each  has 
consented  tp  impoverish  itself  in  the  idle  fear  of  en- 
riching its  neighbour.  All  that  while  French  doors 
have  gone  with  bad  locks  and  hinges,  and  French  peasant 
girls  without  white  stockings,  lest  the  English  workman 
should  do  too  well ;  and  the  poor  English  labourer  has 
given  hi^nself  the  eholic  with  sour  beer,  when  he 
might  have  regaled  himself  at  nearly  the  same  cost, 
with  the  rich  and  glowing  vintages  of  the  South  of 
France. 

All  the  doctrines  of  free-trade,  pursued  through  a  thou- 
sand complex  calculations,  are  capable  of  being  resolved 
into  propositions  as  plain  and  self-evident  as  tKoae  now 
stated;  and  yet  it  seems  necessary,  and  is  necessary,  to 
form  an  extensive  association  in  order  to  teach  these 
simple  truii>ms  to  the  so-called  enlightened  nations  of 
Europe. 

From  Belgium!  turn  to  France,  No  country  in  Europe 
would  he  more  benefited  by  a  free  system  of  oommercial 
intercourse  than  France,  and  yet  in  no  country  is  the 
opposition  to  its  introduction  more  strong  among  the 
manufacturing  classes.  France  ought  to  have  taken  the 
lead  in  emancipating  trade  from .  all  its  bonds,  as  some 
of  her  most  distinguished  writers  were  among  the  earliest 
advocates  of  freedom.  Quesnay  and  the  economists  set 
the^  example  which  was  followed  by  our  own  Adam 
Smith,  who  was  much  indebted  to  the  French  philoso- 
phers. The  former,  H.  Quesnay,  in  one  of  his  general 
maxims  says: — "Qu'on  maintienne I'enti^re  liberty  de 
commerce;  car  la  politique  commerciale  int^rieure  la 
plus  sdlre,  la  plus  exacte  et  la  plus  profitable  i  la  nation 
et  2k  r^tat,  consiste  dans  la  pleine  liberty  de  la  commerce.** 
(Physiocratie,  premiere  partie,p.  119.) 

Ajnong  many  other  advocates  of  freedom  in  that 
country  may  be  named  the  amiable  and  accomplished 
Fenelon,  Archbishop  of  Cambray,  who,  as  tutor  to  the 
l)uke  of  Burgundy,  afterwards  Dauphin  of  France,  wrote 
his  interesting  tale  of  *'  Telemachus'*  to  assist  the  studies 
of  his  youthful  pupil.  In  that  volume  the  doctrines  of 
Free-Trade,  as  taught  by  Uie  economists,  are  strong^ 
inculcated,  and  the  prince  was  also  well  instiiicted  on 
the  guilt  of  ambition,  the  value  of  peace,  the  importance 
of  fidelity  to  treaties,  and  the  responsibility  of  kin^s ; 
the  whole  of  which  implied  the  strongest  condemnation 
of  the  policy  of  his  grandfather,  Louis  XIV.,  the  then 
reigning  monarch. 

In  one  of  the  most  beautiful  passages  in  his  "  Tele- 
machus,"  Fenelon  points  out  the  natural  progress  of  a 
commercial  ci^  in  opulence  and  power,  where  there  are 
no  vexatious  restrictions,  and  arbitrary  aues,  where  strict 
justice  is  maintained,  and  where  the  ships  of  all  nations 
are  freely  invited  to  unload'  their  stores.  The  allusion 
is  supposed  to  he  to  the  early  history  of  Amsterdam.  His 
words  are : — 

"  Besides  this,  the  liberty  of  <x)mmerce  was  complete. 
Far  from  restraining  it  by  imi)osts,  a  reward  was  offered 
to  all  merchants  who  would  bring  the  commerce  of  any 
new  nation  to  Salentum.  Thus  the  people  came  in 
crowds  from  all  parts ;  the  trade  of  this  city  resembled 
the  flux  and  reflux  of  the  sea.  Treasures  came  in,  like 
waves  flowing  one  over  the  other.  Everything  w^ 
brought  into  it  and  went  out  freely;  eveiy thing  that 
came  in  was  useful  ;  everything  that  went  on^, 
left  in  going  other  riches  in  its  place.  The  strictest 
justice  reigned  in  the  port  among  so  many  nations. 
Frankness,  honesty,  candour,  seemed  from  the  height 
of  these  lofty  towers  to  call  the  merchants  from 
the  most  distant  regions ;  each  one  of  these  merchanle, 
whether  he  came  from  the  eastern  shores,  where  the  sun 
rises  each  morning  from  the  bosom  of  the  waves,  or 
whether  he  set.  forth  from  that  gr^t  sea  whfre  the  .sun, 
wearied  it  his  course,  goes  to  extinguish  his  fires,  lived 
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in  peace  and  secarity  in  Salentum  as  in  his  own  country."* 
(Telemachns,  book  12.) 

This  is  what  we  mean  by  Free-Trade. 

Fenelon's  pupil  gave  every  promise  of  a  life  worthy  of 
his  master,  bat  death  cut  short  his  days  while  he  was  yet 
in  the  prime  of  manhood,  and  the  invaluable  counsels  of 
the  noble-minded  Archbishop  were  buried  in  his  grave. 
Under  the  guidance  of  Mme.  de  Maintenon  and  P^re 
Telliers,  Louis  went  on  with  his  senseless  wars  and  reck- 
less extravagance ;  by  repealing  the  edict  of  Nantes,  he 
ffLve  England  the  si&  tiade,  and  destroyed  the  last  re- 
mains of  French  liberty,  thus  laving  the  foundation  of 
that  extreme  misgovemment  whi^  never  ceased  until  it 
found  a  tremendous  reaction  in  the  revolution  of  17o9. 
There  are  many  grounds  for  believing  tibat  no  country 
would  profit  more  from  IVeedom  of  commerce  than  France, 
and  I  feel  equaUy  certain  that  no  country  has  suffered 
more  tram  its  absence.  Had  the  counsels  of  Fenelon  been 
followed,  the  horrors  of  the  first  revolution  might  never 
bftTe  OQcurred. 

Amon^  the  beneficial  results  of  the  late  Congress,  we 
may  safely  calculate  on  the  prevalence  of  sounder  and 
more  liberal  views  on  this  subject  in  the  minds  of 
thoughtful  men  throughout  Europe.  During,  and  sub- 
sequent to,  these  discussions,  many  important  facts  have 
been  elicited  of  a  most  encouraging  nature,  and  which 
shew  that  the  lif^ht  of  this  important  branch  of  know- 
ledge is  finding  its  way  in  all  directions.  The  following 
passage  from  a  recent  speech  of  the  French  Emperor  fully 
justifies  to  a  large  extent  this  expectation.  He  says, 
"they,"  the  protectionists  and  the  prohibitionists,  "even 
sncoMded  recentlv  in  alarming  public  industry,  as  if  the 
government  boul j  desire  anything  else  than  its  develop- 
ment and  prosperity.  It  is,  therefore,  the  duty  of  good 
citizens  to  spread  everywhere  the  wise  doctrines  of 
|K>litiral  economy."  It  would  seem  from  this  language 
this  his  majesty  is  Ailly  impressed  with  the  value  and 
importance  of  commercial  freedom,  although  local  cir- 
cumstances and  class  interests  may  for  a  time  throw 
impediments  in  the  wav  of  its  practical  recognition. 

r  do  not  know  how  far  a  remarkable  passage  or  two 
in  the  Bevue  dea  deux  Mandn,  of  December  last,  may 
owe  their  paternity  to  the  "  International  Association," 
but  they  deserve  more  than  a  passing  notice,  and  consti- 
tute the  circumstance  to  which,  at  the  opening  of  my 
paper,  I  said  1  would  more  particularly  allude.  The 
article  was  written  by  the  justly  celebrated  economist, 
Michel  Chevalier,  in  reply  to  a  report  by  Mons.  Mimerel 
against  customs  reform,  presented  to  the  Gmeil  GMral 
iu  DipartemefU  du  Nord.  It  would  seem  to  be  almost 
an  insult  to  an  enlightened  nation  like  France  to 
imagine  it  necessary  to  urge  elementary  arguments  in 
mpport  of  a  liberal  commercial  policy,  or  to  suppose  it 
possible  that  a  man  of  intellect  like  M.  Mimerel,  could 
really  believe  in  the  antiauated  fallacies  he  was  defend- 
ing, but  the  melancholy  fact  that  there  were  those  who 
oould  honestly  adopt  them,  rendered  the  following  illus- 
trations of  firstprinciples  fVom  this  accomplished  reviewer 
absolutely  indispensable.  In  exposure  of  the  assumption 
that  the  abolition  of  the  prohibitive  system  in  France 
would  be  followed  bv  an  inundation  of  foreign  manu- 
factures, and  the  ultfmato  closing  of  the  factories,  mills 
and  workshops  of  that  country,  M.  Chevalier  says:— ^ 
**  Since  M.  Mimerel  commenced  his  campaign  in  the 
oaiise  of  prohibition,  which  he  proclaims  to  be  the  palla- 
dium of  French  industry,  it  has  disappeared  in  many 
■totes,— first  of  all  in  England,  in  Holland,  and  in  Pied- 
mont ;  it  has  been  abolished  in  Austria,  and  Spain  and 
Bussia  retain  only  vestiges  of  it.  Prussia  has  never  known 
itr-at  least  not  since  1814.    Are  the  manufactories  of 


*  Most  English  boys  read  *'T^aiaqne  "  as  a  efaws-book  at 

2^1,  snd  it  is  a  fit  intndiiction  to  the  doetrines  of  Adam 

mth.     The  ffee-trsden  of  oor  time  little  think  how  moch 

they  ma.v  hare  been  indebted  for  their  ultimate  raceess  to 

'the  beautifol  romsace  of  the  Archbishop  of  Ouabray. 


those  countries  shut  up  on  that  account  ?  Certainly  Dot : 
they  are  more  active  every  day.  Franoe,  then,  standi  at 
an  exception  in  prohibition ;  19-20ths  of  her  manufactured 
articles  are  pronibited  in  our  toriff,  but  there  are  here  and 
there  some  articles  which  are  not  prohibited— audi  m 
silken  tissues,  spun  thread,  and  certain  varieties  ofthnad 
and  wool.  Now,  I  ask,  is  the  production  of  these  arti- 
cles at  an  end  with  us  ?  Is  it  not,  on  the  contrary,  con- 
siderable, and  every  day  increasing?  Even  in  Fraoce, 
since  1836,  some  prohibitions  have  been  removed,  uid 
have  the  manufactures  which  have  lost  that  protection 
disappeared  ?  Are  they  not  now  more  flouriahiDg  than 
ever?  A  little  more  than  a  ^^earago  a  decree  temporarily 
removed  the  prohibition  which  affected  vesseU  built  in 
foreign  countries,  and  those  vessels  are  considered  ai 
French  on  the  payment  of  a  moderate  duty.  Has  ehip- 
building  in  France  suffered  an  injury  therefrom  ?  It  can- 
not, then,  be  alleged  that  prohibition  ia  the  indispensaUs 
condition  of  the  existence  of  our  dock^rds.  If  this  wen 
the  case,  while  other  countries  so  easilv  do  without  that 
protection,  we  should  be  at  the  very  lowest  step  of  the 
ladder. 

''  It  is  a  mistake  to  suppose  that  foreign  competitioii 
would  necessarily  lower  the  prioe  of  manufactured  artidee, 
so  as  to  endanger  their  production  and  reduce  wages.  A 
great  number  of  manunctured  articles  are  produced  by 
us  as  cheaply  as  they  are  abroad ;  these  are  the  artidei 
which  we  export.  They  already  represent  a  sam  of 
l,100,000,000f.  If  M.  Mimerel  consults  the  TohUau  ^ 
(bmmeree  for  1865,  he  will  see  at  page  XIII.  that  the 
amount  of  our  exportotion  in  manufactured  articles  has 
been  l,060,000,000f.  From  that  he  will  have  to  dednct 
what  is  sent  to  our  colonies,  which  are  reserved  maiketa; 
hut  he  will  see  at  page  IX.  of  the  same  TttUeam  that  the 
colonies,  including  Algeria,  only  stand  in  our  foreign 
trade  for  8  per  cent.,  which  leaves  l,000,000,000f.  to  oor 
trade  under  competition.  If  we  then  examine  how  these 
l,000,000,000f.  are  made  up,  we  shall  see  ^t  nearl}  all 
the  great  categories  of  our  merchandise  figure  in  them. 
We  find  our  woollen,  cotton,  thread,  and  hemp  manaiao- 
tures,  our  silks,  Ac,  our  paper  in  all  its  appliances,  our 
metals,  our  dressed  hides,  goldsmiths'  work,  jewellery, 
fliodSst,  clocks,  and  watches,  cutlery,  the  nmnifudj^ticks 
of  Parisian  manufacture,  perfumery  and  soaps,  arms, 
plating,  cotton  and  woollen  threads,  refined  sugars,  pot- 
tery, glass  and  crystal — in  a  word,  the  whole  of  our  in- 
dustrial encyclopssdia,  and  the  greater  part  stand  on  the 
list  for  large  sums.  I  do  not  now  speak  of  natural  pnh 
ducts,  of  agricultural  ones  properly  so  called,  such  u 
wines  and  s[^rituous  liquon,  com,  raw  wool,  madder, 
raw  silk,  common  wood,  eg^,  butter,  finite,  oil  seeds  and 
fruits,  cattle,  and  other  similar  produce,  which  fonn 
another  mass  of  exportotion  to  the  amount  of  478,000,000f. 
The  forcible  conclusion  is,  that,  in  strictness,  nearly  the 
whole  of  the  manufacturing  industry  of  France,  withoot 
speaking  of  a^^cultnral  industry,  could  well  do  without 
not  only  prohibition,  but  even  any  protective  dutv  what- 
ever, for  when  people  export  merchsjidise  they,  of  coons, 
excite  foreign  competition  on  ito  own  ground,  and  this  is 
a  proof  that  we  do  not  fear  it.  The  ^ibieau  du  Oommtm 
shows  that  such  of  our  products  as  are  protected  by  pro* 
hibition  are  compromised  in  our  exportotions  for  a  som 
of  about  400,000,000f." 

M.  Chevalier  is  equally  happr  and  cogent  in  his  re^- 
totion  of  the  usual  commonplaces  about  the  assumed 
necessary  consequence  of  competition  and  improved  ma^ 
chtnery,  permanently  to  reduce  the  price  of  labour,  by 
reference  to  their  efiecto  in  England,  where,  notwith- 
stondinff  the  comparatively  low  price  of  goods,  labour  if 
high,  while  in  Naples,  whero  labour  is  miserably  low, 
manu&ctures  are  notoriously  very  dear. 

But  the  argument,  or,  rather,  the  assertion  that  the 
object  of  English  free  traden  is  to  ruin  their  foreign  coo- 
pettton,  and  which  is  so  constantly  reiterated,  ad  MiMfoM, 
in  France,  Belgium,  and  other  protectionist  countries,  is 
that  on  which,  fiiiling  all  othen,  and  in  the  fkceof  indif- 
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patable  evidence  to  the  contrary,  the  indefatigable  advo* 
cates  of  prohibition  and  protection  most  confidently  rely. 
To  this,  therefore,  H.  Chevalier  deems  it  advisable  to 
-ftddress  himself  with  a  manifest  regret  that  anything  so 
trite  and  obvious  should  still  be  necessary.    He  says,  and 
Ai  is  the  last  quotation  I  shall  make  from  him : — "  No 
"doubt,  when  England  introduced  this  great  change  in  her 
•cotnmercial  legislation,  she  sought  to  satisfy  her  own  in- 
ierests,  and  the  event  proved  that,  in  so  doing,  she  was 
^well  advised,  but  it  cannot  be  denied  that  the  measures 
she  adopted  were  likewise  eminently  favourable  to  French 
interests,  and  that  there  was  no  reason  to  condemn  her 
policy.    If  ever  a  government  deserved  the  applause  of 
mankind  it  was  that  of  England  under  thoi<e  circum- 
stances.    What  would  the  prohibitionists  have  said  if 
the  parts  were  reversed,  and  if  it  were  the  B^rench  go- 
vernment which  had,  without  demanding  any  reciprocity, 
•opened  the  entire  extent  of  her  territory  to  Britishpro- 
lluce  free  of  duty,  or  subject  only  to  10  per  cent.?  What 
would  they  have  said  if  this  change  in  our  tariff  was 
limited  only  to  articles  in  which  it  is  notorious  we  excel, 
such  as  millinery,  bronzes,  stained  paper  of  superior 
quality,  articles  of  Paris,  silks,  and  merinoes?    They 
would  have  poured  forth  a  flood  of  metaphors.    M. 
Mimerel  would  have  repeated,  with  increased  solemnity, 
•what  lie  said  20  years  ago,  when  spun  cotton,  numbered 
143  and  upwards,  was  allowed  to  enter,  and  three  years 
■  since,  when  Belgian  cottons  were  allowed  to  enter  on 
paying  a  duty  of  80  per  cent.,  viz.,  that  the  manufacture 
•of  all  these  articles  was  ruined  in  France.   He  would  say 
so,  I  may  be  permitted  to  add,  with  as  little  reason,  for 
everybody  knows  what  has  become  of  all  those  sinister 
predictions.    The  manufacture  of  cotton  thread  num- 
t)ered  143  and  upwards  has  increased  tenfold  in  France, 
since  its  importation  has  been  authorized;    and  as  to 
Beig  an  cottons,  with  which  we  were  to  be  inundated,  the 
most  insignificant  quantity,  less  than  five  quintals,  in 
iact,  was  imported  in  1866." 

So  far  M.  Chevalier.  But  there  are  other  French 
economists  who  might  be  quoted  with  equal  advantage 
to  the  cause  we  advocate^  particularly  M.  Say,  who 
successfully  combats  the  theory  that  it  is  possible  to 
produce  in  excess,  by  shewing  that  as  all  trade  when 
resolved  into  its  ultimate  principle  is  barter,  the  apparent 
'excess  in  one  country  arises  from  an  inadequate  production 
of  suitable  articles  for  exchange  in  another  ;*  and  M. 
J'ules  Lebeau,  of  the  Boulogne  Chamber  of  Commeree, 
who,  in  December  last,  at  the  request  of  the  Minister  of 
Ooramerce,  drew  up  a  most  valuaole  report  on  the  British 
tariff,  and  its  general  influence  on  French  interests,  in 
■which,  while  he  expressess  his  regret  that  our  code  still 
retains  some  exceptional  Imposts,  he  also  urges  that  it  is 
Tather  in  the  French  than  the  English  tariffthat  further 
relaxation  is  required  to  complete  that  great  extension 
between  the  commeroial  relations  of  the  two  countries 
^vhich  is  so  much  to  be  desired. 

The  recent  escapade  of  the  Baron  Dupin  at  a  meetings 
•of  the  "Academy  of  Moral  and  Political  Sciences,"  woidd 
seem  to  imply  that,  after  all,  France  is  not  so  far  ad- 
"▼anced  in  this  knowledge  as  these  quotations  would 
bave  led  us  to  expect.  ,  On  that  occasion,  as  we  are 
told  by  the  Times*  Paris  correspondent,  dated  April  28th,. 
Itf.  Dupin  was  pleased  to  speak  in  rather  strong  terms 

*  **  Afl  esch  of  as  can  only  potchsse  the  productions  of  others 
with  bis  oirn  productions ;  as  the  ralue  we  can  buy  is  equal  to 
th«  value  we  ean  produee,  the  more  men  can  prodnce  the  more 
t  liej  will  purchase.     If  certain  goods  remain  unsold,  it  is  because 
other  goodtf  are  not  produced,  and  it  is  production  dlone  whioh 
opens  up  markets  to  produce.     I  have  obserred  that  whenever 
there  u  a  glut — a  superabundance— of  several  sorts  of  merchan- 
dise, it  \i  because  other  articles  are  not  produced  in  suiiicient 
quant iries  to  be  exchanged  for  th?  former ;  and  if  those  who 
produce  the  lattrr  could  provide  more  of  them,  or  of  other  goods, 
the  former  would  then  find  the  vent  which  they  required ;  in 
•hort,  that  the  superabundance  of  goods  of  one  description  arises 
from  the  deficiency  of  goods  of  another  description.'* 


about  England  in  connexion  with  the  doctrines  of  fr^ 
trade,  and  from  the  remarks  he  let  drop  it  could  plainly 
be  seen  that  we  are  all  looked  on  by  that  gentleman  as 
little  better  than  commercial  hypocrites.  M.  Dupin  did 
not  exactly  use  tbe  French  word  which  cotiies  nearest 
to  "  humbug,*' but  the  sense  was  much  the  same.  H» 
startled  his  learned  colleagues  by  declaring  it  was  a  mi»- 
take  to  suppose  that  England  was  a  countrv  where  free 
trade  was  practised.  While  England,  he  sfud,  was 
*'  trumpeting"  £6rth  her  libre  ickange^  she  was  obtaining 
not  less  than  500,000,000f.  from  her  Customs,  and  he 
instanced  the  manner  in  which  the  silk  manufactures  of 
France  are  re.ceived  in  England.  England,  in  a  word» 
was  constantly  boasting  of  her  liberality  in  commercial 
matters,  while  she  was,  in  fact,  anything  but  what  she 
proclaimed  herself  to  be. 

M.  Michel  Chevalier,  who  is  also  a  member  of  the 
Academy,  stood  up  and  sala  he  could  not  help  expressinjg 
his  astonishment  that  so  judicious  a  person  as  their 
learned  x^olleague,  M.  Dupin,  should  have  thought  it 
becoming  to  make  himself  the  echo  of  ttie  systematie 
defamation  of  £ingland,  which  certain  persons  indulged 
in  who  were  remarkable,  some  for  their  inaptitude  as 
manufacturers,  others  for  their  arrogance ;  and  who  con- 
stituted, among  the  industrial  classes  in  France,  a  mi- 
nority small  in  number,  but  employed  in  incessant 
agitation.  Those  persons  were  in  the  constant  practice 
of  talking  of  the  intrigues  of  England,  but  it  was  only 
for  the  purpose  of  masking  their, own  iiitrigues,  the  ob- 
ject of  which  was  the  levying  a  peipetoal  tribute  on  their 
fellow-citizens  by  means  of  prohibition — a  tribute  to 
which  they  had  no  right  whatever*  Ife  again  expressed 
his  surprise  that  such  were  the  terms  in  which  a  great 
and  neighbouring  nation  was  spoken  of  in  the  Acadeu^ 
of  Sciences,  and  he  regretted  sincerely  that  such  shouuL 
be  the  case.  Englaim  did  not  trumpet  foHh  her  doc- 
trines of  free  trade.  She  had  done  more  than  that,  she 
had  practised  what  she  preached;  she  had  carried  oat 
the  principles  she  proclaimed,  and,  while  other  nations 
shared  in  the  benefits  of  her  policy,  she  did  not  main 
reciiNrocity  a  condition  of  that  partieipation. 

The  Timta  of  May  2nd  makes  some  very  sensible  re- 
marks on  this  incident,  whioh,  being  too  long  for  the 
text  of  this  paper,  and  too  valaab  le  to  be  altogether 
omitted,  will  be  found  in  a  note.'<' 

■      ■     ■  ■  I      ■  

*  *'  M.  Dupin  has  been  assuring  the  Academy  of  Mosal  and 
Politicsl  Science  at  Paria  that  it  m  a  peat  mistake  to  suppose 
Bnfrland  a  free  trading  county.  .  She  is»  indeed,  a  most  aooom- 

Ellshed  hypocrite.  While  she  has  been  ** trampetng"  fortJi 
er  **  libr^  eehange**  she  has  been  ebtaining  mere  than  twenty 
millions  stvrlioga-year  from  her  Gustomst  end  has  shown  a  par- 
ticular spite  to  the  silk  manufa/sUiTes  ami  other  productions  of 
France.  On  this  oooaaion  the  cliaracter  of  Kngland  was  warmly 
and  ablv  defended  by  H.  Mich«l  Chivalier,  a  man  as  well  known 
as  M.  Dupin,  and  with  opinions  less  dependent  on  cireamstaoces, 
interests,  sensations,  andyean.  It  is  no  purpose  of  ours  to  show 
what  is  t4io  well  known  m  Franoe,^that  M.  Dupin  is  perpeta- 
ally  neutralizing  his  own  statements,  or,  as  we  say,  eating  his 
own  words.  But  it  may  be  worth  while,  on  this  particnlar 
point,  just  to  present  the  facts  of  the  oase  before  aucb  of  our 
neighbours  as  care  to  hare  them.  For  tl^  purpose  we  will  take 
the  most  recent  return  ot  our  revenue,  that  fi^r  the  year  ending 
last  March  31 ;  and  if  M.  Dupia  wishes  for  any  other  year  we 
are  ready  to  follow,  him.  In  that  year  it  is  very  true,  and  we 
sufficiently  lament  tb^  (act,  England  did  raise  by  Custom*— 
that  is.  by  taxing  the  produce  of  other  oonntries— no  less  a  sum 
than  jtE3,321343.  Sut,  then,  »he  reistd  from  other  sources 
more  than  twice  as  much— >that  is.  £49,0124!  19*  In  no  com- 
mercial country  is  the  proportion  of  reveaoe  raised  by  Gusfcoms 
so  smoli  compared  with  the  whole,  fiat  whet  is  mo&t  notice- 
able about  our  Customs' Tariff  is,  that  it  is  all  fornsYei  ne,  none 
for  protection.  It  can  only  be  far  revenue  that  we  raise  so  large 
a  proportion  of  the  sum.  paraded  by  M.  Dupin  from  sugar,  tea» 
coffee,  tobacco,  atcd  other  exclusive  foreign  productions.  la 
this  country  yit  do  not  attempt  to  produce  our  own  sugar  and 
tobacco.  On  spirits  we  oarefnlly  adjust  the  Kxcise  and  the 
Customs,  so  that  the  latter  ihafl  not  operate  as  a  protection. 
We  carry  this  piinciple  of  adjostment  through  almost  eveij 
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Notwithstanding  this  ridicnlous  "  passage  at  arms/' 
let  us  hope  that  it  may  not  be  really  premature  to  con- 
gratulate our  neighbours  that  though  the  fruit  may  not 
yet  be  ripe,  the  <mltnre  is  better  understood,  and  the  re- 
sult merely  a  question  of  time,  the  early  advent  of  which. 


article  of  general  coDsuinpftion  that  happens  to  be  prodaocd  both 
•t  home  and  abroad — ^bops  and  on  paper,  for  eaample.  So 
thoroughly  is  the  priaciplc  recognised,  that  if  M.  Dupin  can 
sagvest  to  the  workiog  popnhttion  of  b  nglaad  any  ooe  artick  on 
which  the  J  are  taxed  not  for  thr  necessities  of  the  State,  bat  for 
the  conrenience  of  our  manafactnres,  or  any  other  dasi,  tiiepr 
.have  onlj  to  laj  their  case  befote  Parliament,  and,  on  proof,  it 
will  be  immediately  set  fight 

^  M.  Dopin,  however,  bas  in  bu  eje  oeitain  artides  which  in 
this  cooatiy  are  lucaries,  which  are  either  not  to  tb«  taste  of  the 
general  population  or  an  confeisedly  saperfloons.  That  brmgs 
OS  at  once  to  one  of  the  leading  principles  of  our  taxation,  one 
which  CTciy  enlightened  and  philanthropic  financier  ought  to 
respect  even  when  be  cannot  adopt  it.  We  lay  the  burden  of  onr 
taxation  on  irealth,  on  luxnrv,  on  indalsenoe,  on  fincfy,  on 
fastidioos  tastes.  In  a  quiet  and  nnostentations  way  oar  finance 
is  democratic  and  disdutnanan.  It  does  the  datj  of  the  Roman 
Censors,  the  laws  of  Ljeaigns,  the  samptoaiy  laws  of  the 
medieval  Commonwealua,  the  asceticism  of  the  Chorch,  of 
sermons,  of  ra]cs,of  aU  thoee  dhect  attempts  at  the  reformation 
of  manners  that  are  admirA  in  books  ana  defeated  in  practice. 
We  tax  silk  manofiutoxea  and  other  foreign  articles  of  dress  on 
the  same  principle  that  we  tax  tobacco.  The  English  labourer 
( lartisan,  or  his  wife,  can  do  perfectly  well  without  a  foreign 
hat,  bonnet,  glores,  shoes,  Isce.  nbands,  or  other  srticles  of  dress. 
These  things  are  made  qoite  as  durable,  for  the  money,  in  this 
coaniry.  It  is  trae  that  for  the  same  money  somethin|;  more  in 
fashion  can  be  obtained  from  abroad,  bat  that  is  a  difiereneefoi 
which  it  is  quite  reasonable  that  the  Britidi  purchaser  sboald 
pay  a  trifle  to  the  revenue,  as  be  does  also  for  his  tobaooo.  Even 
a  umily  in  gented  life— a  dergyman's  familv,  for  example-*- 
«an  lire  in  boUth.  strength,  and  retirement  with<Hit  contribating 
froa  one  year's  end  to  another  ever  to  indirectly  one  farthing 
tn  that  part  of  our  revenue  stigmatised  by  M.  Dupin  with  a 
Protectionist  character.  If  it  wants  silks  at  all,  it  need  not  go 
bcyood  the  range  of  onr  home  manu&ctures.  AfVer  silks,  vel- 
vets,  aiid  artides  of  dress,  wine  u  the  rorest  point  of  our  TariflT 
in  the  eyes  of  a  Frenchman.  As  it  is  a  point  which  we  desiro 
to  leave  open  for  inquiry,  we  shall  purposely  guard  oar  lan- 
guage upon  it ;  but,  as  a  &ct.  wine  is  a  luxury  in  this  country, 
and,  as  It  happens,  particalarhr  French  wine.  There  is  no  wine 
made  in  France,  that  an  Engush  labourer  would  thank  his  mas- 
ter for ;  he  would  think  it  **  somethinc  that  had  been  spoilt.** 
Use  itself,  at  least  frequent  opportunity,  {noduces  no  change ; 
fbr  it  is  quite  a  joke  m  Engush  households,  that  whereas  a 
decanter  of  port  left  in  the  caro  of  servants  u  seen  no  more,  the 
finest  quali^  of  claret  salTers  no  such  disappearance.  The  ser- 
vants wonder  why  their  masters  drink  such  staff.  There  may 
possibly  be  a  change  some  day,  and  even  the  «m  ordinaire  may 
be  dre«sed  up  for  the  vulgar  Enirlish  taste ;  but,  as  a  matter  of 
fact.  French  wine  is  now  the  luxury  of  the  better  classes,  and  is 
taxed  accjrdingly ;  not  for  protection. 

*' We  are  not  informed  to  what  extent  M.  Dupin  admitted  the 
im|^rtation  of  Baropean  silk  manufactures  into  this  coantry. 
It  IS,  however,  considerable.  We  must  take  into  account  that 
it  chiefly  consists  of  the  more  costly  fabrics,  on  which  most 
labour  is  employed  and  most  taste  displayed.  Dnrixig  the  three 
monthi  endm|t  last  Msrch  31  we  imported  3,08v.6601b.  of 
raw  silk.  This  was  about  three  times  as  modi  as  we  im- 
ported in  the  corresponding  quarter  of  the  previous  year, 
and  twice  as  much  as  in  toe  corresponding  quarter  of 
the  year  before  that.  The  average  of  the  three  years  would 
give  about  2.000,000  lb.  of  raw  silk  for  the  first  quarter  of  the 
year ;  yet  in  the  first  three  months  of  this  year  we  imported 
from  Europe  81,583  lb.  of  silk  or  satm  **  broad  stuffs/*  and 
131,255  lb.  of  ribands,  besides  other  items  of  silk  manufacture  ; 
and  these  figures  are  very  little  above  the  average.  However, 
wc  need  not  insist  on  any  particular  artides,  or  even  on  the 
tariff  in  foree  in  this  particular  year.  The  question  is  one  of 
erident  tendency,  of  serious  intention,  and  of  actual  effort.  For 
the  last  four  yean  we  have  not  been  in  a  coodition  to  mitigate 
our  tarilY'  or  any  part  of  our  taxation ;  for  it  would  have  been 
ridiculous  to  come  forward  with  a  proposal  to  reduce  the  duty 
on  millinery,  silks,  and  velveta.  at  the  very  time  that  we  were 
levyin<;  Is.  4d.  a  pound  on  incomes,  and  extendiiuf  the  range  of 
that  unpopular  impost.  All  other  financial  oonaiderations  must 
bow  to  the  stem  necessities  of  war,  and  the  present  is  there&re 


the  advice  contained  in  the  speech  of  the  Emperor,  and 
the  oontributions  of  M.  M.  Say,  Chevalier,  Lebeau,  tod 
Bastiat,  encourage  ns  to  expect. 

In  consequence  of  the  war,  hardly  then  tennlnated, 
Rfutia  was  not  represeQted  at  the  Oongren,  bat  reoeDt 
information  leads  us  to  expect  that  the  impnlse  thea  given 
to  sound  principles  and  political  economy,  has  told  in  a 
remarkable  manner  on  the  government  of  that  coantry. 
We  are  assured,  on  good  authority,  that  a  tariff  of  duties 
scarcely  less  liberal  than  our  own  is  on  the  eve  of  pnb- 
lication,  the  principle  on  which  it  is  to  be  based  bring  a 
great  reduction  of  duty  on  raw  materials,  and  on  ariidcs 
of  large  consumption,  as  manufactures  of  wool  and 
cotton,  on  all  of  which  an  abatement  of  from  25  to  50 per 
cent,  is  expected  to  be  made,  so  that  the  smuggler^ 
trade  may  be  spoiled.  Should  this  expectation  bs 
realised  PrutMia  and  Auttria,  who  have  taken  the 
initiative  on  the  Continent  in  this  move,  but  are  yet  far 
from  adopting  the  prindnle  in  all  its  integrity,  most,  in 
self-defence,  carry  out  their  convictions  to  the  fuUesi 
practical  extent.  Already  they  have  fdt  the  incubns 
of  the  ZoUverein  to  be  so  oppressive,  or  rather  depres- 
sive on  commercial  enterprise,  that  if  they  cannot  be 
released  from  their  engagements  as  parties  to  the  treaty 
before  its  termination  by  efflux  of  time,  it  will  certainly 
not  be  renewed.  We  have,  however,  enoouragement  to 
expect  that  even  the  smaller  States  who  were  parties  to 
it,  and  for  whose  protection  in  the  interest  of  prohibL* 
tion  or  heavy  duties,  it  was  more  ostensibly  contracted, 
the  real  object  under  that  pretence  being,  however, 
the  watching  the  frontier  for  other  than  commerdal 
securitv,  i^nci  pally  at  the  instance  of  Prussia,  will  soon 
ap^y  for  its  repeal. 

There  is  probably  no  country  which  has  gone  throogb 
so  many  political  vidssitudes  during  the  last  forty  yean 
as  Spain,  and  yet  there  are  few  which  exhibit,  in  so  re- 
markable a  degree,  the  inevitable  and  gratifying  resold 
of  even  a  faint  approximation  to  free  trade.  Prior  to 
1841  there  was  not  even  free  commercial  intercourse  be- 
tween one  province  and  another,  particularly  as  re^rded 
Navarre  and  the  Basque  districts.  In  that  year  existing 
restrictions  were  abolished,  but  it  was  not  until  1849  that 
such  a  modification  of  the  tariff  was  effected  as  allowed 
goods  to  be  imported  at  a  lower  dut^,  but  still  a  very 
heavy  one,  than  had  hitherto  been  imposed.  Observe 
the  result : — in  1841  the  produce  of  the  Customs  v«i 
only  1 8,000,000  fr.,  but  after  the  imperfect  change  of 
system  of  that  year,  it  gradually  rose  to  28,700.000  fr. 
in  1848.  Immeidiately,  however,  after  the  Uige  redno- 
tion  of  duties  of  1849  it  rose  to  33,000,000  fr.,  and  in 
1865  to  nearly  46,000,000  fr.  To  undersUnd  the  ftiU 
importance  of  this  great  augmentation  of  revenue  from 
duties,  the  fact  is  on  record  that  during  the  prosperooi 
days  of  Spain,  when  it  enjoyed  the  enormous  pecnniaiy 
advantages  of  laige  transatlantic  possessions,  with  their 
prolific  mines  of  silver  and  gold,  the  revenue  from  this 
source  never  exceeded  47,900,000  fr.  (and  Uiat  was  as  far 
back  as  1792),  we  may  form  some  idea  of  the  compars*' 
tively  rapid  strides  it  has  recently  made  in  the  right 
direction.  But  there  are  other  sources  of  enoouragement 
connected  with  that  country  as  regards  political  economy. 
It  was  represented  at  the  Congress,  by  a  most  intelligent 
gentleman,  M.  Figuerola,  formerly  a  deputy  to  ths 
Cortes,  Professor  at  the  University  at  Madrid,  and 
specially  sent  by  the  Minister  M  Formenio  (of  Projgresi) 
M.  Colmeiro,  and  the  then  Minister  of  Finance,  M.  Bod* 
rignez.     I  am  able  to  add,  from  private  sources  of  in^ 

a  very  nngracious  time  to  select  for  invidions  criticisa  on  onr 
finance.  We  hope  very  shortly  to  resome  the  great  moveoeot 
in  which  England  had  the  honour  to  take  the  lead.  M.  Dopiav 
remarks,  however,  deny  the  movement  altogether.  He  >s7* 
Bngland  has  trumpeted  a  falsehood,  and  is  not  an  boneit  Free- 
trader. He  denies  thift  we  liave  done  what  we  ooaid.  or  evrn 
anything  worth  speaking  of.  The  exaggeration  of  this  stat^ 
ment  shows  its  ammt(«,  and,  as  our  own  case  is,  dear  to  tw 
whole  world,  we  are  only  soiry  for  M.  Dupin.*' 
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formatioD,  ilist  M.  Bananallana  the  preaent  Minister  of 
Finance,  it  a  cordial  friend  to  the  theory  of  Free  Trade, 
and  that  if  he  cannot  immediately  carry  out  his  viewf, 
from  cinnimstances  with  which  I  am  also  acquainted, 
there  if  every  reason  to  hope  that  the  time  is  not  far 
distant  when  a  comitiy  which,  for  centuries,  was  almost 
hermetically  sealed  to  foreign  products,  will  be  fk*eely 
thrown  open  for  exchange  to  the  manufacturers  of  the 
world. 

Towards  this  *'  consummation  so  devoutly  to  be 
wished,"  the  congressional  revelations  of  September  last 
have  contributed  their  quota  without  stint. 

In  Italy  generally,but  particularly  in  the  Papal  States, 
great  changes  for  the  better,  are  being  made.  "  The 
ponti6cal  government,"  says  a  letter  from  Rome  dated 
April  the  25th,  of  this  year,  "  encouraged  by  the  result- 
obtained  from  the  lowering  of  the  customs  tariffs,  has 
just  enlarged  and  completed  that  reform  by  introducing 
fresh  changes  in  the  duties  levied  on  a  great  number  of 
articles  of  commerce.  The  duties  upon  silks,  linen,  and 
cotton  goods,  have  been  reduced  one  half;'*  other  details 
to  the  same  effect  are  furnished  by  the  writer,  who  con- 
cludes by  saying,  that  **  so  large  a  reduction  is  an  evi- 
dence of  the  advantages  secured  to  the  papal  treasury  by 
its  first  experiments  m  this  direction.*' 

The  Dutch  government  has  recently  inau^rated  a 
bill,  having  for  its  object  the  reduction  of  all  important 
duties  to  a  maximum  of  5  per  cent,  ad  valorem.  In 
iSWter^aiu/ little  remainstobedone.  Progressisalso being 
made  in  this  direction,  in  Sardinia,  Portugal^  Denmark^ 
Sweden  and  Norwajf,  In  the  United  Statcw,  some  conside- 
rable reductions  of  the  tariff  of  import  duties  will  come  into 
operation  on  the  1st  of  July  next.  In  sections  A  and  B, 
articles  which  since  1846  have  paid  a  duty  varying  from 
40  to  100  per  cent,  ad  valorem,  will  be  reduced  to  an  uni- 
form rate  of  80  per  cent. ;  tbose  in  section  G,  of  90  per 
cent,  to  24  per  cent. ;  those  in  section  D,  of  26  per  cent. 
to  19  per  cent. ;  those  in  section  E,  of  20  per  cent,  to  15 
per  cent. ;  those  in  section  F,  of  15  per  cent,  to  12  per 
oent. ;  those  in  section  Q,  of  10  per  cent,  to  8  per  cent. 
those  in  section  H,  of  5  per  oent.  to  4  per  cent ;  while 
the  list  of  articles  composed  in  section  I  of  1846,  and 
which  pay  no  duty,  will  be  largely  augmented.  All 
articles  paying  a  duty  of  20  per  cent,  not  enumerated  in 
the  tariff  of  1846,  will  be  reduced  to  15  per  cent.  There 
is  thus  a  reduction  of  about  }  of  duty  on  articles  pro- 
ducing a  revenue  of  about  £12,000.000  sterling.  The 
probabilities  are  that  so  far  from  the  revenue  suffering 
from  thin  amelioration  of  the  tariff,  it  will  be  largely  in- 
creased, as  has  almost  invariably  been  the  case  after  each 
such  reduction  in  this  country.  Under  any  circumstances, 
it  is  a  move  in  the  right  direction,  and  augurs  well  for  the 
principles  of  future  legislation  on  this  branch  of  economy. 

Turkey  has  always  practised  a  more  liberal  commercial 
policv  than  might  have  been  expected ;  perhaps,  because 
the  old  **  mercantile  theory,"  which  has  oeen  so  injurious 
in  Western  Europe,  never  found  its  way  there.  If  the 
provisions  of  the  treaty  of  Paris  are  fully  acted  upon, 
tEhder  the  influence  of  France  and  England,  we  may  ex- 
pect a  rapid  development  of  the  valuable  resources  of  the 
east,  both  in  agricmtnre  and  commerce.  Constantinople 
ought  to  be  a  most  important  commercial  metropolis, 
and  already  is  becoming  so,  by  the  introduction  of  such 
improvements  as  gas  and  other  modem  discoveries,  and 
by  the  establishment  of  banks  on  the  best  models  of 
London,  Amsterdam  and  Paris. 

In  the  more  distant  east,  British  government  in  Bin- 
doetan  is  a  guarantee  for  the  freedom  of  tiade,  as  the 
rule,  over  that  vast  region.  8iam  and  Japan  will  soon 
enter  into  the  commercial  commonwealth ;  China,  after 
a  little  gentle  coercion,  will  probably  see  the  necessity 
and  advantage  of  doing  the  same.  May  we  not,  there- 
fore, pretty  confidently  antici^iate  that  the  cause  I  am 
advocating,  will,  in  due  tijae,  make  the  tour  of  the 
world,  and  embrace  the  whole  family  of  man  in  its  bene- 
fiK^ial  circle. 


The  volumes  put  forth  at  Brussels  have  been  sent  to 
every  cabinet  in  Europe  and  elsewhere ;  they  will  inte- 
rest many  speculative  enquirers,  and,  if  we  once  get  the 
convictions  of  intelligent  men  with  us,  the  rest  will  fol- 
low. 

I  ought  not,  perhaps,  to  conclude  this  rapid  sketch  of 
the  progress  of  fiscal  emancipation  abroad,  without  say* 
ing  a  word  about  the  position  of  the  question  in  our  own 
counti^,  and  the  more  so  as  it  is  remarkable  that,  though 
the  principle  was  first  shadowed  forth  in  Fiance,  its  more 
complete  exhibition  was  left  to  be  accomplished  in  Eng- 
land. Adam  Smith  was,  as  we  all  know,  the  first  who 
placed  the  theory  on  its  true  scientific  basis,  in  hi^  cele- 
brated work  on  the  *' WealtE  of  Nations;"  but  it  was 
not  until  the  vear  1820  that  it  obtained  that  practical 
attention  which  has  resulted  in  so  great  an  increase  to 
the  moral,  social,  and  material  wealth  of  the  countriea 
who  have  most  largely  adopted  it.  On  the  8th  of  May 
of  that  year,  the  following  memorable  petition,  drawn  up 
by  the  greatest  economical  writer  of  that  day,  Mr.  Thos. 
Tooke,  whose  work  on  '* Prices"  has  long  been  consi- 
dered the  standard  authority  on  this  and  cognate  sub- 
jects, and  of  which  a  new  and  greatly  enlarged  edition, 
in  preparing  which  Mr.  Newmarch  assisted,  has  re- 
cently appeared,  was  presented  to  the  House  of  Com- 
mons by  Mr.  Alexander  Baring,  afterwards  Lord  Ash- 
burton. 

•^  To  ike  BonowiMe  the  Hou—  of  Commone  of  eA«  United 
Kingdom  of  Cheat  Britain  and  Ireland, 

**  The  hamble  Petitioa  of  the  andersigned  Merehsats  of  the  City 

of  LondoD, 

**  Showetb, — That  foreign  oommeroe  ii  eminenti  j  condacive  to 
the  wealth  and  prmiperity  of  aconntiy.  by  enabling  it  to  import 
the  commodities,  for  the  production  of  which  the  mnl,  climate, 
capital,  anil  industry  of  other  conntrieB  ar>?  best  calculated,  and 
to  export  in  payment  thow  artidea  for  which  its  own  sitnation 
is  better  adapted. 

**  That  freedom  from  restraint  is  ealcnlated  to  gire  the  utmost 
extension  to  foreign  trade,  and  the  best  direction  to  the  capital 
and  industry  of  the  country. 

**  That  the  mnxim  of  buying  in  the  cheapest  market,  and 
sellinir  in  the  dearest,  which  rexulatet  everv  merchant  in  his 
individuf  1  dealings,  is  strictly  applicable  as  the  best  rule  for  the 
tnile  of  the  whole  nation. 

**  That  a  ptiliey  founded  on  these  principles  would  render  the 
commerce  of  the  world  an  interehanffe  or  mutual  advantages, 
and  diffuse  an  increase  of  wealth  and  enjoyments  among  the 
inhabitants  of  each  «tate. 

**  That,  unfbrtnnatcly,  a  policy  the  very  reverse  of  this  has 
been,  snd  is,  more  or  less,  adopted  and  acted  upon  by  the 
govemm'  nt  of  this  and  of  every  other  country,  each  tiying  to 
exdude  the  productions  of  other  countriea,  with  the  specious 
and  well-meant  design  of  enconra»;ing  its  own  productiona ;  thus 
inflicting  on  the  bulk  of  its  suUjecta.  who  are  consumers,  the 
necessity  of  its  submitting  to  priva  ions  in  the  quantity  and 
quality  of  commodities;  and  thu<  rendering  what  ooglit  to  be 
toe  souree  of  mutual  benefit  and  of  hannouv  among  states,  a 
constantly- recurrinfr  occasion  of  jealousy  and  onatility. 

**  That  the  prev&uing  prejudices  in  Ul  our  of  the  protectiv* 
or  restrictive  system  may  he  traced  to  the  erroneous  suppoeitiun 
that  every  importation  of  foreign  commodities  occasions  a 
diminution  or  diseoura^ment  of  our  own  pmductions  t**  the 
same  extent ;  whereas  it  may  be  clearly  shown,  that  although 
the  particular  d»  scription  of  prodoctiou  which  could  not  stand 
against  unrestrained  foreign  competition  would  be  discoura};edy 
yet  as  no  importatioo  could  be  continued  for  any  length  of 
time  without  a  corresponding  exportatioo,  direct  or  intiirect, 
there  would  be  sn  encouragement,  for  the  purpose  of  that  ex- 
portation, of  some  other  production  to  which  our  rituation 
might  be  better  suited ;  tnua  aflPording  at  least  an  equal,  and 
probably  a  greater,  and  certainly  a  more  beneficial  employment 
tk»  our  own  capital  and  latmur. 

'*  That  of  tne  numerous  protective  and  prohibitoiy  duties  of 
our  commercial  ( ode,  it  may  be  proved,  tnat  while  all  operate 
as  a  ver^  beavv  tax  on  the  community  at  laige.  very  tew  are  of 
any  ultimate  benefit  to  the  classes  in  whose  favour  they  were 
originally  instituted,  and  none  to  the  extent  of  the  loss  occa- 
sioned by  them  to  other  classes. 

"  Thst,  among  the  other  evils  of  the  restrictive  or  protective 
system,  not  the  least  is,  that  the  artificial  protection  of  one 
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Imiidli  of  indnttiy,  or  MMiree  of  pradactioa,  aguiut  foreigii 
<competition,  is  set  up  m  a  groond  of  chim  b^  other  braochet 
for  nmllar  protection;  ao  that  if  the  reaaooing  upon  which 
thMc  restrictive  or  prohibitory  regulatioDB  are  founded  were 
followed  nut  coDsistenllj^lt  would  not  stop  abort  of  excluding 
«•  from  all  foreign  commerce  whataoever.  And  the  game  train 
of  argument,  which,  with  correaponding  prohibitiooa  and  pro- 
tectiye  dutiea,  ahould  exclude  ua  from  ?orei>;n  trade,  might  be 
brouffbt  forward  to  juatify  the  re-enactment  oi  reatrictioaa  upon 
the  interdiange  of  nroductiooa  (unconnected  with  pul^ 
ravenue)  among  the  kmgdoma  oompoaing  the  union,  or  among 
the  countiea  of  the  aame  kingdom. 

**  That  an  investigation  of  the  effects  of  the  restrictive  system, 
at  this  time,  is  pecoliarly  called  for,  as  it  may,  in  the  opinion  of 
your  petitioners,  lead  to  a  strong  presumption  that  the  distress 
which  now  so  generally  prevails  is  eon>iderably  aggravated  by 
that  ayatem.  and  that  aome  relief  may  be  obtained  by  the 
earliest  practicable  removal  of  such  of  the  restraints  as  ma^  be 
•hown  to  be  most  injurious  to  the  capital  and  industry  of  the 
oommunity,  and  to  be  attended  with  no  compenaating  benefit 
to  the  pubuc  revenue. 

"  That  a  declaration  againet  the  anti^commerdal  principlea 
pf  our  reatrictive  system  ia  of  the  more  importance  at  the  pre- 
aent  juncture,  inasmuch  as,  in  several  iostancea  of  recent  oc- 
currence, the  merchants  and  manufacturers  in  foreign  states  have 
assailed  their  respective  govemmenta  with  applications  for 
further  protective  or  prohibitory  dotics  and  regulations,  urging 
the  example  and  autbority  of  this  country,  against  which  they 
are  almoat  exclusiTely  directed  as  a  aanction  for  the  policy  of 
such  meaanrea.  And  certainly,  if  the  reasoning  upon  which 
our  restrictions  have  been  defended  is  worth  anything,  it  will 
apply  in  behalf  of  the  regulations  of  foreign  states  against  ns. 
They  insist  upon  our  superiority  in  capital  and  machinery,  as 
we  do  upon  their  comparative  exemption  from  taxation,  i&d 
with  equal  fonndation. 

"  That  nothinc  more  would  tend  to  oomteract  the  eommer. 
«•!  hostility  of  foreign  states  than  the  adoption  of  a  more  en- 
lightened and  more  ooneiliatory  policy  on  the  part  of  this 
40ttnti7. 

**  That  although,  aa  a  matter  of  mere  diplomacy,  it  may 
aometimes  answer  to  hold  out  the  removal  of  paiticular  prohi- 
Utions  or  high  duties,  aa  depending  upon  eomapondinx  con- 
cessions by  other  states  in  our  favour,  it  does  not  follow  that  we 
should  maintain  our  restrictions,  in  oases  where  the  desired 
Oonceaabna  on  their  part  cannot  be  obtained.  Our  reaftrictiona 
would  not  be  the  leaa  prrjudieial  to  our  own  capital  and  in- 
dnstiy,  because  other  goveramenta  peraiated  in  preaerving  im- 
politic regnlationa. 

**  That,  upon  the  whole,  the  moat  liberal  would  prove  to  be 
the  moat  poittic  oourae  on  such  orcaaioaa. 
..  "That, independent  ol  the  direct  benefit  to  be  derived  by 
this  country  on  every  occasion  of  such  oODoesnon  or  relaxation, 
a  great  incidental  ol^icct  would  be  nined  by  the  teoognition  of 
a  aound  principle  or  standard,  to  wnich  all  subweqaent  arrange- 
ments might  be  referred,  and  by  the  aalntvy  influence  whieh  a 
promu]ganon  of  auch  just  views  br  the  legiaiatnre.  and  by  the 
nation  at  laige,  could  not  fiui  to  have  on  the  policy  of  other 
states. 

**  That  in  thnfe  declaring,  as  your  petitiooera  do,  their  con- 
viction of  the  impdiey  and  injustice  of  the  restrictive  syatemi 
and  in  desiring  every  pmctieaole  relaxation  of  it,  they  liave  ia 
view  only  auch  parte  of  it  aa  are  not  conoeded,  or  an  only 
aabordinately  ao,  with  the  public  revenue.  Aa  long  aa  the 
neceaaity  for  the  preaeut  amount  of  revenae  aubaists,  your 

Setitioneta  cannot  expect  ao  important  a  branch  of  it  as  the 
nstoms  to  be  given  up,  nor  to  be  materially  diminislied,  nnleaa 
aome  sobatitute.  less  objecti<mable,  be  snggvsted.  Bat  it  is 
against  every  restrictive  regulatinn  of  trade,  not  easentisl  to  the 
revenue — against  all  dutiea  merely  protective  from  foreign  com- 
petition—and i^fmnat  the  exeeaa  (»f  auch  dutiea  aa  are  partly  for 
the  purposes  of  revenue,  and  partiy  for  that  of  protection— >that 
the  pnyet  of  the  present  petition  ia  reapectfoily  submitted  to 
the  wisdom  of  parliament. 

'*  Your  petitioners  therefore  humbly  pray  that  your  honour- 
pble  House  will  be  pleased  to  t*ke  the  subjict  into  considera- 
tion, and  to  adopt  such  measoies  aa  iliay  be  calculated  to  give 
greater  freedom  to  foreign  commeree,  and  thereby  to  increase 
the  reaourcca  of  the  state.** 

This  petition,  which  contains  in  an  epitomieed  form 
the  whole  ara:uinent  of  Free  Trade,  but  in  which  lio 
reference  could  be  made,  except  by  way  of  prophecy,  to 
auch  illustrations  as  the  subsequent  adoption  of  ihe  prin- 
ciple in  this  country  cotild  supply,  gave  rise  to  an  ani- 


mated debate,  and  ledtotheapjjointment  of  a  oommittN 
in  the  House  of  Lords,  at  the  instance  of  the  Marquis  of 
Lansdowne,  to  inquire  into  *'  the  means  of  eztaDdingind 
securing  the  foreign  teade  of  this  country,"  and  of  qm 
for  a  similar  purpose  in  the  House  of  Commoos.    Thi 
evidence  supplied  to  these  committees  fullv  established 
the  necessity  for  a  change  in  our  external  commercial 
policy,  and  formed  an  important  feature  in  Mr  Huikis* 
son's  scarcely  lera  celebrated  speech  on  the  silk  trade,  en 
the  24th  of  February,  1 826   I  hope  I  may  be  pardoned  ^ii 
reference  to  ao  remarkable  an  historical  document  ia 
connection  with  Free  Trade,  as  the  firm  of  which  I  was 
at  that  time  a  member  (Bell  and  Wink  worth)  waa  one  of 
the  comparatively  few  who  had  the  honour,  and  as  Gome 
thought,  the  temerity  to  sign  it,  especially  as  the  trade 
in  which  I  was  then  engaged  waspi*eci^ly  the  one  which 
was  likely  to  be,  and  eventually  was,  that  on  whicli  the 
experiment,  as  it  was  deemed,  was  first  tried.    It  is  Dot 
often  that  the  propounders  or  first  advocates  of  theories 
which  are  pregnant  with  blessings  on  society,  are  per- 
mitted to  see  their  results,  but  I  am  delighted  to  be  able 
to  record  the  fact  under  his  own  hand  in  a  letter 'recently 
received  from'  him,  that  this  veteran  commercial  re- 
former, Thomas  Tooke,  senr.,  is  still  in  the  land  of  the 
living,  and  continues  to  take  a  deep  interest  in  the  evi- 
denoe  which  our  annual  statistics  of  "  Trade  and  Navi- 
gation" so  abundantly  afford  of  the  soundness  and  sucoen 
of  the  system  he  has  so  long  and  uniformly  advocated. 

A  few  more  words,  and  I  have  done.  We  may  be 
told,  and  in  fact  we  are  sometimes  told  by  M.  Dupin.  Ihe 
Belgian  monopolists  and  others,  that  our  olnect,  after 
all,  is  of  a  mean  and  sordid  nature ;  that  it  only  contera- 
plates  the  best  mode  of  realising  material  wealth,  and 
leaves  all  the  more  general  impulses  of  the  mind  unmoved 
and  undeveloped.  Mj  answer  is,  that  this  gives  only  s 
partial  and  imperfect  view  of  the  object  we  propose  io 
accomplish.  We  say  that  in  striking  off  the  fetters  from 
industry  we  are  doing  a  great  act  of  justice ;  for  induetiy 
is  the  chief  property  of  the  great  mass  of  mankind.  The 
poor  man  has  only  his  labour  to  give  in  exchange  for  the 
means  of  existence  and  the  comforts  of  social  life.  To 
debar  him  from  the  free  use  of  this,  is  to  chain  him  to 
the  earth,  and  to  prevent  him  from  asserting  the  tree 
dignity  of  his  nature. 

By  setting  labour  and  capital  free,  we  encourage  in- 
dustry, while  we  render  it  additionally  productive ;  and 
we  repress  idleness,  which  is  ever  the  fruitful  soaroe  of 
vice  and  crime,  the  effects  of  which  are  painfully  illus- 
trated in  the  Laxzaroni  of  Naj^^  '^^  ^^^  beggars  «f 
Spain.  But  industry-  nerves  the  aim,  braces  the  health, 
gives  cheerfulness  to  the  mind,  and  is  in  natural  allianoe 
with  all  the  virtues  which  grace  and  adorn  humanity. 

The  onlpr  effectual  way  to  encourage  industry  is  to 
ensure  to  it  an  adequate  reward,  and  this  is  most  effec- 
tually accomplished  by  setting  it  free  from  restrictiooi. 
Were  this  done  univer.*ally,  its  tendency  would  un- 
doubtedly be,  other  circumstances  being  equal,  to  promote 
a  more  equitable  distribution  of  thecomfoits  of  life  among 
the  different  classes  of  the  community.  In  the  best  states 
of  society  there  will  be  some  who  are  poor ;  but  the  lower 
forms  of  poverty,  destitution,  beggary,  and  squalid  want 
need  not  be :  and  where  they  exist,  they  are  generally 
the  results  of  vice,  not  unfrequently  aggravated  by  fiome 
artificial  and  unjust  regulations  of  the  social  system.  Bj 
setting  industry  free,  it  is  plain  that  we  promote,  so  iv 
as  legislation  can  promote,  the  general  happiness  of  the 
community,  and  the  advance  of  collective  man  in  the 
onward  career  of  improvement  and  civilisation.  We  akP 
get  rid  of  class  legislation,  which  is  a  fertile  source  of 
political  discontentment.  When  England  repealed  her 
com  laws,  she  not  only  greatly  increased  her  trade,  hut 
extinguished  a  large  amount  of  seditious  feeling,  which 
has  not  since  been  heard  of. 

But  another,  and  probably  the  greatest  benefit  resulting 
from  Free  Trade  among  nations,  and  it  is  the  last  to 
wbich  I  shall  allude,  and  with  which  also  I  shall  co0- 
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dade  this  paper,  already,  I  fear,  too  long,  is  that  it 
.naturally  leads  to  the  avoidance  of  war,  and  to  the  culture 
of  the  arts  of  peace.  It  obviously  tends  to  prevent  war, 
and  even  to  mitigate  its  horrors  when  it  can  be  no  longer 
prevented. 

True  political  economy  teaches  us  that  we  are  all 
members  of  one  family',  and  that  the  impoverishment 
of  one  is  an  injury  to  the  rest.  Every  article  of 
merchandise  passing  between  England  and  France  tends 
to  create  an  interest  in  each  country,  which  is  opposed  to 
war.  ^  Manchester  hates  war  because  it  stops  trade,  and 
even  its  patriotisn^  was,  though  doubtless,  erroneously, 
suspected  of  hanging  fire  on  a  recent  occasion  when  the 
honour  of  the  country  was  supposed  to  be  at  stake. 
Russia  may  be  a  worse  customer  to  us  to-morrow  for 
every  shot  that  we  fired  at  her  yesterday.  Twice  during 
the  late  war,  Odessa  was  in  our  power,  and  twice  it  was 
roared ;  perhaps  humanity  whispered  to  both  commanders 
that  it  would  be  foolish  to  destroy  a  commercial  city, 
which  we  might  recentlv  have  visited  as  friends,  especially 
aa  its  destruction  would  not  tell  effectually  on  the  real 
objects  of  the  war.  War  may  be  necessary  and  then, 
but  not  otherwise,  war  is  just.  But  at  all  events,  and 
whether  just  or  unjust,  it  is  a  great  calamity,  and  may 
destroy  in  a  single  moment  the  accumulated  results  of 
years  of  peaceful  industry.  It  is  true  that  we  ought  to 
avoid  war  from  purely  conscientious  motives ;  but  as  the 
world  at  laige  has  not  yet  atuined  to  the  pinnacle  of 
moral  perfection,  and  as  the  best  of  us  may  fall  short  of 
that  Christian  regard  to  our  neighbours  which  equals  in 
intensity  the  love  that  we  feel  for  ourselves,  it  may  be 
aa  well  to  reinforce  our  virtue  by  the  less  transcendental 
consideration,  that  in  this  case  our  duty  and  our  interest 
are  the  same. 

I  would,  therefore,  urge  the  importance  of  free  com- 
mercial intercourse  among  nations,  from  its  tendency  to 
prevent  unnecessary  wars,  and  to  promote  "peace  on 
earth  and  good  will  among  men." 

It  only  remains  for  me  to  congratulate  the  Society 
that  we  are  presided  over  on  this  occasion  by  a  gentlemen 
so  well  able  to  appreciate  the  importance  of  Uie  subject 
of  my  paper,  as  well  by  his  large  and  long  experience  as 
an  eminent  Liverpool  merchant,  as  by  the  intelligence 
he  has  brought  to  bear  on  many  branches  of  political 
economy,  particularly  that  which  relates  to  decimal 
coinage.  He  presided  over  a  Committee .  .f  the  House  of 
Commons  appointed  to  investigate  and  report  upon  that 
subject,  and  made  some  valuabfe  suggestions  towards  the 
solution  of  that  difficult  problem.  To  communicate 
useful  knowledge  has  ever  been  his  highest  ambition, 
and  his  recent  munificent  donation  in  t&t  direction  to 
his^  fellow  townsmen,  will  carry  his  name  down  to  pos- 
terity as  one  of  the  greatest  benefactors  to  the  cause  of 
morail  and  intellectual  progress  of  the  present  age. 


DISCUSSION. 

The  Chairman  would  take  that  opportunity  of  men- 
tioning a  fact  which  would  be  interesting  to  all, 
and  he  believed  was  not  generally  known.  Previous 
to  the  breaking  out  of  the  late  war,  the  Emperor 
of  the  French  had  expressed  a  wish  to  have  the 
assistance  of  BHtish  knowledge  in  the  carrying  out  of 
free-trade  measures  in  his  empire.  A  committee  was 
appointed  in  this  country,  consisting  of  English  merchants 
and  others,  of  whom  he  (the  chairman)  bad  the  honour 
of  being  one,  and  a  sum  of  money  was  appropriated  for 
the  purpose  of  transmitting  information  as  to  the  bonded 
warehouse  system  as  carried  on  in  this  country.  The 
breaking  out  of  the  war  with  Russia  however  interfered 
with  the  proposed  arrangements,  but  he  believed  the 
flubjeot  would  be  speedily  revived,  and  he  had  no  doubt 
the  information  obtained  would  aid  the  Emperor  in 
carrying  out  his  views,  which  he  believed  to  be  those  of 
an  honent  and  sincere  advocate  of  free-trade. 
Mr.  Hyde  Clabkb  said,  as  the  author  of  the  paper  had 


made  no  allusion  to  free-trade  in  South  America,  he 
would  offer  ^  few  remarks  on  that  subiect.  The  South 
American  colonies  were  not  represented  in  the  Brusscld 
Congress,  but  still  considerable  progress  had  been  made 
in  the  principles  of  free-trade  in  that  country,  particularly 
in  Chili,  which  tnight  be  regarded  as  the  pioneer  of  civi- 
lization there.  Besides  the  relaxation  of  duties  upon 
nearly  every  description  of  raw  material,  and  the  intro- 
duction of  machinery  for  agricultural  and  mining  opera- 
tions, which  formed  the  staple  industry  of  the  country, 
the  confederation  of  Buenos  Ayres  had  adopted  measures 
for  the  free  interchange  of  productions  between  the  two 
sides  of  the  Andes.  Progress  in  the  same  direction  had 
also  been  made  in  other  provinces  of  the  Rio  de  la  Plata, 
and  generally  throughout  South  America  these  principles 
were  spreading.  It  had  been  mentioned  b^  Mr.  Wink- 
worth  that  this  paper  would  be  translated  into  French  ; 
he  (Mr.  Hyde  Clarke)  hoped  that  it  would  also  bo 
rendered  into  Spanish,  which  was  the  language  of  no  less 
than  40,000,000  of  people,  active  and  enterprising,  and 
who  take  a  deep  interest  in  this  subject,  and  perhaps  the 
best  means  of  circulating  free-trade  doctrines  in  Spain 
was  by  causing  discussion  upon  the  subject  in 
South  America,  for  an  active  intercourse  was  carried 
on  between  the  two  countries.  In  France,  and 
indeed  on  the  continent  generally,  the  bitter  feeling 
against  England  on  the  part  of  the  manufacturing  in- 
terests was  unfavourable  to  the  progress  of  free-trade. 
There  was  hardly  a  great  public  measure  carried  in  this 
country  which  was  not  interpreted  as  intended  to  benefit 
ourselves  at  the  expense  of  our  neighbours.  He  more 
particularly  alluded  to  the  prejudice  which  even  still 
existed  with  regard  to  the  emancipation  of  the  idaves  in 
the  West  Indies.  Many  enlightened  men  were  not 
ashamed  to  assert  that  the  English  had  emancipated 
their  slaves  for  the  purpose  of  ruining  the  French  colonists. 
It  was  an  absurd  notion,  but  it  showed  the  depth  of  the 
prejudice.  One  great  benefit  arising  from  the  discussion 
of  this  subject  would  be  to  enlist  the  nations  of  the  con- 
tinent in  the  cause  of  progress,  peace,  and  commercial 
industry,  which  would  not  allow  those  opportunities  for 
war  which  might  otherwise  be  directed  against  us.  It 
was  a  matter  for  congratulation  to  the  members  of  the 
Society  that  they  had  been  so  ablv  represented  at  Brus- 
sels. Free- trade  had  ceased  to  ha  a  party  question  ;  it 
was  now  a  pure  matter  of  science,  and  the  adheidon  to  it 
of  a  Society  having  so  high  a  reputation  on  the  continent, 
could  not  fail  to  have  exorcised  a  powerful  influence  on 
the  deliherations  of  the  Congress. 

Mr.  Samuel  Sidney  said  no  member  of  the  Society  had 
a  better  right  to  offer  his  opinions  on  this  subject  than 
Mr.  Winkworth.  Although  ho  belonged  to  one  of  the 
practical  trades  in  the  country,  he  had  become  an  early 
convert  to  the  principle  of  unrestricted  commerce ;  but 
he  (Mr.  Sidney)  was  sorry  that,  having  done  him  this 
bare  justice,  he  could  go  no  farther  in  complimenting 
him  upon  his  paper.  He  must  raise  the  same  objection 
to  it  that  he  had  raii«ed  some  years  since  when  Mr.  Henry 
Cole  made  a  proposition  of  a  similar  character  to  that 
contained  in  the  paper  now  before  them,  viz.,  to  convert 
foreign  nations  to  the  cause  of  free-trade  by  abstract 
reasoning.  He  was  convinced  that  discussion  carried  on 
in  the  tone  of  this  paper,  which  was  unexceptional  as 
addressed  to  an  English  community,  would  never  have 
the  effect  of  converting  foreigners.  It  was  not  reasoning 
that  brought  this  country  to  the  adoption  of  these 
principles.  The  eloquent  writing  of  Adam  Smith  and 
others,  were  no  doubt  convincing  to  tlie  intelligent 
minds  of  the  country ;  it  was  not  by  them,  however,  that 
the  cause  of  free-trade  was  carried,  but  by  the  strong 

{pressure  of  necessity.  It  was  the  potatoe  famine  in  Ire- 
and  that  created  the  pressure.  In  dealing  with  foreign 
nations  he  thought  they  were  not  justified  in  assuming  a 
proud  position  for  themselves  in  reference  to  this  ahes- 
tion.  The  fact  was,  people  were  forced  into  makinff 
their  fortunes  under  the  operations  of  free-trade,  and 


402 


JOURNAL  OF  THE  SOCIBTy  OF  ABTS,  Mat  22,  18oT, 


they  muBt  endeavour  to  deal  with  foreign  nations  in  the 
•ame  way.    There  were  three  or  four  nations  in  Europe 
whose  interest  it  was  to  adopt  free-trade,  but  they  could 
only  be  convinced  of  this  by  arguing  the  question  from  a 
foreign  point  of  view ;  they  must  take  up  some  particu- 
lar calling  or  occupation,  and  show  them  what  they 
would  get  by  free-trade.    Denmark  might  be  instanced 
as  a  country  which,  until  the  introduction  of  free-trade, 
acaroely  exported  anything  at  all ;  but  since  the  removal 
of  restrictions  upon  commerce,  tens  of  thousands  of  acres 
had  been  brought  into  cultivation,  and  large  quantities 
of  oats  and  barley  were  now  grown  there,  and  would  be 
to  a  greater  extent  upon  the  development  of  the  railway 
qrstem  in  that  country.     But  they  could  not  ^o  on 
reclaiming  land  for  want  of  English  agricultural  imple- 
ments.    Although  they  had  no  iron,   and  although 
there  was  not  an  iron  foundry  in  the  country,  yet  there 
was  a  duty  imposed  upon  £kigliah.  agricultural  imple- 
ments which  almost  amounted  to  a  prohibition.    In  such 
a  case  it  would  be  of  no  use  to  read  an  essay  upon  the 
principles  of  free-trade;  they  must  lay  before  tnem  an 
account  of  what  the  employment  of  English  agricultural 
implements  would  do  for  them — ^what  was  the  cos^^ 
what  was   the  duty— ^nd  show  them  what  immense 
^ainen  Uiey  would  be  if  they  allowed  the  free  introduce 
tion  of  those  implements  into  the  country.    Passing  to 
Austria,  where  not  long  ago  there  was  held  a  magnifi- 
cent agricultural  exhibition,  yet  it  was  a  fact  that  ten 
of  thousands  of  acres  in  Hungar)^  were  only  waiting 
for  the  plough  to  vield  enormous  crops.    Up  to  within  a 
recent  period  serf  labour  was  entirely  employed,  and 
^agricultural  implements  were  not  much  valued  on  that 
account,  but  the  emancipation  of  the  serfs  had  had  the 
natural  tendency  to  make  labour  dearer,  and  they  were 
beginning  to  see  that  by  our  drills,  our  horse-hoes,  and 
our  ploughs,  an  enormous  amount  of  labour  mi^ht  be 
saved ;  but  a  barrier  to  the  introduction  of  these  imple- 
ments was  raised,  first  by  a  duty  on  iron,  and  next  by  a 
duty   upon  the    implements.      The   way  to  convince 
such  people  was  not  to  inculcate  abstract  principles,  but 
to  show  them  what  their  farmers  would  gain  by  an  unre- 
stricted importation  of  English  implements.    'The  great 
exhibition  in  Paris  last  year  must  nave  cost  the  govern- 
ment not  less  than  £60,000,  whilst  an  equal  amount  was 
distributed  in  prizes.    At  the  ver>'  time  that  the  go- 
vernment was  spending  that  large  amount  in  promoting 
agricultural  knowledge,  there  was  an  almost  prohibitive 
duty  upon  implements  that  were  absolutely  essential  to 
gooa  farminj^.    One  of  the  greatest  modem  improve- 
ments in  agriculture  in  this  country  consisted  in  the  ap- 
plication of  the  superphosphate  of  lime  to  root  crops  in 
particular,  but  its  introduction  into  France  was  prohi- 
oited  on  the  ground  that  those  chemical  products  which 
were  not  enumerated  were  absolut^y  prohibited.    That 
was  a  far  greater  discouragement  to  French  agriculture 
than  could  bo  countervailed  by  the  prizes  given  in  a 
hundred  years.    Another  illustration  of  the  unfavourable 
working  of  restriction  was,  that  although  a  great  re- 
duction had  been  made  upon  the  duties  upon  complete 
ploughs  in  France,  ploughshares  alone  could  not  be  im- 
ported.   The  result  was,  that  the  trade  in  ploughs  with 
France  was  not  worth  the  attention  of  manufacturers 
here. 

Mr.  Ambbosk  Mooiue  felt  called  upon  to  express  a 


different  view  as  to  the  mode  in  which  the  inculcation    without  the  cases,  which  they  manufactured  for  them' 
of  the  principles  of  free-trade   should  be  carried  on.    selves  without   such  restrictions   being  imposed  upon 


fie  admitted  that  it  was  not  becoming  in  them  to  speak 
as  if  they  had  been  long  ago  enlightened  on  this  subject. 
Indeed,  th'-re  still  remain^  a  laree  portion  of  the  com- 
munity who  were  unconvinced,  whiUt  there  were  very 
many  who  had  not,  until  recently,  adopted  right  views 
with  reference  to  it.  But  he  must  say  that  to  address 
the  leading  public  men  of  foreign  countries  upon  the 
principles  of  free-trade  was,  in  his  judgment,  the  bettt 
mode  of  beginning.  He  adopted  the  opinion  expressed 
by  the  last  speaker,  that  it  did  not  become  them  to  boast 


that  they  adopted  new  priuviples  for  the  benefit  of  the 
world  at  large,  but,  nevertheleaB,  they  had  not  sought 
to  benefit  themselves  at  the  expense  of  othen. 
The  leading  motive  undoubtedly  was  to  benefit  ov 
own  population,  but  incidentally  with  that,  other 
nations  with  whom  we  hold  commercial  inierooom 
were  benefited.  The  only  difierenoe  between  hii 
friend  Mr.  Winkworth  and  the  last  ijieaker,  wai  ai 
to  the  mode  in  which  they  should  begin  to  inculcate 
upon  others  sound  commercial  views.  Mr.  Winkworth 
would  inculcate  principles,  while  Mr.  Sidney  would  let 
the  people  be  driven  to  adopt  them  by  the  pressure  of 
necessity.  That  appeared  to  him  to  be  very  like  txyyog 
they  ought  not  to  educate  a  physician  for  his  profcttion, 
but  they  should  let  mankind  feel  the  pressure  of  di^esM, 
and  then  set  about  effecting  the  cure.  The  author  of 
the  paper  had  called  attention  to  the  odebratedpetitioo 
drawn  up  by  Mr.  Tooke,  and  presented  to  the  Boiue  of 
Commons  iu  1820,  but  he  had  scarcely  mentioned  with  the 
honour  which  it  deserved  the  name  of  Huskisson.  Mr.  Sid- 
ney argued  that  the  principles  inculcated  in  thst  petition, 
and  so  ably  advocated  by  Mr.  Huskisson,  were  inoperative 
until  some  great  pressm-o  arrived.  That  pressure  came 
in  the  shape  of  the  potatoe  famine  in  Ireland,  rendcriag 
f\irther  supplies  of  food  absolutely  necessary,  and  theo  it 
was  that  the  free-trade  principles  previously  inculcated  by 
such  men  as  he  had  mentioned,  were  carri^  into  pncticu 
operation ;  but  if  these  principles  had  not  been  previouilj 
impressed  upon  the  public  mmd,  they  would  not  have 
known  where  to  turn  for  a  remedy  when  the  disaster  oc- 
curred. He  had  never  heard  a  better  illustration  of  the 
doctrine  of  free-trade  than  that  which  was  given  by  an 
operative  in  the  stocking  trade  at  Belper,  manyyearsaga 
Food  was  scarcely  attainable  in  sufiScient  quantity  by  the 
poorer  classes,  whilst^  from  the  restrictions  upon  tnde 
an  enormous  quantity  of  stockings  remained  unsaleable. 
The  remark  of  the  wotkman  was,  that  as  they  had 
millions  of  pairs  of  stockings  which  were  wanted  by 
millions  of  pairs  ot  legs  in  America,  and  as  there  were 
millions  of  quarters  of  corn  in  America  which  they  could 
not  consume,  what  was  to  prevent  an  interchange  of  the 
commodities  which  each  country  required.  Be  believed 
if  his  friend  Mr.  Winkworth's  paper  were  translated  aod 
circulated  abroad,  it  would  lead  the  way  towards  eoablii^ 
foreign  nations,  when  a  popular  necessity  arose,  to  see  the 
rem^y  they  could  apply ;  whereas,  if  that  foundatios 
were  not  laid,  when  the  pressure  came  they  would  sot 
know  where  to  go  for  the  remedy. 

Dr.  Watts  wished  to  say  a  word  with  reference  to 
the  exception  which  Mr.  Sidney  had  taken  to  the  maa- 
ner  in  which  other  nations  were  to  be  converted  to  Um 
true  principles  of  trade.  He  enlarged  upon  the  effecti 
which  free-trade  measures  had  had  upon  the  staple 
manufactures  of  Coventry — watches  and  ribbons,  aod 
remarked  that  there  never  was  such  a  tradv  in  that 
town  as  had  been  carried  on  during  the  last  three  or 
four  years  under  an  unrestricted  policy «  He  sdded  that, 
with  regard  to  the  watch  trade,  he  considered  the  *'Ha]l- 
msrk"  upon  the  cases  tantamount  to  a  restrictive  duty 
upon  them,  the  effect  of  which  had  been,  that  whilst  tte 
Ejiglish  manufactured  watch  was  prized  alwve  sll 
othere  by  the  Americans,  the  watch  trade  with  that 
country  had  altogether  failed.  At  the  present  time  the 
Americans  took  the  works  of  the  watches  from  £i\glaod 


them.  The  watch  trade  had  therefore  simersd  veiy 
greatly.  He  then  remarked  upon  the  spread  of  free-tra<b 
principles  in  thiscountry  by  means  of  the  abstract  resfton- 
iTig  of  Messrs.  Ck>bden,  iBright,  and  the  other  membeif  of 
the  league,  and  )ie  believed  they  were  still  stesdily  ez* 
tending.  Between  the  years  1842  and  18d8,  there  weff 
repealed  no  less  than  22  millions  of  impoit  duties  in  thj* 
countrv,  and  yet  the  revenue  of  the  country  had  not  M^ 
fered.  They  were  still  collecting  upwards  of  £20^000.000 
of  import  duties,  and  of  that  sum  they  were  throwing 
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»wAy  flomeihiog  like  6}  roiUioni  in  th«  shape  of  profit  to 
the  importers,  which  might  otberwite  be  giYiog  empl<^- 
ment  to  a  quarter  of  a  miUioo  of  people  at  the  wages  of 
XI  per  week.  Dr.  Watts  further  illiutrated  his  argu- 
ments  by  a  refereiioe  to  the  restrictive  iuflueooe  of  the 
excise  duty  upon  the  manufacture  of  paper,  which  he 
aaid  not  only  tied  the  hands  of  our  own  manufacturers, 
bKt  enabled  foreigners  to  excel  them  in  some  desoriptions 
of  that  article.  He  gave  his  cordial  approval  to  the 
oourse  which  Mr.  Winkworth  had  suggested,  as  a  means 
of  inculcating  the  principles  of  unrestricted  trade  on 
foreign  nations. 

Mr.  May  remarked  that  the  reason  why  America 
did  not  take  our  watches  was  not  beonuse  of  any 
direct  prohibition  occasioned  by  the  **  Hall-mark," 
vhich  was  merely  an  indication  that  the  article  was  ^f  a 
isertain  quality,  but  on  account  of  the  higher  standard 
of  gold  required  in  this  country.  They  were  compelled 
to  use  gold  of  18  carats,  whilst  the  Americans  were 
satisfied  with  12  carats,  and,  therefore,  America  ohose 
to  take  English  manufactured  movements  without  the 
cases.  He  added,  that  in  England  they  had  never  made 
watch  esses  separately  for  exportation,  but  they  had 
made  watches  complete  for  all  parts  of  the  world,  and 
whilst  English  chronometers  were  excluded  by  the  tariff 
of  Fhmce,  it  was  a  great'compliment  to  a  French  officer 
to  present  him  with  an  English  chrontubeter. 

Mr.  F.  W.  BsAUMQMT  said,  although  he  could  give  no 
information  with  regard  to  the  iron  trade  in  Sweden,  he 
could  state  that  in  Frussia  there  was  iron  of  as  good  a 
quality  as  any  in  Sweden,  but  the  fiscal  regulations  were 
such  that  the  English  manufacturers  could  not  import  it. 

Mr.  G.  A.  Hamilton,  M.P.,  said,  although  he  had 
been  an  honest  protectionist,  he  felt  bound  to  acknowledge 
the  advantages  which  the  alteration  of  our  commercial 
system  in  1846,  and  the  establishment  of  free-trade  had 
rendered  to  the  country,  and  he  was  anxious  to  express  the 
gratification  he  had  experienced  in  listening  to  the  very 
able  paper  of  Mr.  Winkworth.  It  was  just  what  he 
had  eacpected  from  a  gentleman  of  his  intdligence,  ob- 
servation, and  experience,  and  he  was  quite  sure  that  it 
would  be  the  unanimous  opinion  of  the  meeting  that  the 
thanks  of  the  Society  should  be  rendered  to  him  for 
the  addiess'he  had  delivered. 

Professor  Lbokk  Levi  said,  that  he  rose. with  great 
pleasure  to  second  the  vote  of  thanks  moved  by  the  hon. 
member  for  th<»  University  of  Dublin.  In  discussing 
the  subject  of  free-trade,  it  must  be  remembered  titat 
there  were  two  distinct  principles;  first,  the  abolition  of 
protective  duties,  and,  secondly,  the  abolition  of  duties 
for  revenue.  With  regard  to  the  first,  the  proceedings  of 
the  Brussels  Congress  could  not  fail  to  exercise  a  very 
powerful  influence,  and  with  reference  to  the  latter,  they 
could  not  ignore  the  fact,  that  the  abolition  of  customs 
duties  materially  depended  on  the  financial  system  of 
each  country.  Certain  reforms  might  be  considered  ad- 
Tisable — protection  might  be  siven  up  as  a  principle, 
but  when  it  came  to  be  a  question  of  revenue,  then  great 
difiiculty  was  experienced.  If  it  was  difficult  in  Eng- 
land where  the  principles  of  taxation  are  so  well  under- 
stood, where  a  free  Parliament  and  an  intelligent  people 
would  be  ready  to  sanction  any  system  of  taxation  that 
was  deemed  the  best,  to  resort  exclusively  to  direct 
taxation,  how  much  more  that  difficulty  would  be 
experienced  in  continental  countries,  where  they  had 
hard  work  to  get  money  in  any  way,  Tho  propor- 
tion which  indirect  taxes  now  bore  to  the  general  re- 
venue was  very  great  in  this  as  in  other  countries.  In 
England,  for  insUnce,  £22,000,000  were  raised  in  Cus- 
toms Duties,  and  £  i  7 ,000,000  in  Excise,in  all  £39.000,000, 
out  of  a  total  revenue  of  about  £70,000,000.  In  other 
eouo tries  the  proportion  was  somewhat  similar.  In 
Austria,  out  of  a  revenue  of  264,000,000  fiorins,  there 
were  exacted  140,000,000  florins  in  direct  taxes.  Any 
sodden  abolition  of  Customs  Duties  could  not  theieiore 


be  espeoted.  As  an  apiiondix  to  the  vahiable  paper  which 
had  been  read,  he  begged  to  submit  the  practical  results 
of  the  Congress  in  the  dlflei'ent  voeux  or  resolutions 
which  they  passed  on  several  important  points.  These 
resolutions  had  distinct  reference  to  special  grievances, 
and  they  were,  in  fact,  an  able  combination  of  abstract 
principles  and  practical  remedies.  The  first  resolution 
had  immediate  reference  to  the  Dutch  Colonies,  whe're  a 
good  deal  of  monopoly  still  existed.  The  second  applied 
to  such  obstructions  as  the  Sound  Dues,  &c.  The  third 
and  subsequent  ones  to  Customs  Duties,  &c.,  &c. : — 

1.  That  all  that  rs mabs  of  the  Colonial  sjstem  be  abolished- 

2.  That  the  river  naviffiitioD  which  forms  the  means  of  inter- 
national cnmmanication  be  freed  Irom  every  rfstriction,  and 
that  a  1  paMM^e  and  transit  duties  existing  in  these  rivers  and 
straits  be  abolisbed. 

8.  That  all  that  eoneenis  the  dedaratioo  of  merchandise 
destined  for  importation,  exportation,  and  transit,  be  subject  ta 
as  simple  formalities  as  possible. 

4.  That  it  is  desirable  that  in  all  sobstanees  for  ibod  there 
•hoald  be  a  complete  and  Dermanent  freedom  of  importation 
and  exnortation.  snd  that  this  double  principle  be  established 
upon  tae  foundation  of  an  International  Law. 

5.  That  the  wine  duties  which,  especially  in  England,  aie 
equivalent  to  a  prohibitioo,  should  be  subjected  to  aconuderable 
reduction. 

6.  That  the  protective  import  duties  on  raw  mateiiafar,  sndi 
as  fuel  and  iron,  be  gradually  and  definitively  abolidied  within 
the  least  possible  time. 

7.  That  the  legislation  upon  passports  be  modified,  so  as  to 
secure  the  free  circuUtioa  of  persons  without  any  fiscal  duties, 
and  without  any  visas .  being  necessary  for  their  entry  into  dif- 
ferent countries. 

8.  That  the  teaching  of  political  economy  should  be  intro- 
duced into  all  educational  establishments,  and  that  teachers 
should  be  prorided  able  to  teach  the  s^enoe,  and  render  it 
popular. 

9.  That  in  all  countries  a  general  cnstoB-honse  reform  shall: 
forthwith  be  adopted,  immediate,  total  and  progressive,  and 
independently  of  leciprodtv,  and  that  in  introducing  such  a 
reform,  the  government  wiU  aet  in  the  interest  of  juatioe  ;  in 
the  general  interest  of  nations ;  in  the  special  interest  of  the 
working  classes:  in  the  interest  of  the  protected  industries 
themselves,  and  also  in  the  interest  of  tlieir  own  finances. 

Mr.  Levi  concluded  by  seconding  the  vote  of  thanks  to 
Mr.  Winkworth. 
A  vote  of  thanks  was  then  passed  to  Mr.  Winkworth. 

Mr.  WiKKW0BT9  begged  to  thank  his  friends  for  the 
flattering  terms  in  which  they  had  been  pleased  to  speak 
of  his  paper.  He  regretted  that  time  would  not  allow  of 
his  proving  to  some  extent,  from  his  own  knowledge,, 
that  continental  protectionists  were  not  so  insensible  to 
reasoning  as  Mr.  Sidney  had  asserted.  In  his  (Mr. 
Winkworth's)  Keport  to  the  Board  of  Trade  on  the  Silk 
Department  of  the  Paris  Exhibition,  and  in  other  doc^- 
mtrnts,  he  had  quoted  passages  from  his  correspondence 
with  manufacturers  and  his  co-jurors  iu  France,  Switzer- 
land, Prussia,  and  Austria,  testifying  to  the  progress  of 
the  great  principle  he  was  advocating  in  the  public  mind. 
During  the  past  year  such  testimonies  had  largely  accu- 
mulated, and  he  was  sanguine  enough  to  expect,  aa  his 
friend  Mr.  Moore  had  so  ably  argued  from  past  experience 
in  this  country,  that  when  circumstances  sufficiently 
urgent  or  encouraging  arose,  the  governments  of  other 
countries  would  be  prepared  to  carry  out  the  doctrines  of 
free-trade  in  all  their  integrity.  His  paper  had  elicited 
facts  and  arguments  in  the  course  of  the  discussion  which 
were  valuable  as  contributions  to  what,  he  hoped  he 
might,  without  presumption,  call  the  cause  of  humanity. 

The  Secretary  announced  that,  on  Wednesday 
evening  next,  the  27th  inst.,  a  paper  "  On  some 
Cumbinations  and  Phenomena  that  occnr  among 
the  Elements  engaged  in  the  Manufacture  of 
Iron,  and  in  Uie  Conversion  of  Iron  into  Steelp!^' 
by  Mr.  Christopher  Binha^  would  be  read* 
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FRANKFORT  PHILANTHROPIC  CONGRESS, 

1857. 

At  a  Conference  held  at  Paris  in  1855,  under  the 
auspices  of  the  Soci^te  d'Economie  Charitable,  it  was 
agreed  that  International  Cotigpreises  should  be  held,  if 
possible,  from  year  to  year,  in  the  chief  cities  of  Europe, 
for  the  discussion  of  subjects  having  a  practical  bearing 
on  the  welfare  of  the  industrious  classes. 

The  first  of  these  Congresses  was  held  very  success- 
fully at  Brussels,  in  the  autumn  of  last  year,  and  was 
attended  bv  several  members  of  the  Society  of  Arts,  in- 
truding a  deputation  from  the  Council,  who  fully  appre- 
ciated the  intimate  connexion  between  the  welfare  of 
the  working  population  and  the  prosperity  of  Arts, 
Manufactures,  and  Commerce.  It  will  be  seen  by  the 
subjoined  programme,  that  among  the  subjects  selected 
for  discussion  at  the  next  Congress  is  that  of  Indus- 
trial Instruction,  to  which  the  Council  of  tlie  Society 
of  Arts  has  given  such  important  furtherance  by  insti- 
tuting the  system  of  Examinations.  The  Congress 
will  also  take  into  consideration  the  system  of  pa- 
tronage,  or  protection  and  assistance  of  apprentices, 
for  which  much  has  been  done  in  some  parts  of  the 
continent,  and  of  which  the  value  will  be  appreciated 
by  all  those  who  are  acquainted  with  the  defects  of  the 
present  system  of  apprenticeship  in  England. 

The  following  document  has  been  issued  by  the 
Managing  Committee  at  Frankfort : — 

**  At  the  International  Philanthropic  Congress,  which 
met  at  Brussels,  in  September,  1856,  it  was  decided 
that  the  Congress  should  be  placed  upon  a  permanent 
basis,  and  instructions  were  given  to  the  Committee  of 
Management  to  take  the  necessary  steps  for  carrying  out 
this  resolution.  After  consultation  with  the  Vice-Pre- 
sidents and  Foreign  Delegates,  the  Committee  determined 
that  the  second  meeting  of  the  Congress  should  be  held 
in  1857,atFrankfort-on-the-Maine,  the  central  situation 
of  which  would  be  convenient  to  the  delegates  from  all 
parts  of  Europe. 

'<  The  town  of  Frankfort  has  responded  favourably  to 
this  proposal,  and  a  Committee  has  been  formed,  which, 
in  conjunction  with  that  at  Brussels,  has  drawn  up  the 
following  programme  of  questions  to  be  discussed  at  ti^e 
next  meeting. 

Sbotion  I.     (CHAIinT.) 

1.  The  object  snd  Itmiti  of  public  relief.  Shoold  this  be  oon- 
ftned  to  affordinif  botxd  snd  lodging  in  a  workhoose  to  thow 
lelicTcd  ? 

2.  The  position  of  domestic  servants;  means  oi  amelioniting 
the  condition  of  servants  of  both  sexes. 

3.  Co-opention  of  emplovers  of  labour  for  the  amelioration 
of  the  conditi(»n  of  the  employed.  The  oocstion  of  combining 
charitable  or  provident  inttitations  with  manufacturing  aLU 
agricultural  establithments. 

4.  The  means  of  remedjin?  the  abuse  of  strong  drinks,  and 
•topping  the  progress  of  intemperance. 

Section  II.    (Education.) 

1.  The  means  of  enconra|png,  improving,  and  extending 
popular  educatitm.  The  question  of  compulsory  attendance  at 
school.  The  combining  school  education  with  apprenticeship. 
Assistance  to  i^ptentiees  f patronage  dee  apprentte), 

2.  Kducation  of  infauts ;  public  nurseries ;  infunt  schools,  or 
Kinder.gllrten. 

3.  Organisation  of  eleoentaij  instruction  in  mannfaetures 
and  sgricnlture. 

SxoTiON  ni.    (PfiisoN  Rxpoax.) 

1.  Besolts,  both  physical  and  mtiral,  of  the  soiitaiy  system  in 
various  countries. 

2.  What  are  the  proper  Ihnits  withm  which  this  system 
should  be  eonfintd? 

3.  Should  the  ticket  of  leave  system  {Uheratione  provieoiree 
OM  eondiiionelUe)  be  admitted,  an  i  Kso.  under  what  conditions  ? 

4.  The  state,  progress,  snd  results  of  reformatory  institutions 
in  various  countries,  such  as  penitentiaries,  reformatory  schools, 
agricuhnral  reformatory  settlements,  &c.  Their  effrct  on  young 
delinquents,  beggars,  and  tnunpe,  vidous  children,  and  thoos 
that  have  been  utterly  neglected. 


' '  These  questions  have  been  chosen  from  amongst  those 
which  rightly  occupy  the  attention  of  legisUton,  and  of 
all  who  are  strongly  convinced  of  the  necessity  for  im- 
proving the  condition  of  the  working  and  indigent  cIssms. 
SeveFalof  them  had  already  been  recommended  for  dis- 
cussion at  the  Congress  at  Brussels. 

*'  The  division  of  the  Congrein  into  three  sections  vill 
be  sihiilar  to  that  at  Brussels,  and  the  anangnnenti 
adopted  there  will  be  followed,  with  the  exception  of 
any  modifications  which  may  be  found  desirable. 

"  A  detailed  plan  for  the  settlement  of  the  questions  pro- 
posed will  be  submitted  to  the  assembly  before  the  open* 
ing  of  the  regular  debates.  Any  members  who  may  bive 
proposals  or  communications  to  make,  are  requested  to 
communicate  with  the  Secretary  without  delay. 

"  It  is  also  desired  that,  in  the  same  manner  as  at 
Brussels,  foreign  delegates  should  agree  to  furnish  an  s^ 
count  of  the  condition  of  the  woncing  classes  in  their 
respective  countries,  mentioning  at  the  same  time  tbt 
most  recent  measures  that  have  been  taken  to  im- 
prove it. 

"  The  sittings  of  the  Congress  will  open  on  Hoodsv, 
the  14th  September,  1857,  at  11  a.m.,  in  the  place  men- 
tioned on  the  tickets  of  admission.  These  tickets  will 
be  delivered  on  and  after  the  10th  September,  from  10  to 
4  o'clock,  at  No.  6,  Hochstrasse,  Frankfort,  on  payment 
of  20  francs. 

•*  This  sum  is  intended  to  defray  the  expenses  of 
the  meeting,  and  of  printing  and  publishing  the  report  of 
the  debates,  of  which  a  copy  will  be  sent  to  every 
member. 

"  The  Congress  at  Brussels  has  shown  the  great  im- 
portance of  these  Philanthropic  Meetings,  where  men  of 
all  nations  come  to  exchange  their  ideas,  and  to  plaes 
their  experience  at  the  service  of  all.  Thus,  all  that 
has  been  already  done  becomes  known,  improved  means 
are  suggested,  and  the  members  mutually  enooorage 
each  oUier  to  proceed  with  their  charitable  mission.  Tho 
success  of  the  first  Congress  leads  to  the  hope  that  the 
ensuing  meeting  at  Frankfort  will  be  equally  numerom 
and  equally  useful. 

"  All  communications  relative  to  the  Intemational 
Philanthropic  Congress  at  Frankfort,  should  be  ad- 
dressed (paid)  to  the  Secretary  to  the  Committee  of 
Management.  M,  U  Doeteur  G.  Vabbbmtbapf,  Ecch' 
iirataef  No.  4,  d  Franefort-eur-le-MeiH" 

Members  of  the  Society  of  Arts  purposing  to  attend 
the  Congress  are  invited  to  make  their  intentions  knovn 
to  the  Secretary  of  the  Society  of  Arts,  or  to  Mr.  T. 
Twining,  jun.,*the  Society's  referee  for  Foreign  Corns- 
pondence,  who  will  report  them  to  the  Frankfort  Con- 
mittee,  and  transmit  any  documents  of  the  nature  epe^Sed 
in  the  programme. 


sss 


EXAMINATIONS. 

Sis, — ^I  see  that  you  have  published  in  the  Society*' 
Journal  my  letters  to  the  Master  of  Pembroke  CoU^. 
Oxford,  *  On  Middle  Class  Education,"  and  a  letter  fno 
Dr.  Booth  to  the  JDuUjf  Newt  commenting  on  my  pro- 
posal. ^      . 

I  am  anxious  to  correct  one  misapprehension  into 
which  Dr.  Booth  has  fallen,  and  into  which  he  may  pff- 
haps  lead  the  readers  of  the  Journal.  He  says,  **ii^ 
objected  to  the  Society  of  Arts'  scheme  that  a  consider- 
able latitude  of  choice  is  allowed,"  and  the  context  im- 
plies that  this  objection  is  made  by  me.  I  can  asRii« 
him  that  I  look  upon  this  feature  of  the  scheme  as  an 
excellence,  not  as  a  defect,  and  should  be  very  sorry  <o 
see  it  altered.  The  scheme  adopted  by  the  Society  «*> 
primarily  intended  for  members  of  Mechanics'  InstitiM 
that  is,  speaking  generally,  for  men  who,  being  engagn 
in  various  occupations  during  the  day,  devote  mi 
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eyeninga  or  spare  time  to  private  study  or  to  attendance 

at  an  evening  class.     It  is  hardly  possible  to  allow  sach 

men  too  much  latitude  of  choice  among  the  subjects  of 

study.  I  am,  Sec,, 

F.  TEMPLE. 
Canumm,  Mj^  18, 1S6Y. 


PARLIAMENTARY  REPORTS. 


SESSIONAL   PRINTED   PAPEBS. 

Yab.  Ifo. 

DelAwrfltf  Ml  Jfiiy  3, 4,  Mul  5. 
J4S.  Hong-Konf— Betani. 
154.  Dieuriei  for  ConvieU,  fte.— Itotunu. 
134.  Civil  AppolntiiMiitt  (Armj  uad  Nnvy)— Eetarat. 
149.  Malta-^Corretpoiidaiioe. 

Filioiit— 30th  E«port  of  the  Impecton  (Nortlitni  and  EMtan 

Dbtriet),  Part  i. 
Inbuid  Revenne— lit  Report  of  the  CommiMloBen. 
Cftpe  of  Good  Hope  (Kafllr  Tribes)— Further  Pftpen. 
Colonial  Poneasioiifl— Reporto. 

Delnered  en  9tk  and  I IM  Ma^. 
I.  BQlt— TimniporUtlon  end  Penal  Serrltode. 

3. ladiutrlal  Sohooli. 

Canton— Fnriher  Pftpen. 
Portendlo  aa<t  Albred»— Convention. 

Priione— 23nd  Report  of  the  Inepeotors  ( Sonthem  and  Weitem 
Diatriot),  Part  3. 

Delivered  OH  Ma^  12, 

5.  Harhoon,  te.  Blll»-Blrkenhead   Docks  Conetmetion;  Bir- 

kenhead Dookt  Manafement;  Liverpool  aod  Birkenhead 
Docks  (dates) ;  Liverpool  Dock  Committee  and  Birkenhead 
Docks ;  Menej  Conservaacj  a.>d  Dock ;  I ,  St.  Helen's  Canal 
and  RaUwa/ ;  6,  Cljde  NavifaUoo  ;  3,  Weaver  Navigation ; 
4,  Elie  Harbour;  6,  PrMcrbaryh  Harboor;  6.  Great  Tar- 
mauth  Britannia  Pier;  7,  Lowestoft  and  Bnrgh  St.  Peter 
Ferrj  and  Roads ;  8,  Swansea  Harbour  Tk>nst  and  Dock ;  9, 
Briton  Fenrj  Docks;  10,  Norfolk  Estuary;  ll.  Sunken 
Vessels  Beoovery  (limited) ;  I2«  Swansea  Docks ;  13,  Ne-e 
Yallej  Drainage  and  Navigation  Improvement ;  14,  North 
Level  Diainage ;  16,  Wearmonth  Bridge,  Ferries,  and  Ap- 
proaches ;  8,  Victoria  ( London)  Docks ;  I Y,  Watchet  Har- 
hour  Trust  and  Watchet  Harbour;  18,  Blj  Tidal  Harbour 
and  Railw^;  19,  Liverpool  Town  and  Dock  Dues  (St. 
Helen's  Canal  and  Rallwaj);  20,  Tjne  Improvement;  21, 
River  Slaney  Improvement— Board  of  Trade  Reports. 

a.  Bills— Registration  of  Long  Leases  (Scotland). 
■  Judgments  ExecuUon,  te. 

DeUvered  on  Mm  13. 

1.  Public  Income  and  Expenditure  (Balance  Sheet)— Aeeonnt. 

6.  Committee  of  Selection— 1st  Report. 
10.  Merchant  Seamen's  Fund — Account. 

12.  Increase  and  Diminution  (Public  OiBces)— Abstnet  of  Account. 

13.  Navy  Estimates. 

14.  Post^Oce  Department  (Packet  Service)— Estimate. 
S.  BiU— General  Board  of  Health. 

National  Vaodne  Board— Annual  Report. 
Sound  Dues— Report  of  Mr.  Buchanan. 

Treaty,  Protocol,  and  Conventioa. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Moir.    Geographical,  t.    Anuiversary. 

LlaitMan,  1.    Anniversary. 
Tvca:  Royal  Inst.,  3.    Dr.  J.  P.  Lacalta,  LL.D.,  **0n  Italian 
Literature— Tasso." 
Meteorological,  7.    Mr.  Campbell,  ••  On  a  new  ■elf-reds- 

tering  (tun  Dial.** 
Med.  and  Chlruiv.,  8|. 
Zoological,  9. 

Civil  Engliieers,  9.    President's  Annual  Convenadone. 
Wmo.   London  Inst.,  3.     Pror.  Robert  Bentley,  **  On  Systematic 
Botany,  wlth^especlal  reference  to  the  natural  systems  of 
amn|ement. 
Society  of  Arts,  8.     Mr.  Christopher  BInks,  "On  some 
Combinations  and  Phenomena  that  occur  among  the  ele. 
menu  engaged  In  the  nunufkMture  of  Iron,  and  in  the  con- 
Tcnion  of  Iron  Into  Steel." 
Archaeological  Association,  8|. 
TMuai.  Royal -Inst.,  s.    Prof.  J.  Tyndall,  ''On  Sound,  and  Msne 
asscdated  phenomena.** 
Royal  Society  Club,  6. 
Antiquaries,  8. 
Royal,  84. 
Fni.    Ethnological,  8.    Anniversaiy. 

Royal  Ust.,  8|.    Prof.  A.  J.  Scott,  ««P]uilei  and  Meta- 
pl»slcs.*' 
Sat,  Royal  Inst.,  3.    Prof.  E.  F^anUand,  «« On  the  Relation  of 
Chembtry  to  Graphic  and  Plastic  Art.** 
Royal  BeCaalo,  S|. 
1,8. 


PATENT  LAW  AMENDMENT  ACT. 

iPpuoATioa  ron  patsbts  ahd  raoTBCTioH  allowud. 
[From  OautU,  May  15.] 

Dmied  12M  February,  1867. 

412.  Thomas  Turner.  Grosvenor-street,  i  ommerdal-road  East,  and 
Henry  Boyens,  Gewge'Street,  Commercial  road  East— Im- 
provements In  apparatus  for  steering  ships  and  vessels,  and 
in  apparatus  for  communicating  or  signalling  between  the 
deck  and  engine>room  of  steam  vessels. 
Dated  lltk  Marchy  1887. 

744.  Charles  Askew,  27^,  Charles.street,  Hampeteed-road,  John 
Askew,  27,  Charles- street,  Hampstead*road,  and  Heuiy 
Myen,  60,  Upper  Charlotte-street — Improvements  in  hy» 
dnnllc  and  refrigerating  apparatus  for  the  purpose  of  raising 
sunken  vessels,  anchors,  and  all  other  submerged  bodies, 
with  light  and  other  certain  apparatus  used  for  the  same  pur- 


780. 


830. 


986. 


1062. 

1064. 

1066. 

1068. 
1070. 

1072. 
1074. 
1076. 

1080. 
1082. 
1084. 

1088. 

1090. 


1092. 
1094. 
1096. 

1100. 
1102. 

1106. 
lllCl. 
1112. 
1114. 

1116. 
1118. 

1120. 
1122. 


Doled  20M  Marekt  1857. 

Edward  Gripper,  Winchester  Wharf,  Baakslde,  Southwark— 
The  treatment  of  the  fruit  or  v.  getable  "algonbasy^and  la 
the  application  of  the  same  as  food  for  cattle. 
Dated  26tk  Morck,  1b67. 

Georce  Douglass  Early,  and  John  William  Edmonds,  Caml»er- 
well— A  method  of  produdng  glass  designs,  figures,  and  pat- 
terns. 

Dated  ttk  Afrit,  1857. 

Charles  Goodyear,  Leicester- square— Improvements  in  the 
manufacture  of  waterproof  boots  and  shoes,  applicable  also 
in  part  to  boots  and  shoes  of  other  kinds,  and  to  other  outer 
coverings  for  the  ft«t. 

Dated  Xhtk  Aprils  1857. 

Robert  Knowles,  Manchester— Certain  improvements  in  power 
looms  Ibr  weaving. 

Louis  Bamett,  5,  Mew-street,  BIshopsgato— Improvementi  la 
the  making  and  cutting  out  of  garments. 

Charles  Ooodyear,Junr.,  Leicester-square — An  improvedmanii- 
ikctnra  of  paper  kniUB. 

James  Pigrne,  Kirkcodbright^Improvcments  1^  sQrthes. 

Jacob  Saftmn,  Wellclose-square — Improvements  in  locking  or 
ftstening  combinations  of  drawers  in  chests,  tabLee,  nesis,  or 
othemriM. 

Dated  16lA  AmrU,  1857. 

John  Sudbuiy  and  Alfred  WiUlam  LinseU,  Halstead,  Essex— 
An  improved  gas-regulator. 

Thomas  and  Frederick  Sugden,  Oldham— ImproTenaenti  la 
sewing  machines. 

W  Uliun  Welld,  Manchester— Improved  arrangements  Ibr  print- 
ing, dydng,  colouring  or  staiLiog,  aod  otherwise  preparing 
yarnn  or  threads  for  various  manoCscturing  purposes. 

James  Warburton,  Addingham,  near  Otley,  Yorkshire — Im- 
provements in  praparing  and  combing  wool  and  other  fibres. 

James  Warburton,  Addingham— Improvements  in  carding  ma- 
cMnezy. 

James  Warburton,  Addingham— Improvements  in  preparing 
and  combing  wool  and  other  fibres. 

Dated  Vttk  April,  1857. 

Edward  Oldfield,  Adelphllron  Works,  Salford— Improvementi 
in  self-actinff  mules  for  spinning  and  doubling.  (Partly  a 
commnnlcatton.) 

Jean  Marie  Leuzudas  Caillaud«  Marshgate-lane,  Stratford, 
Essex  -  Improvements  in  removing  the  ftir  ftom  the  skins  of 
rabbits,  and  in  praparing  rabbit,  calf,  and  other  skins  Ibr 
tanning. 

Dated  ISIA  itortf,  1857. 

John  Smith,  Kidderminster- Improvements  in  the  mannfbctnre 
of  carpets. 

Thomas  Harris,  Shiflhall— Certain  improvements  in  the  mode 
of  eon*tructing  and  appl^g  horseshoes. 

David  Hunter  Brandon,  7,  Rue  des  Moulins,  Paris— Improve- 
ments in  lh>tenlngs  Ibr  shutters,  windows,  doors,  Ac.  (A 
conlmttnication. ) 

Gustav  Jahn,  43,  Bedlbrd-row— Improvements  in  ravolver  fire- 
arms. 

Charles  Richard  Barnes,  New  York— Improvemrnts  in  means 
fbr  hulling  and  cleaning  rice,  and  other  grains  having  a  huU 
or  husk. 

Dated  ^»tk  April,  \9M. 

Richard  Ford  Sturges,  Birmingham— A  new  or  improvied  maav- 
flkctura  of  metallic  pens. 

Robert  Tiodall,  Junr.,  F^aserbugh,  Aberdeen,  N.B.— Improve- 
ments in  harpoon  guns  and  ammunition. 

John  Uaderwood.  Gloucester-road- An  improved  method  of 
printing,  and  of  preparing  materials  employed  theraln. 

WIlllamEdward  Newton,  66,  Chaaoeiy-Une— Certain  Im- 
provemenu  in  meters  for  measuring  the  flow  cf  gas,  water, 
or  other  fluids.    (A  communication.) 
Doied  2\H  April,  1857. 

Henry  Wimball,  Aldermaston,  Berkshire— Improvements  in 
pug  mills. 

Wlllliim  Crighton,  Manchester,  and  Peter  Foxcroft,  Pendleton 
— Improvements  in  machinery  or  apparatus  for  praparing 
cotton,  wool,  or  other  fibrous  substances  to  be  spun. 

William  Gossege,  Wldne«,  Lancashire— Improvements  in  the 
manufoctura  of  certain  kind*  of  soap. 

Edwin  Marten,  PratU-row,  Phlpps-bridge,  Mltcham— Im- 
provemenU  In  apparatus  for  regulating  the  pressura  and 
supply  of  gas. 
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1124.  Heiv7  Smttt,  IT,  QneniVlAnmoe,  Bi^wat«r— Improrements 
inorgani. 

Dated  HTmd  April,  1867. 

1128.  ThomM  Bortoa,  PadJhan,  Lancaihire,  and  Bimeon  Lord, 
BarnleT — An  improred  iwlf  actine  steam  pipe  reg:iilstor» 
vbich  u  alM  appUeabte  todiTliigo/Iinden,  and  other  »lmUar 
pttrpotea. 

119*  JttBM  HigKia  and  John  Lightfoot,  Manctietter—Aii  improred 
oompoQiid  and  iroproTementc  in  the  method  of  applying  the 
lame  for  the  pnrpoee  of  ttUfeningflbroof  or  textile  materials, 
the  same  being  applicable  to  the  fixing  of  eolooxlng  matters 
or  pigments. 

UaOi.  Wpliam  Williams,  Liverpool — An  improTcd  propeller  ibr  pro- 
pelling ships,  boats,  and  other  Tessels. 

lias.  William  Kendall,  Blawith,  UWerstone,  Laneashire— ImproTe- 
ments  in  the  maniiikctare  of  boxes  and  similar  articles,  and 
in  the  machinerr  or  apparatus  to  be  employed  therein. 

1184b  Bobert  Taylor,  Richard  Worswick,  and  John  Lovatt,  Ipswich 
— Improvements  in  railway  chain,  and  in  the  mode  of  se- 
curing the  ends  of  ndls  tbmin. 

nSB.  Blchard  Boxall  Grantham,  T,  Great  Scotlaad.yard,  and  John 
Grantham  and  Henz/  Sharp,  Liverpool— Improvements  in 
graving  docks. 

1138.  Wuliam  Bobertson,  tfanehester—Certaln  improvements  in 
machines  for  preparing  to  be  spun  cotton  and  other  florous 
aateriali. 

Dated  29rd  April,  1 367. 

llfi.  James  Moriaon,  Paisley —Improvementt  in  portable  shower  and 
sponge  bathe. 

1148.  George  Soarr  and  James  Pollard,  Bnmley— Certain  improre- 
meots  in  power  looms  Ibr  weaving. 

1148.  John  Qamett,  81,  Wells  street,  Oxford-stz«et— Improvements 
in  the  construction  of  corsets. 

118<l.  Budolph  Bodmer,  2,  Thaviesinn,  Holbom— Improvements  In 
safbty  valves  for  steam  boilers.    (A  communication.) 

list.  Albert  Demerit  Bishop,  Woolwich— An  Improvement  in  the 
construction  of  vHndlasses. 

IIM.  Alexander  la  Paraz,  10,  Gloucester-plaee,  Fortman-square,  and 
Josephine  Mazel,  16,  King-street,  Pbrtm  «n-square— Im- 
provements in  preparing  pidats  and  vanishes.  ( A  eomnm- 
aication.) 

Dated  7iik  April,  186Y. 

1158.  Bobert  Fowler  Swift  and  Bichard  Swift,  7»  Wharf,  Wenlock- 
road,  Citv-road,  and  John  Cormes,  ^Omes-road,  Hackney- 
Improved '  machinefj  for  washing,  ^vringiag,  and  mangung 
clothes  or  fkbrios. 

llMt  WDUam  Clark,  53,  Cbancery-lane— Improvementsiu  nMehinei7 
or  apparatus  for  embroidering.    (A  communication.) 

1101.  ThomJis  Craddoek,  1ST,  Tachbroolc-street,  Flmlioo— Certain 
improvements  in  the  steam  engine  and  tba  steam  boiler. 
DatedTnth  Apra,  1857. 

USD.  Chailes  Cowper,  20,  Southampton-bnildingt,  Chaneety-lane— 
Improvements  in  eIectro*pIating  and  depositing  metals.  (A 
communication.) 

1182.  William  Thompson  and  Hamilton  Woods,  Spring  Gardens  En- 
gine Works,  xTewcastle-on-Tyne — Improvements  in  lowering 
weights  by  means  of  cranes,  winches,  or  similar  apparatus. 

1184.  Peter  Armand  In  Comta  de  Fonrainemoreau,  4,  South-street, 
Ttnsbury— Improvements  in  obtaining  motive  power.  (A 
conununication.) 

118V.  Alfred  Eddlngton,  Springfield,  Chelmslbrd— Improfvements  in 
machinery  tor  ploughing',  tilling,  and  draining  land. 

1^8ft.  WiUiamLeveslej.  SheAeld— ImprOTements  In  manuAicturiril; 
the  blanks  of  fbrks,  scissors,  cutlery,  chisels,  and  other  tools, 
which  improvements  are  applicable  to  the  mannfkcture  of 
■piings  for  pocket  knives,  and  other  like  articles,  now  pre 
pared  by*  the  forging  process. 
^^.^  Dated  2UikApriLlWl, 

1190.  Wnifaun  Armand  QUhee,  4,  South  street,  flnsbory— An  Im* 
proved  mode  of  reeling  and  reducing  top>sidIs.  (A  commu- 
nication.) 

1187.  Wright  Jones,  Pendleton,  and  Thomas  Edwards,  Eceles— An 

improved  lubricator. 

1188.  George  N4wton,  Upper  Thames-street    improvements  in  spy- 

ing and  other  presses. 

DaUd29ih  Aprils  1817. 
1903.  John  Aliken,  Essex-street,  Islington— An  Improvement  in  fur- 
naces ibr  melting  the  materials  of  glass,  iron,  and  other  me- 
tals, and  for  boiling  water  and  other  substaneei. 


1206.  WiUiam  Joeeph  Curtis,  Crown-coprt,  Old  fixoai-rttest-In. 

provem4nts  in  apparatus  to  fhcilttate  pafcseagers  asocadlBcto 
and  descending  from  tberoofl  of  omnibuses. 

1207.  Rrangois  Menusier,  38,  Baa  de  rEtahiqnier,  Psria— An  Imstenft 

bee-hive. 
1209.  Geocfe  Bartholomew,   Linlithgow,  N.B.— ImprovemcaU  b 

tanners'  and  curriers'  knives. 

Dated  SMA  April,  188V. 
1215.  Barnard  Barcroft,  RadclilTe-hiall,  near  Manchester— bnprovs- 

menis  in  d>  cing  and  printing. 
1217.  John  McDowall,  Walkinshaw  Foundry,  Johnstone.  Bcnfrew, 

N.B.o— Improvements  la  Ueam  hawmera. 
1219.  William  Edward  Newton,  66,  Chanoery-Iane— Improved  sit* 

chinexy  Ibr  mouldiaff  aad  presslof  Inicks.    (AconmnnlM- 

tion.) 
1221.  George  Powers,  Weilclosa-square— An  Improved  sentUs  Ir 

ships. 
1223.  Samuel  BoheftL«wiai  1I»  Cifhaiiaa  sUeet    Improvenentiii 

trowsers. 
1225.  John  Collins,  Birmiagbam-^ImpraasBMite  la  tanms  ill 

flues,  and  la  kilns  and  diying  chambers. 
Dated  1st  Mag,  1847. 
1237.  John  Avery,  32,  Essat^etreei,  Strand— ^Aalmjioved  wsililmor 

fUlIing  machine.    (A  communication.) 
1229.  Edward  Hawkes,  Birmlh^sham— Naw  or  impsomdnaailnciy 

for  the  maaateture  of  pipes  tat  snaking. 
1231.  John  Henry  Johnson,  47,  LlaoolnVlna 

inapparatuaftrpnveBtiaffoolUslvnsaaaaa.    (At 

tion) 
1233.  Bichard  Leake  and  Matthew  Sykea,  Bamsl^,  TarksUie-lB- 

provcments  in  oopsnming  smote  and  feaaratlng  beat  la  te- 

naoes  of  steam  en|^a  or  other  boilers,  also  heMiag  the  tad 

water  of  the  said  boUazs,  thetalDfa  ecoaomitiag  tel  to  i 

great  extent. 

Dated  2»d  Mapk  188T. 
laas.  Edward  Tooker,  OdflMt^Impsofiamaata  In  yss  muahtttmfi 

starch. 
1938.  Charles  Chatel,  48,  Essaa^street,  Sftraad—Impnvsmeoto  ia 

the  aaaauflMtnre  of  blinds,  snrsens,  roflaetara,  aad  other  sr- 

tiolas  of  a  similar  nature. 
1341.  Joseph  Davy  and  William  BmUley,  BradfiMd.  Toifcshta»-0» 

tain  improvements  in  looms  Ibr  weaving  fibrous  snlisu>  set. 
1243.  Adolpha  Lovls  Canville,  Hotel  des  Balas,  Passsgeda  Saimoa, 

Parls-^Improvensenta  Id  the  maaaAiOtaia  of  shoes  sad  boola 
I2tf .    John  Macland,  Lawrence.  MsssacbueBtti,  U.S.— ImprsivciMSli 

la  cop  tubes  used  in  spinning. 
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2784. 
2711. 
2730. 
3724. 
2736. 
2745. 

2795. 

2833. 

2b43 

2866. 

2867. 

2947. 
3041. 

167. 

233. 

539. 


lfcyl6M. 

Aadraw  nardsj. 

Christapber  Blaks. 

William  Hcaly. 

Samuel  Dyer. 

Thomas  Hindle. 

Peter  Armand  la  Comta  da 

Fontainemoreaa. 
John  Palmer. 
John  Georgo  Taylotv 
Francis  Peabody. 
John  Fowler,  jna. 
Bobert  Dxydenand  Btephaa 

Miles. 
Wm.  Colbome  Camhridga. 
Wm.  Edward  Mawtoa. 
Thomas  Johnson. 
John  Henry  Johasaa. 
Joseph  Betteley. 


849. 
T78. 

883. 

Slat. 

9788. 
2741. 
2787. 
2f8X 
2763. 
2786. 
^2788. 
2771. 
3774. 
2776. 
2776. 
97HT. 
2853. 


George  Bowea. 
William  Beld. 
AUkad  ViaoentNtvtm. 

MaalMk. 
Gaotva  Watsea  and  Cff- 

aalins  Sattarthwaite. 
BamoalFox. 
Illafinal  Fax. 
Joha  WUUam  GUsia. 
WlUkmtJaeobs. 
Joseph  Bavaaa. 
Bd.  Araiiibald  BsooBsa. 

Alsiianrtfir  Bobsrt  Tsny. 

Joseph  Whaelar 

Bd.  ▲nbibald  BfOoaMuu 

John  Sklrrow  Wright. 

Benry  Brickky. 

Bd.  Archibald  Broomw. 


PATsma  021  WBioB  THX  SuMt  Dnw  w  X50  MM  a»MM.Vm» 


MOMUtk, 

1058.  Christopher  Nag^NUon. 

Hay  Uth. 
1086.  Moses  Fode. 
1109.  James  Coley  March. 

Map  ISlJk. 
1196.  Haaiy  Doaltoa. 
1317.  James  Tinunias  Olmoo. 


MamlUk^ 

1089.  Chriatophar    Catlow  urt 

Thosaaa  CoHMttve. 
liOS.  Emila  Buboer. 
JUsy  1641. 
1111.  Jaha  ]laeteaa»  Jmnr.,  ssi 
Thomaa.  flalaysoa. 
il^LOia. 
iTIldt.  LoHlsBniUeDirfbar. 


:c 
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lld.ia  the 
Begliter 


3888 


8886 
3lB7 
3988 
3889 


Date  of 
Baglstratloa. 


May  14. 
»    14. 


i> 
i» 
»» 
»» 
» 


»♦ 
19. 
SOL 

»» 


ntia. 


A  Truss , 

Ihe  Cork  Compresser  and  Bottle 

Corker 

'alegraph  Inaalator 


i 


} 


A  deta  hed  BUiptio  Spring  for  Ca|Tiaffea.Henry  Black  and  Co 


Drawers  or  Pantaloons 
KigbtLaieh 


Proprietors*  Name. 


E^ter  Gadsby. 
Henry  Lavy.., 


Gaorga  Grainger ........... 


FhaaaMt^Lamh 
M.  John  Young , 


•....••.a. 


Addreap. 


Derby. 

HheflaM, 


Improved  Adjustable  Floogh jjohn  Webb  ^ , 

Tha  Oriental  Skirt  Collar j  Walch  and  Margetson.... .Cheapside. 


Woroestfy. 

Berners- street,  Oxftrd-fltoost. 

yotOi^Mm. 

WolveraaivpteB. 

Hawkedon,a««tfkw 
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FRIDAY,  MAY  29,  ia57. 


NOTICE  TO  MEMBERS  AND 
INSTITUTIONS. 

The  prizes  awarded  by  the  Society's  Ex- 
aminers to  the  successfnl  Candidates  at  the  June 
Examination  in  London  will  be  distributed  on 
the  morning  of  Tuesday,  the  23rd  of  June,  at 
the  Society's  House  in  the  Adelphi. 

The  Society's  Annual  Dinner  will  take  place 
at  the  Crystal  Palace  in  the  afternoon  of  the 
same  day.    Lord  Stanley,  M.P.,  will  preside. 

The  Sixth  Annual  Conference  of  the  Repre- 
sentatives  from  Institutions  in  Union  with  the 
Society,  is  appointed  to  be  held  at  the  Society's 
House  on  Wednesday  the  24:th  of  June. 

The  Annual  General  Meeting  for  receiving 
the  report  of  the  Council  and  the  Treasurer's 
statement  of  receipts,  payments,  and  expenditure 
during  the  past  year,  and  also  for  the  Election  of 
Officers,  will,  in  accordance  with  the  Bye- Laws, 
take  place  at  4  o'clock  on  the  same  day. 


ART-TREASURES  EXHIBITION. 

The  period  fixed  for  the  Society's  visit  to  the 
Manchester  Art-Treasures  Exhibition,  is  the 
week  commencing  the  30th  of  July. 

A  Local  Committee  has  been  formed  in  Man- 
•cSiester  to  make  arrangements  for  the  Society's 
reception  there. 

That  Committee  is  desirous  of  knowing,  as 
early  as  possible,  the  number  of  members  Ukely 
to  visit  Manchester,  in  order  that  information 
respecting  hotels  and  lodgings  may  be  ob- 
tained. 

The  Committee  are  making  application  to  the 
principal  Societies,  the  Exchange,  and  various 
large  manufacturers,  for  the  admission  of  mem- 
bers of  the  Society  of  Arts,  during  their  visit, 
on  showing  their  cards  of  membership. 


TWENTY-THIRD  ORDINARY 
MEETING. 

Wednesday,  May  27,  1867. 

The  Twenty-third  Ordinary  Meeting  of  the 
One  Hundred  and  Third  Session  was  held  on 
Wednesday,  the  27th  inst,  William  Fairbairn, 
Esq.,  F.R.S.,  in  the  chair. 

The  following  Candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 


Alger,  John  |  Shelley,      Charles      Percy 

Bird,  Henry  Harrington      j      Bysshe 
Botten,  Charles,  jun.  1  Smith,  J.  B.,  M.P. 

Clarke,  William  Spice,  R.  P. 

Wi 


Flelden,  Joshua 


Gamble,  George 
Ingham,  Robert,  M.P. 
MMterman,  C.  T. 


'^alls,  Andrew 


Watncy,  Daniel,  jun. 
Watts,  John,  Ph.  P. 
Winfield,  John  Fawkner 
Wood,  Thomas 

As   A   COBBESPONDING  MeXBEB. 

Bulst,  George,  LL.D.,  F.R.S. 


The  paper  read  was  : — 

ON  SOME  COMBINATIONS  AND  PHENOMENA 
THAT  OCCUR  AMONG  ..HE  ELEMENTS  EN- 
GAGED IN  THE  THE  MANUFACTURE  OF 
IRON,  AND  IN  THE  CONVERSION  OF  IRON 
INTO  STEEL. 

By  Chbistopher  Binks. 
1 . — Introductory. 

The  existing  and  generally  received  theory  of  the  for- 
mation, and  the  alleged  actual  composition  of  steel,  have 
ever  appeared  to  have  in  them  points  that  are  not  quite 
satisfactory.  But  it  is  probably  owing  to  the  fact  that 
chemistry,  throughout  its  whole  range,  is  so  replete  with 
instances  in  which  extraordinary  effects  or  phenomena 
follow  from  insignificant  causes,  or  from  causes  apparently 
inadequate  to  produce  them,  that  this  instance  of  the 
alleged  composition  of  steel  has  been  allowed  hitherto  to 
pass  unquestioned  generally. 

The  magical  effects  (as  seen  in  its  assumption  of  pro- 
perties so  singular  and  distinctive}  of  the  addition  to 
pure  iron  of  some  apparently  insignificant  proportion  of 
carbon,  is  a  conspicuous  instance  of  this  kind  of  chemical 
anomaly.  That  simple  combination  is,  and  has  ever 
been  alleged  to  be  the  sole  cause  of  the  conversion  of 
the  iron  into  steel.  Carbon  has  been  the  only  tangible 
or  apparent  element  brought  in  contact  with  the  iron  in 
the  act  of  its  conversion ;  and  after  analysis  of  steel  has 
detected  in  it,  or  assigned  to  it  as  essential,  the  exists 
ence  of  iron  and  carbon  only.  Tlierefore  has  this  ex- 
planation ever  been  generally  accepted  without  mis- 
givings; and,  solely  to  this  simple  combination,  has 
ever  been,  and  still  is,  attributed  the  conversion,  and 
consequent  assumption  by  the  iron,  when  it  becomes 
steel,  of  properties  so  distinctive  and  peculiar.  Still 
the  broad  distinctions  that  exi6t  in  their  mechanical  or 
physical  properties  between  steel  on  the  one  hand  and 
malleable  iron,  or  cast-iron,  on  the  other,  would  seem  to 
leave  room  for  great  doubt  that  the  cause  of  these  dis- 
tinctions is  due  solely  to  the  absence  in  the  one,  and  to  the 
presence  in  the  other,  of  the  element  carbon,  or  to  the 
merely  minute  difierences  in  the  relative  proportions  of 
that  element  that  are  found  in  steel  and  in  cast-iron  r 
Yet  everywhere  is  this  the  received  formula  of  the  com- 
position of  steel ;  namely,  that  it  consists  solely  of  about 
99  parts  of  pure  iron  combined  with  one  nart  of  carbon ; 
and  any  other  matters  that,  in  extremely  minute  pro- 
portions, analysis  may  have,  from  time  to  time,  or  oc- 
casionally, detected  in  it,  have  been  considered  as  foreign 
and  accidental  only, — and  as  being  in  no  way  essential 
to,  but  rather  as  interfering  with,  its  true  chemical  com- 
position and  character.  In  this  light,  for  example,  have 
been  looked  upon  the  minute  proportions  of  manganese 
found  in  some  descriptions  of  steel,  and  also  the  appearance 
of  nitrogen  developed  during  analytical  operations.  The 
former  (howsoever  its  presence  may  be  considered  to 
modify  some  mechanical  property  of  the  steely  has  never 
been  deemed  essential  to  its  chemical  composition  when 
the  steel  is  in  its  normal  or  pure  state  ;  whilst  the  latter 
has  ever  been  held  (when  recognised  or  detected  at  all) 
as  the  result  of  some  merely  mechanical  adherence  oif 
that  element  to  the  metal,  or  to  have  been  derived  from 
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th»  n-ag«Bts  piiswMit  on  anilysis.  The  same  reasoning 
ba«  been  appUad  to  oomo  other  (so-called)  foreign  or  acci- 
dentaUy  preeent  matteis ;  and  sleel  has,  consequently, 
^vex  nnea  ihe4octrinefl  of  modem  ehcmiBtry  began  to 
be.  applied  in  r^sonin^  upon  it,  been  looked  \i\Mm  as 
simply  a  compoufid  of  ifon  and  of  «arbon,  and  as  HMh, 
andsuoh  only,  it  would  appear  to  be  held^  be  even  tip 
to  thorpresenthoor. 

The  saaae  cbemioal  doctrine  of  composition  has  always 
influoncedi  and  atiU  continues  to  influenoe,  the  selection 
of  materifl^  to  be  used  aa  i>e«>a^nt6  in  the  formation  of 
steel,  or  for  ihecoaYei-sEon  of  iron  into  steel.  Hence, 
to  effect  tbift  conversion,  it  has  eyer  been  deemed  need- 
ful only  tQ  bring  heated  iron  in  contact  with  carbon, 
or  with  some  carbon  compound,  in  order  that  the  iron 
shall  take  up<Uie  one  per  cent,  or  thereabouts,  considered 
M  essential  to  steel ;  and  hence,  also,  the  selection  of 
oharooal  as  this're^ageni  principally ;  and  whenever  other 
re^agent^  may  have  been  taken  and  used  as  aids  or  sub- 
stitutes, leather  shavings,  for  ezara{Jle,  this  sslection 
also  has  always  been  made  on  the  same  general  principle 
Uiiat  it  was  the  carbon  alone  thai  was  to  be  absorbed  by 
the  metal.  It  will  be  seen,  however,  that  notwithstand- 
ing this  guidijQg  idea  of  the  steel-makers,  either  accident 
alone,  or  some  theory  of  the  quality  of  the  carbon  in 
these  apeciaUy  selected  materiaJs*  has  undesignedly  led 
to  the  emplpynMUJt  of  the  very  olemenfcs  along  with  the 
carbon  that  the  production  or  the  chemical  eompositiott 
of  steel  demands;  and  which  other  elements  existing 
theory  would  ^either  have  altogeUier  rqjeetod,  or  certainly 
never  have  e^cially  sought  for.  This  Is  another 
instance  in  which  inadvertent  experiment  alone  has  iiir- 
nished  the  solution  of  a  problem ;  and  in  which  the 
cl^ymiat.  orthetheoFiet,  learns  his  first  real  lesson  from 
the  artizan;  or  obtains  from  him  his  most  impoi* 
iant  data  upon  which  to  app\y  tho  higher  seasonings  of 
biiscienos. 

Bearing  in  mind  the  faroad  facts  as  seen  in  the  distinc- 
tive physical  properties  of  steel  sad  of  iron,  and  the 
unsatisfactory  ch^^noter  of  the  oarbon-per-oenti^  expla- 
nation of  these  remarkable  distinctions,  is  it  not  possible 
that  a  careful  examination  of  the  daily  operations  used  to 
produce  steel  may  exhibit  the  existence  of  some  other 
phenomena,  or  the  action  of  some  other  elements  playing 
as.  important  a  part,  either  in  the  operations  or  in  the 
ultimate  compoution  of  the  steel,  as  that  hitherto  sup- 
posed to  be  fulfilled  by  carbon  atone  ? 

He  who  would  enter  upon  the  experimental  solution 
of  a  queiition  of  this  kwd  must  rejoice  to  have  pnspaored 
to  his  band  so  active  and  so  magnifioentt  a  laboratoiy  as 
that  provided  by  the  iron  and  steel  manuAuctories  and 
the  workshops  of  this  country.  liOt  any  one,  with  or 
without  an  implicit  belief  in  the  stereotyped  and  re- 
stereot^ped  doctrines  of  the  encyelops»dias,  make  a  pil- 
grimage to  Sheffield,,aud  among  the  multifarious  opersr 
tions  of  the  convertii^  houses,  and  of  the  tool  makers,  he 
will  speedily  discover  enough  to  shake  his  faith  in  the 
old  doctrine,  and  facts  enough  upon  which  to  reason  in 
search  of  a  new  one. 

He  will  perceive,  for ;  one  instance,  that  the  old 
cementation  process,  the  avowed  object  of  which  is  to 
bring  into  and  keep  in  .contact  highly  heated  iron  and 
carbon,  in  order  ^mply  to  eflfect  a  combination  betweeoa 
tl^ese  twoj  is  by  no  means  of  the  unccanplicaied  charac- 
ter such  simple  conditions  would  imply.  He  will  find, 
too,  among  the  higher  and  thinking  classes  of  thait  busy 
world,  a  growing  conviction  of  the  insufiicieBcy  of  the 
old  theory^r-a  9Qnvict|on  such  as  that  which  reoBOtly  led 
Mr.  SaundersQn.((one  of  ihe  highest  and  most  experi- 
enced of  steelmakers)  to  state,  ui  efiect,  that  "  the  ab^ 
stractioa  from  cast  metal,  containing  five  per  cent,  of 
Gari)on,  of  four-fifths  of  that  quantity  does  not  neoes* 
sarily  result  in  the  conversion  of  that  iron  into  steel, 
and  that  the  abstraction,  from  pig  or  cast  iron  of  the 
entire  quantity  of  the  carbon  jproper  to  cast  metal,  does 
not  result  in  the  conversion  of  the  cast  into  malleable 


iron.*'  In  other  words,  in  this  statement  of  one  ever 
surrounded  with  practical  evidences,  and  habitoftted  to 
the  considerations  they  lead  to,  we  have  it  giv<:u,  a&the 
result  of  such  considerations,  that  the  notion  g^^nenlly 
entertained  is  an  erroneous  one — that  steel  U  merely  ini& 
combined  with  about  one  per  cent,  of  carbon,  ana  that 
malleable  iron  is  merely  iron  without  any  carbon  at  all, 
or  with  less  carbon  than  that  requisite  to  form  steel. 

It  would  appear  that  in  this  quarter  as  well  as  in 
others,  there  exists  a  clear  impression  that  the  relation 
between  the  proportions  of  iron  and  of  carbon  is  not  lbs 
only  thing  that  determines  the  character  of  the  metal; 
that  there  is  something  beyond  this  upon  which  the 
distinctive  properties  peculiar  to  cast  metal,  peculiar  to 
malleable  iron,  and  peculiar  to  steel,  respectively  de- 
pend— that,  super-imposed  upon  this  merely  chemical 
constitution,  this  adjustment  of  relative  proportions  of 
elemeirts,-^h6re  exists  a  something  to  which,  equally  with 
such  adjustment,  are  due  those  physical  properties  thai 
so  remarkably  distinguish  these  different  kinds  of  iron. 
What,  then,  is  this  something?    Is  it  some  peculiar 
molecular   arrangement   or   formation,    or   crystalline 
strhcture  of  the  iron — some  merely  molecular  arrange- 
ment of  particles  superinduced,  permitted,  or  interfered 
with  according  to  the  presence  or  absence  of  other  ele- 
ments— that  IS,  according  to  the  purity  or  impurity  of 
the  metal  ?    la  steel  pure  iron  with  just  as  much  carbon 
in  it  as  (conjoined  to  some  molecular  disposition  of  its 
particles)    preserves    it    fh>m   external   infiucnces  and 
change  ?  or  that  subserves  some  purpose  of  conservation  ? 
Or  is  it  the  fact  that  there  is  combined  ^ith  the  iron, 
when  it  assumes  the  properties  of  steel,  some  other  ele- 
ment besides  carbon  ? 

IL*-Fsrfetiies  qf  Steel  Proper,  ond  qf  Iron  Ceimpaunde  theA 
an  eome  preperiiee  reeemUe  Sisei,  and  hoea  best  to  dittiih 
guiehlhue. 

Before  proceeding  with  my  examination  of  already 
known  oircomstanees  under  which  iron  is  converted  into 
st6el,  or  steel  into  iron,  or  before  instituting  any  special 
line  of  reeearbh  for  developmg  new  f^cts  upon  which  to 
reason  as  to  the  actuid  conditions  and  results  mechanical 
or  chemical  of  conversion,  it  is  needftd  to  define  what 
steel  really  is  physically,  that  is,  what  distingnishing 
properties  it  possesses,  which  taken  independently  of  its 
chemical  composition  shall  constitute  an  easr  and  incon- 
trovertible test ;  or,  in'other  words,  shall  enable  us  clearly 
to  distinguish  steel  proper  fW>mfron  compounds,  or  alloys 
of  iron  with  other  metals,  or  mixtures  of  iron  with  non- 
metsUto  elements,  which  in  some  respects  resemble  bat 
are  not  real  steel. 

Steel  IS  contradistlogiiished  from  all  other  compounds 
by  its  capability  of  reedving  different  degrees  of  hardueas, 
and  a  degree  of  hardness  comparatively  superior  to  any 
other  metal;  by  its  elasticity  under  certain  kinds  of 
treatment,  its  capability  of  receiving  a  fine  and  a  peculiar 
polish,  by  its  development  of  certain  different  coloun 
under  different  dH^rses  of  heat,  and  by  the  permanenc}r  of 
the  acUoQ  upon  H  of  induced  magnetism.  It  is  disttn- 
firuashed  from  pare  iron  by  the  oomplete  absence  in  the 
latter  of  any  one,  or  degrees  of  any  bne,  of  the  fffO- 
perties  just  enumerMed.  But  there  are  compounds  of 
iron  that  exhibit  some,  but  not  the  whole  of  the  special 
properties  of  steel.  The  outer  coating  of  common  east- 
iron  when  *'  chilled."  or  when  the  casting  has  been  made 
in  sand,  is  often  as  hard  and  as  untouchable  by  the  file  as 
the  best  tempered  steel  itself.  There  exist  also  alloys  of 
iron,  (as  of  iron  with  saan^aoese  and  with  other  metals, 
Budi  as  those  that  were  anvastigsted  by  ^toddartand 
Faraday,)  that  in  the  property  of  faardneaa  alone  ars 
scarcely  inf^or  io  the  finest  steel.  But  in  «one  of  thsM 
speeial  compounds  are  there  assodatsd  the  whole  ef  the 
peouliar  physical  properties,  the  cdUccdon  or  seriss  of 
which  distinguish  steel  from  any  other  substance.  Ths 
peculiar  efiects  in  modifying  its  normal  properties  of  sn 
admixture  with  steel,  or, with  pure  iro^  of  fdioqlisnsr 
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Bolphur,  silicium,  &c.,  are  pretty  well  uodeniood,  but  it 
is  the  varieties  of  steel,  the  results  of  admixtures  with 
steel  proper  of  noa-converted  Iron,  in  variouspro^rtioDs, 
that  constitute  the  real  difficulties  of  discriaunatiouy  ajad 
for  these  there  exists  no  special  test. 

Place  in  the  hands  of  an  experienced  steel  worker  (a 
filemaker,  a  i-azor,  a  watch  spring,  a  needle,  or  a  surgical 
instrument  maker  for  example)  a  piece  of  rough,  black, 
and  unworked  steel,  part  of  a  bar  of  cast  steel  for 
Instance,  and  ask  him  what  metal  it  is.  Ha  will  not 
judge  of  it  by  its  specific  gravity,  nor  bpr  application  to  it 
of  nitric  acid,  or  of  any  other  chemical  test,  but  will 
proceed  most  piobably  as  fc^ows : — ^He  will  balance  it  on 
his  hand,  ana  tapping  it  with  a  hammer,  will  bring  out 
its  *'  ring"  as  he  calls  it,  the  peculiar  intonation  of  which 
in  steel,  as  compared  with  the  tone  of  iron,  is,  to  his 
practised  ear,  a  specific  and  infallible  test  of  kind,  and 
almost  exactlpr  ofquality.  He  wiU  next  make  it  red  hot 
and  try  how  it  *^  draws,"  that  is,  by  repeated  blows,  will 
elongate  the  bar,  watching  as  he  proceeds  the  texture  of 
the  metal,  its  adhesiveness,  its  flexibility,  its  indisposi- 
tion to  scale,  and  the  character  of  the  marks  inflioted 
upon  it  by  his  hammer.  When  it  is  sood  steel  upon  which 
he  is  working,  the  sharp-edged  well-defined  impressions 
of  his  hammer's  face  (so  finely  developed,  indeed  as  to  re- 
produce even  the  grindstone  lines  that  are  left  on  the 
face  of  a  recently  ground  hammer,)  but  when  it  is  with 
iron  or  bad  steel  that  he  his  working,  than  the  shapeless 
and  ill-defined  impressions  that  result,  give  to  his  practised 
eye  all  the  information  he  seeks  for  as  to  the  real  quality 
of  the  metal  he  is  handling.  Next  he  will  try  the  temper 
of  his  forged  specimen — heat  it  to  some  known  degree  and 
after  dipping  it  in  cold  water,  test  its  decree  of  hardness 
by  the  nle.  Still  further,  in  proof,  he  will  next  fracture 
the  lorged  and  tempered  specimen,  and  through  its  grain 
find  another  evidence  of  its  character.  If  the  fracture 
be  a  dean  one,  close-grained,  compact  and  silvery^-oit  is 
steel, — if  ragged,  fibrous,  and  leaden-hued,  it  is  iron,  or  it 
wiU  be  one  or  other  of  these,  with  such  intermediate 
gradations  as  correspond  to  all  the  differences  in  quality 
that  lie  between  these  two  extremes.  Next  he  will 
polish  its  surface  and  gradually  heating  the  speoimen,  he 
will,  as  the  temperature  rises,  watoh  that  peculiar  arrange- 
ment of  colours,  that  in  their  special  hrilliancy  are  pe- 
ciUiar  to  real  steel  alone,  theanumntion,  first,  of  various 
shades  of  yellow,  deepening  as  the  heat  increases  almost 
into  brown,  then  successively  into  greenish  blua,  with  pore 
blue'and  into  purple — upon  which,  there  foUows  another 
kind  of  change — a  disruption  of  the  constitution  of  the  me- 
tal to  which  is  due  that  play  of  colours  and  the  oxidation 
of  the  surface.  Finally,  As  the  m  plut  ultra  of  bis  test- 
ings, ho  wiU  proceed,  probably,  to  forge  out  of  his  speci- 
men a  turning  tool,  or  preferably  a  cold  chisel,  and  then 
with  the  latter,  cutting  for  awhile  at  a  pieee  of  oold  cast- 
iron,  will  at  once  pronounce  upon  the  kind  and  the  quality 
of  the  metal,  ana  the  exact  purposes  to  which  it  is  beM 
applicable.  Now,  from  the  nature  of  tha  clue,  the 
chemist  must  imitate  or  select  from  these  practices  of  the 
handicraftsojAn,  (for  there  exists  no  speeial  test),  and  tha 
file  test,  after  tempering,  together  with  the  ooloiir  test 
under  high  and  different  temperaturea,  affords  suffi- 
ciently aoeurate  tests  for  most  of  ii»  puiposos  of  the 
laboratory, 

III. — What  the  Sxamimtwni  of  tome  known  JProcesiet  of 
Oonveraion  would  <yi>pear  to  indicate. 

The  seareher  for  information  a«x>ng  the  steelmaker 
and  staelworkars  will  speedily  find  abundance  of  Instmo- 
tWe  and  suggestive  facts,  the  careful  study  of  any  one  of 
whieh  may  possibly  give  him  the  due  he  seeks  for.  '  Let 
him,  ibr  example,  in  tha  first  instacee'  cafeftilly  examine 
the  phenomena  invdved  In  tha  very  old  praetice  of 
using  terxooyanide  of  potassium  as  ^n  agent  at  conversion. 
It  is  well  known  that  the  application  of  M$  compound 
to  heated  iron  instantaneousfy  converii  ^faat  portion  of 
tha  metal  that  is  brought  in  actual  contact  with  it  into 


steel ;  and  that  under  a  oentiAued  oontaot  the  entire  mass, 
as  well  aa  mmly  the  snr&oe  of  onr  piece  of  iron,  equally 
undergoes  this  traasmntation.  Thus,  this  agent  is  used 
to  improva  tha  quality  of  iotf^rior  sted;  thai  is,  mora 
completdy  to  effect  the  convenion  of  iron  into  sted ;  it  is 
also  sometimes  lesortad  to  to  renew,  or  to  tutors,  the  steel 
quality  of  steel  tools — for  example,  of  chisels,  the  repeated 
heaiiugs  and  forgiogs  of  whiohhava  decomposed  the  steel 
externally^  or  to  a  greater  or  less  depth  reconverted  it 
into  common  icon.  It  is  used  more  espedaUy  to  case- 
hardm  iron,  that  is,  to  give  to  it  an  external  coating  of 
steel,  or  to  improve  soft  steal  by  its  more  eomplete  or  per- 
fect QOD version  snperfidally .  This  f errocvanide  of  potass- 
ium is  a  carbon  compouna,  containing,  in  its  anhydrous 
form,  no  oxygen ;  and,  doubtless,  it  would  be  on  some 
theory  of  its  carbon-giving  agency,  tiiat  its  application 
(could  wa  possibly  trace  the  origin  of  it)  to  iron  was  first 
made.  Bat  besides  carbon,  it  contains  also  inm,  nitrogen 
and  potassium.  Its  formula  is,  K,  Fe  Cy^  (or  3  NC,). 
Now,  the  specific  action  of  this  re-agent,  or  Uie  cause 
of  its  producing  this  singular  affect — ^the  Instantaneous 
conversion,  at  the  points  of  contact,  of  iron  into  steel-^ 
mittht  a  priori,  be  ndd  to  be  due  to  One  or  other  of  the 
following  kinds  of  reactions :«-» 

1.  To  the  reduction  of  some  portion  of  the  carbon  of 
the  re-agent,  and  its  being  taken  np  by  the  hot  metal 
with  the  usual  result  of  such  a  combination,  as  viewed  on 
the  old  theory  of  what  sted  is. 

2.  To  a  deposition  upon  the  sorfleiee  of  the  hot  metal 
of  a  thin  film  of  the  pure  iron,  combined  in  some  peculiar 
proportion  or  manner  with  tha  pure  carbon,  both  of 
which  exist  in  this  re-agent  itself. 

8.  To  some  peculiar  action  of  the  potasdum  present 
in  the  re-agent ;  or, 

4.  To  some  peouliar  action  ot  the  nitrogen  of  the  re« 
agent,  or  of  that  dement  and  its  associated  carbon  exist* 
ing  thare  in  the  form  of  c5'anogen. 

For  merely  prdiminary  trials  or  indications,  let 
there  be  seleeted  eome  ready  method  of  determining 
which  of  these  elements  or  eombihation  of  fhem 
plays  this  part  of  conversion;  and  for  thid  puipone, 
let  there  be  taken  as  the  test,  the  formation  or  the 
nonformation  upon  the  surface  of  soft  iron  of  a 
case-hardened  surfiice,  or  of  a  superficial  coating  of  sfe^l 
as  the  result  of  an  application  to  the  iron  of  one  or  other 
of  the  following  reagents-^ha  relative  hardness  of  the 
surfiue  bdng  detennined  by  the  file  test,  and  after 
tampering  by  dipping  the  hot  metal  in  water  in  the 
usual  manner,  and  this,  together  with  the  colour  test,  that 
is«  the  development  of  the  series  Of  eolouts  under  different 
degrees  of  heat  peculiar  to  steel,  being  taken  as  the  teiftt  of 
its  formation. 

Let  the  kind  of  iron  that  is  sdected  be  the  best  and 
commercially  the  purest  malleable  iron,  such  as  would 
be  chosen  fbr  conversion  into  the  Best  steel. 

The  manner  in  which  the  writer  T|roceeded  In  these 
trials  was  as  fdlows :— Little  bars  of  this  iron  were  made 
red  hot  in  a  porcelain  tube,  and  then  the  re-agent 
was  washed  over  or  sprinkled  Upon  its  dean  surface, 
or  the  gaseous  or  volatile  matter  (when  such 
was  used)  was  passed  through  the  tube  holding  the 
red  hot  bars.'  When  the  charcoal  experiment  was 
made,  freshly  made  and  pulverised  boxwood  charcoal 
was  selected;  this  made  red  hot  to  expel  dl  adhering 
azotlaed  or  other  gaseous  matter ;  then  ouiddy  trans- 
ferred to  the  tube,  the  rod  of  iron  imbedded  in  it, 
and  the  two  ends  of  the  tube  closed.  When  to  this 
last  amngenient  atmospheric  air  was  added,  the  ends  of 
the' tube,  placed  horizontally,  were  left  open,  and  the  air, 
by  diffusion,  or  by  a  quiet  interfusion,  found  its  way 
into  and  within  the  body  of  the  charcoal,  arid,  of*  course, 
into  contact  with  the  heated  iron'.  '       ' 

It  is  needless  to  point  oht  that  tifals  Une  Of  experiihent- 
ing  is  calculated  to  obtain,  and  aims  at  obtaining,  only 
veryhroad  indications  of  re-actions  and  effects,  for  tha 
iron  used  is  only  approximatdy  tod  mi  absolutely  pore. 
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But  the  indicationii  of  the  special  action  of  each  re-a^ent 
on  its  application  to  the  iron  are  so  marked  and  distinc- 
tive, and  develope  themselves  so  broadly  wider  the  above 
system  of  testing,  that  this  method  of  detecting  the  re- 
actions, though  not  absolutely  unqualified  in  its  accuracy, 
is  sufficiently  tangible  for  it^  intended  purpose,  and  lies 
within  the  reach  of  evcrj'  one.  It  will  be  seen  how  in 
foUowing  up  this  investigation,  for  those  comparatively 
rude  methods  there  are  substituted  others  aiming  at 
greater  precision,  which  will  appear  in  a  subsequent 
cliapter.  The  temperature  under  which  the  following 
several  re-agents  were  applied  to  the  iron  was  that  of  a 
full  red  heat,  or  that  usually  employed  in  case-harden- 
ing, or  in  the  cementation  process  of  conversion.  Letany 
experimentalist  proceed  in  this  manner  to  apply  to  heated 
iron  the  following  special  re-agents  and  he  will  find : — 

1.  Tliatheated  iron  exposed  totheaction  of  pure  carbon 
and  kept  out  of  reach  of  contact  with  any  other  element, 
is  not  converted  into  steel.  A  small  rod  of  the  mallea- 
ble  iron  packed  in  boxwood  charcoal  in  the  closed  porce- 
lain tube,  and  kept  at  a  full  red  heat  for  12  hours,  did 
not,  after  being  tempered,  show  a  hard  steel  surface,  nor 
did  it  exhibit,  under  high  and  different  degrees  of  heat, 
the  play  of  coloiu^  peculiar  to  real  steel.  It  still  re- 
mained malleable  iron. 

2.  But  that  when  atmospheric  air  is  admitted  to  such 
an  arrangement  in  such  quantity  only  as  still  to  keep  the 
carbon  in  excess,  then,  in  the  first  instance,  the  surface 
of  the  iron,  and,  finally,  (if  the  time  of  contact  be  long 
enough),  the  whole  of  the  iron  is  converted  into  steel. 

3.  That  the  application  to  the  iron  of  gaseous  nitrogen 
does  not  produce  steel. 

4.  That  neither  does  the  application  of  carbonic  oxide 
give  steel. 

5.  That  the  application  to  the  iron  of  a  hydro-carbon, 
(as  when  olefiant  gas  is  passed  through  the  tube,  or  when 
the  red-hot  rod  is  dipped  into  oil  containing  no  nitrogen) 
does  not  produce  steel. 

6.  But  that  the  application  of  olefiant  gas  mixed  with 
ammonia,  or  the  application  of  gaseous  qyanogen,  pro- 
duces steel,  as  does  also  the  dipping  of  the  hot  metal  into 
a  nitrogenised  oil  or  fat. 

7.  That  the  application  of  ferrocyanide  of  potassium 
(as  has  been  so  long  known)  gives  steel. 

8.  That,  equally  with  the  ferrocyanide,  does  tho  ap- 
plication of  the  simple  cyanide  of  potassium  result  in 
the  production  of  steel ;  therefore,  it  is  not  to  tiio  iron 
contained  in  the  fen*ocyanide  that  the  steel-making 
property  of  the  latter  salt  is  due. 

9.  That  potash  api^lied  to  the  hot  iroui  or  keeping  the 
hot  iron  in  contact  with  the  vapour  of  potaasiimi  does  not 
yield  steel. 

10.  That  with  iron  of  the  kind  that  has  so  far  been 
referred  to  and  used,  {i.e.,  commercially  pure  wrought 
iron,  containing  no  material  proportion  of  carbon),  the 
application  to  it  of  ammonia,  or  of  nitrate  of  ammonia, 
fails  to  produce  steel. 

11.  But  that  the  application  of  ammonia,  or  its  muriate, 
to  iron  containing  a  considerable  proportion  of  carbon, 
results  in  its  conversion  into  steel. 

These  results  tabulated,  and  the  composition  of  the 
re-agents  expressed  in  fonnulae,  wiU  better  exhibit  the 
inevitable  deductions  to  which  they  lead, 

(1).  Fe  +  C  (in  excess),  every  other),  . 

element  excluded  |  Leaves  iron. 

(2).  F6   +   C   (in  excess)   +  (aUno- 1  g:.,^- .t^^i 
spheric  air) |  lines  steel. 

(8).  Fe  +  N  (gaseous  nitrogen) Leaves  iron. 

(6).  Fe  +  H4  C4  ((defiantgas) Lesresiron. 

(6).  Fe  +  H^C4  (in  excess)  +  NHa^.  , 

(ammonia) |  wives  steei. 


(7).  Fe  +  N  C,  (cyanogen)  Gives  stael. 

(8).  Fe+K^,FeCy.  (ferrocyanide  of  I  (j.^.^^^j 
potajNUum) j 

(9).  Fe  -»-  K,  Cy  (cyanide  of  potassium)  Gives  steel. 

(10).  Fe  +  KG  (potash) Leaves  iron. 

(11).  Fe  -I-  K  (potassiam) Leaves  Iron. 

(12).  Fe  +  NH3  (ammonia) ,.,  Leaves  iroD. 

(13).  Fe  +  NH»  Gl  (sal  ammoniao) ,.,.  Leaves  iron. 

(14).  ^^  •*"  ^  +  NH,  (ammonia) Gives  ateel 

(X5).  —  - 1~  +  NHg  (sal  ammoniao}..    Gives  steel. 

Now,  out  of  a  consideration  of  these  preliminary  and 
merely  guiding  trials,  besides  the  other  deductions  they 
lead  to,  as  those  have  been  already  stated,  there  is  made 
apparent  one  significant  fact,  namely,  the  invariable  co> 
operation,  so  far  as  these  trials  extend,  of  both  nitrogen 
and  carhoa  in  the  production  of  steel:  but  these  co- 
0{)erating  in  some  manner  yet  to  be  defined  and  ascer- 
tained. It  still  remains  to  be  determined  if  this  co-ope- 
ration of  nitrogen  be  a  tieceuiiy  in  steel  making;  or  if 
the  apparent  iuvariablencss  of  its  presence  and  co-open- 
tion  will,  on  a  more  extended  examination,  be  borne  out 
by  the  evidence  of  every  other  process ;  and  if  so,  is  it 
that  the  nitrogen  conjointly  with  the  carbon,  forms  bonie 
combination  with  the  iron  and  remains  there ;  or,  that 
the  nitrogen  acts  merelv  as  an  intermediate  a^nt,  and 
that  it  still  remains  a  onemical  fact  that  steel  is  merelr 
iron  combined  with  carbon  only,  though,  nitrogen  pliVB 
an  essential  part  in  effecting  that  combination  ? 

IV. — Cth$r  Evid^necMof  Prtiumfiive  OhopertUion. 

But  whatsoever  may  be  the  functions  in  steehnaldng. 

that  are  exercised  by  nitrogen — if  its  office  be  functional 

I  at  all,  and  its  presence  be  not  a  mere  coinddence  in 

I  every  case— the  fact  of  its  invariable  co-e^dstenoe  with 

carbon,  whenever  steel  is  produced,  is  incontrovertible. 

We  have  it  in  the  old  ordinary  cementation-boxes, 
which,  filled  with  charcoal  and  the  imbedded  iron,  are 
closed,  but  not  hermetically  sealed,  and  atiU  sufficiently 
open  to  the  inevitable  permeation,  through  the  excess  of 
carbon,   of  atmosphenc  air,   yielding,  by  its  oxygen, 
carbonic  oxide,  and  to  the  steel,  nitrogen*    We  have  it 
stni  more  especially  and  obviously  when,  in  thii  cemen- 
tation process,  there  is  superadded  to  tho  charcoal  some 
horn,  or  leather  shavings,  or  animal  chajt^oal,  alon;:. 
sometimes,  with  an  alkali — a  very  old  but  not  a  generally 
used  modification.  We  have  it  when  the  iron  for  conver- 
sion is  exposed  in  close  vessels  to  theaclion  of  coal-gas,  but 
in  which  coal  gas,  to  a  greater  or  less  extent,  there  is 
always  present  either  cyanogen  or  ammonia,  or  both.  Wi* 
have  it  also  in  all  the  multifarious  expedients  of  the 
fiteelworkers  and  steel  toolmakeis.  resorted  to  to  give  in- 
creased liardness  to  the  metal — that  is,  to  efiect  its  more 
complete  conversion  into  steel ;  as,  when  the  fileoiaker 
coats  his  file,  before  temperii^  it  with  a  compositioo  of 
cow-dung  or  with  pig-flour — ^two  favourite  specifics,  and 
both  highly  azotised  substances,  which  ,he  thinks  useful 
merely  for  protecting  the  sharp  angles  of  his  cuttings 
from  the  action  of  the  fire,  but  which  also  act,  in  reality, 
in  more  completely  steelifying  his  finished  work.   We 
have  it  in  the  use.  in  so  many  castas,   of  Lorn  «bav- 
in^,  of  horn  dust,  of  leather  shavingH,  and  of  other 
aniinal,  and  consequently,  azotised  matters  of  varioos 
kinds ;  in  the  use  of  other  vegetable  sabstaoces  (besides 
that  just  mentioned)  containing  large  proportions  of 
gluten,  and  consequently  of  nitrogen.;  in  the  use  of  the 
ammoniacal  salts,  to  say  nothhig  of  the.  prussiates,  the 
recognition  of  the  i)otency,  and  of  the  great  value  of 
which  for  steel  making  in  bulk«  as  well  as  for  merely 
hardening  it  superficia&y,  as  heretofore^  is  now  becoming 
geneial. 
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We  have  a  conipicuoTiB  instance  of  the  effect  of  the 
presence  of  this  element  in  a  well-known  fact,  that 
whilst  the  dipping  of  the  hot  metal  into  (dive  oil  fails, 
the  use  of  beef  suet  (an  azotiand  fat),  succeeds  in  giving 
to  the  iron  a  coating  of  steel. 

It  was  the  presence  (but,  to  him,  the  unconscious  owe) 
of  this  same  element  that  gave  to  the  celehi-aUd  expe- 
dient of  Mr.  Heath  its  chief  potency,  in  improving  the 
quality  of  inferior  steel,  andliot  solely  to  any  purifying 
or  alloying  action  (if  any)  of  his  man^^nese  j  for  latterlv 
Mr.  Heath  used  coal-tar ^  placed  in  contact  with  the  steel, 
to  reduce  his  manganese  oxide;  and  this  coal-tar  is  a 
highly  nitrogenised  as  well  as  a  carbonised  compound. 
In  short,  in  wiiatever  piactice  the  various  and  continual 
trials  of  the  steel  artizan  may  result,  in  his  searohings 
after  the  best  hardening  agents,  (and  he  resorts  to  the 
inostextraordinary  things),  that  practice  will  be  found 
invariably,  when  successful,  to  involve  the  employment 
of  some  material  in  which  nitrogen  is  an  essential  ele- 
ment. 

V.^Sams  JBvidenat  of  Anoint  fu  to  the  Real  Compod- 

Hon  of  Steel, 

A  review  of  the  above  facts  and  phenomena  is  pro- 
vokiogly  suggestive  that  the  existing  theory  of  the  com- 
position of  steel  is  a  wrong  one.  And  the  fii-st  suspicion  is 
that  this  nitrogen  element  does  actually  enter  into  and 
exist  in  that  compound,  and  tliat  not  to  errors  in 
analysis,  but  to  misconceptions  when  nitrogen  was  found 
in  steel,  or  to  the  influence  of  pre-conceived  notions,  is  to 
be  attributed  the  fact  of  this  element  exercising  any 
kind  of  agency  in  steel-making  having  hiUierto  been  over- 
looked ;  Of  that  its  presence,  when  found,  has  either  been 
disputed  or  attempted  to  be  accomited  for  on  other 
grounds  than  that  of  chemical  conibinatioB. 

The  attention  of  the  chemical  world  was  first  promi- 
nently called  to  the  fact  of  the  existence  of  nitrogen  in 
iron  and  steel  by  Professor  ,Schafh&utl,  a  translation  of 
whose  raper  appears  in  the  JPhUotopkical  Magazine  for 
1840.  Now,  about  this  period  there  had  arisen  some  of 
those  new  methods  in  analysis  for  finding  and  determining 
the  q|uantity  of  nitrogen  that,  added  to  subsequent  dis- 
coveries in  the  same  direction,  have  given  so  happy  an 
Impulse  to  analytical  chemistry.  The  method  of  Dumas 
—of  SchafhJutl  himself— of  AVill  and  AVarrentrap  and 
of  Lassigne,  were  about  this  time  brought  into  notice, 
and  Schafhltutl,  without  appearing  to  have  in  his  mind 
any  theory  as  to  the  part  played  by  nitrogen  in  the 
composition  of  steel  as  distinguished  from  iron,  but 
knowing  that  nitrogen  was  ever  present  in  the  manufac- 
ture of  iron,  would  appear  to  have  tried  his  hand  at  its 
analytical' detection.  His  resultsare  given  with  a  broadness 
and  an  absence  of  specific  details  that  suggested  a  repeti- 
tion o£  them  by  the  next  investigator.  Professor  B. 
Marehand,  whose  essay  will  be  found  in  the  Chemieal 
Gazette  for  1850,  the  latter  chemist  applying,  with  con- 
siderable higenuity,  the  resources  of  a  still  more  advanced 
chemistry  in  refhtation  of  some  of  the  results  of  the  foi-mer. 
To  givea  still  greater  zest  to  suchinvestigationst  it  had  just 
then  been  discovered  by  W5hler  that  those  beautiftil 
copper-coloured  cubic  crystals,  found  in  the  slags  of  the 
blast  furnaces,  which  we  had  been  accustomed  to  call 
titanium,  were  none  otlier  than  a  mixture  of  a  cyanide 
and  of  a  nitruet  of  that  metal — a  fact  8uc;ge8tive  enough 
tliat  in  iron  too  there  ini^ht,  not  improbably,  be  discovered 
some  analogous  combinations  with  nitrogen.  Schaf- 
h&utl  gives  as  his  results  that  malleable  cast-iron  con- 
ta{us<>582  of  nitrogen .  dose  grai ned cast-i ron 0*d27 ,  coarse 
grained  cast-iron  0'740,  white  pig  iron  1*200,  and  that  in 
Befnhauer's  razors  there  is  0*532  of  nitrogen.  ^larchand 
asserts  that  these  proportions  are  too  high,  but  admits 
the  invariable  presence  of  nitrogen  in  cast-iron,  and  its 
equally  invariaole  absence  in  malleable  iron.  Speaking 
of  that  method  under  which  the  existence  of  the  nitrogen 
is  proved  by  the  formation  of  Prussian  blue,  he  says  that 
'*  with  steel  powder  (as  compared  with  cast-iron)  it  was 


still  more  striking,  and  with  soft-iron  it  was  never  appa- 
rent." But  it  is  to  be  observed  that  it  was  with  cast-iron 
chiefly,  and  not  with  steel,  that  Marchand  operated  ; 
still  he  detects  in  this  cast-iron  the  invariable  presence  of 
nitrogen,  and  in  pure  iron  its  invariable  absence.  Neither 
of  these  chemists  B[K?eulated  as  to  the  meaning  or  the  cftect 
of  the  presence  of  the  nitrogen  in  steel ;  wherever  in  the 
exetxibc  of  their  manipulatory  skill  it  is  found,  the  fact 
is  left  without  comment  or  consideration.  Uad  the 
comparisons  been  made  with  pure  steel,  as  compared 
with  pure  iron,  there  can  be  no  doubt  that  Marchand 
would  have  recognised  those  marked  distinctions  which 
it  is  the  object  of  the  writer  to  point  out. 

NsiW,  suspecting  less  from  such  cvidcncos  or  sii^igcs- 
tions  as  these  than  from  the  facts  to  be  observed  on  con- 
version, (such  as  that  of  the  singular  influence  of  cyanogen 
conii)Ounds,)  the  substantial  and  invariable  existence  of 
nitrogen  in  steel,  the  writer  proceeded  to  arrive  at  that 
point  as  follows :  The  best  malleable  iron  on  the  one 
hand,  and  by  way  of  comparison  with  this,  the  same 
kind  of  iron  fully  converted  by  the  usual  process,  were 
taken  on  trial ;  the  steel  was  dissolved  in  very  dilute 
and  pure  hydrochloric  acid,  and  after  many  trials  it  was 
fotmd  best  to  place  the  bar  of  steel  or  iron  in  single 
voltaic  arrangement  with  platinum,  and  to  ctTect  the 
solution  in  the  cold  with  the  usual  precaution  of  ex- 
pelling air  from  the  water  employed.  In  this  way, 
slowly,  the  steel  was  dissolved,  and  the  carbonaceous 
flocculent  matter  that  was  left  collected,  carefully  dried, 
and  analysed.  The  iron  was  treated  in  the  same  manner, 
and  the  comparatively  very  small  proportion  of  carbona- 
ceous residue  given  by  it  also  examined.  And  these 
wore  compared  with  the  residue  obtained'  also  frum 
cast-iron.  If  the  acid  be  strong,  and  heat  be  used,  and 
the  voltaic  arrangement  be  not  used,  the  results  arc  very 
dift'erent.  Gaseous  nitrogen,  in  very  ininuto  quantity, 
is  given  off  along  with  the  hydrogen,  some  muriate  of 
ammonia  is  formed  in  the  solution,  and  but  little  nitro- 
gen left  in  the  residue. 

Efiecting  the  combustion  of  each  of  these  residues  by 
aid  of  the  soda-lime  process,  in  the  usual  manner,  the 
following  results  were  obtained: — 1.  The  residue  from 
the  malleable  iron  contained  no  nitrogen  whatever.  2. 
That  from  the  cast-iron  always  showed  the  presence  of 
nitrogen,  but  in  very  minute  and  in  variable  quantities; 
an  average  of  results  would  seem  to  confirm  the  analysis 
of  Marchand.  3.  In  the  steel  residue  there  was  inva- 
riably detected  a  considerable  quantity  of  nitrogen. 

The  analysis  of  this  carbonaceous  residue  gave — 
0=1 0-68,  N  =  0*24;  impurities,  0-13  =  100.  The 
dii-ect  analysis  of  this  sample  of  steel,  using  the  soda- 
lime  process,  gave  in  100  parts  of  steel  C  :=  0*68,  N  := 
0*19 ;  that  is,  every  100  parts  of  steel  contained 
about  ^th  per  cent,  of  nitrogen  associated  with  about  three 
times  its  weight  of  carbon .  The  proportion  of  nitrogen  i  n 
the  residue  was  greater  than  in  the  htecl  itself, — a  result 
proved  afterwards  to  be  due  to  the  absorption  of  nitrogen  or 
the  fbrmation  of  ammonia  in  the  act  of  drying  the  residue. 
The  direct  analysis  of  the  malleable  iron  gave  no  nitro- 
gen whatever — that  of  the  cast-iron  only  a  trace.  This 
steel  contains  therefore  about  Jthper  cent,  of  nitrogen, 
and  by  other  trials  good  steel  always  gives  about  this 
quantity,  but  inferior  steel  much  less.  It  is  obviousthat 
the  residue  is  au  azotised  carbon,  out  of  which  fact  arise 
eoine -important  considerations.  But  confining  these,  for 
the  present,'  to  the  cases  of  the  malleable  iron  and  the 
steel,  it  would  appear  that  the  diflerence  in  chemical 
composition  between  these  two  is  not  less  remarkable  than 
the  difference  between  their  respective  physical  proi)er- 
ties ;  but  in  what  precise  manner  these  two  elements, 
carbon  and  nitrogen,  produce  these  differences,  or  the 
form  in  whieh  they  exist  together  in  the  steel,  we  can 
oidy  as  yet  conjecture  theoretically. 

YL.^Some  Synthetical  Svidenees, 
When  malleable  iron  is  placed  in  a  crucible  along 
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irith  some  of  ihu  asgotised  carbon,  the  fntraetalnlity  as 
to  fosion  of  iht  metal  is  floon  overcome,  and  it  melts  at 
a  white  heat,  and  east-steel  is  the  protfnet. 

When  there  is  prepared  a  mixed  precipitate  of  oxide 
of  iron,  and  of  oxide  of  manganese,  and  this  is  reduced 
to  the  metallic  state  by  passing  over  it,  at  a  high  tem- 
perature, hydrt^gen  gas — ^that  is,  in  the  usual  manner, 
made  into  spongy  iron,  plus  manganese ;  this,  placed  in 
a  covered  exncmle,  reamly  melts  and  gives  an  exceed- 
ingly hard  alloy,  but  one  that  does  not  possess  all  the 
properties  of  real  steel. 

But  when  with  spongy  iron  itself  there  is  mixed  some 
ferrocyanide  of  manganese,  and  then  it  is  exposed  to  a  full 
heat  in  a  covered  crucible,  the  button  that  is  prodiused 
has  an  tlie  properties  of  steel. 

The  same  follows  on  substituting  ferrocyanide  of  iron, 
or  any  of  the  anhydrous  alkaline  ferrocyanides. 

The  addition  in  the  hot  and  dosed  erueiHe  of 
bitartrate  of  potash  to  the  pure  iron  does  not  give 
steel,  but  the  addition  of  the  double  salt  of  tartrate 
of  potash  and  ammonia  (which  is  a  kind  of  improvised 
mode  of  making  cyanogen)  gives  a  buttx)n  of  steel. 

Another  series  of  instructive  facts.  In  proof  and  in 
illustration  of  these  reactions,  is  obtained  by  the 
use  of  the  voltaic  battery  to  heat  the  iron  whilst  it  is 
exposed  to  the  action  of  an  atmosphere  of  certain  gaseous 
or  volatile  matten : — 

Let  the  malleable  iron,  upon  which  to  operate  for  con- 
version, or 'proof  of  non-oonveiwon,  be  drawn  into  rods 
of  about  }th  of  an  inch  in  diameter,  (at  eadh  end),  Imt 
drawn  out  between  these — that  is,  in  the  middle,  into  a 
thin  wire,  tapering^gradually  towards  the  thin  ends.  Fix 
such  ai  rod  in  the  centre  of  a  glass  tube  or  globe,  so 
sliaped  and  contrived  that  gaseous  matters  can  -  be 
passed  into  and  through  it ;  connect  the  obtruding  thick 
ends  of  the  rod  with  the  opposite  poles  of  a  voltaic  bat- 
tery— ^pot^-erfuJ  enough  in  its  action  to  raise  the  thinner 
portion  of  the  rod  to  a  red  or  wh!te  heat  ad  libitum, 
whilsc  tlic  thicker  ends  never  beeome  so  hot  as  \o  inter- 
fere with  the  means  used  to  keep  them  in  their  position. 
Kill  the  tube  successively  with  the  following  gases  and 
watch  the  results : — 

Gaseous  cj-anogen,  after  a  few  hours,  gives  rise  to  the 
formation  of  steel  in  tliobc  portions  of  tlw  roil  tiiat  have 
been  fully  heated,  and  this  is  accompanied  by  a  deposi- 
tion of  carbon  trpon  the  face  of  the  metal. 

Gaseous  ammonia  per  ae  does  not  give  steel,  but  pro^ 
duces  a  curious  dfsimegration  of  the  face  of  the  liottest 
j>oHion  of  the  rod. 

defiant  gas  per  ae  docs  not  give  steel,  but  gives  a 
deposition  of  carbon  on  the  hotter  portiofm  of  the  wire. 
Olefiant  ga»  mixed  with  ammonia  or  with  nitrogen  does 
give  steel,  and  so  on. 

But  without  fltrthet  multiplying  examples,  /and  this 
mode  of  experimenting  admits  of  a  gi-eat  variety),  and 
witliout  attempting  at  this  time  to  inquire  into  some'  of 
the  complicated  plienomena  they  present,  one  fadt  is 
ever  apparent,  nnmely,  the  inrarfabl^  co-operation  of 
l>otli  nitroj^n  and  carbon  wherever  the  result  is  the  pro- 
duction of  steel. 

Ylli — JkdMiivt  It^fcienctt  and  Thaoriea, 

Tn  thus  tt-fefl y.  because  of  the  ncces^ry  limitation  of 
time,  ghthcrin^  tngetlier  these  faet«  and*  evidences,  and 
in  rtil>mittiH)[^  tlieih  \o  th(i  coiwi'defatioii  of  this  aialleiiee, 
I  am  perfectly  iiwart?,  on  the  one  hand,  of  the  many  liu-' 
jKTfections  of  my  own  work,  and,  oil  the  other,  of  the 
;;reat  skill  as  aiuilyiH<s   ^i^cperiqiuuters,  and   theoretical 

*  reasoners,  of  very  many  now  ]>reseiit,  and  of  manv  other* 

•  undei-  who^  s^tfny  thfe  jViper  will  afti^hvards  fail*  '  Bat 
tny  oliject  is  to  sid^mit.  not  to  decider  and  whilst  giving 
niy'  own  ViewM  and  d<r*dtt^tionB,  to  lm]uir(«  of  tlK«?o 
hotter  judges  what  would  l>e  their  interpretation.  Should 
Kuch  interpretation  be  altogether  different  from  the 
writer's,  'he  wiUI  rejcfico  to  dismiss  his  own,  provided  only 
that  this  other  be  tlie  true  oim.    But  as  to  this  simjde 


question  -of  tlie  nitrogen  element,  how  much  yet  lemiDs 
to  be  done  I  Out  of  the  multipiicity  of  resdloiM,  and  tlie 
line  of  experimenting  here  iodicaied,  how  wide  a  fteUii 
there  yei  to  be  travened  by  the  experimeDtalist;  ind 
how  much  is  it  to  be  regretted  that  ihots  magnates,  the 
iron  and  steel  masters  of  this  countiy,  do  not  retolTe 
themselves  into  a  species  of  scientific  congress,  and  cautiog 
aside  for  a  while  meir  trade  Jealousies,  orgamie  some 
mode  of  settling  aU  the8<f  vexed  but  bmisI  impoitut 
questions. 

The  oonolasioiis  that  to  the  writer  appear  to  be  bs 
warranted  by  the  previous  evidsDees  are  >— 

That  the  substanaes  whoes  appUcatioii  io  purs  im 
convert  H  into  steel,  all  contain  nitrogen  and  carbon,  or 
nitrogen  has  access  to  the  iron  during  %e  c^ienition. 

That  carbon  alone  added  er  applied  to  pure  iioa  does 
not  convert  it  into  sted. 

That  nitrogen  alone  so  added  or  applied  does  not  pth 
duee  steel ;  bat  that 

It  is  essential  that  both  nitrogen  and  carbon  shoold  lie 
present,  and  that  no  case  can  be  adduced  of  conversioi 
in  which  both  these  dements  are  net  present  and  in  co&- 
taet  with  the  iron. 

That  nitrogen  as  well  as  carbon  exista  sabstantialljiB 
steel  after  its  conversion ;  and  sudi  presence  is  the  ml 
cause  of  the  distinctive  physical  properties  of  steel  asd 
of  iron,  in  which  latter  these  elenients  do  not  exisl. 

That  presumptively,  but  not  demonstntively,  the 
form  of  combination  is  not  that  of  cyanogen  (tbesgii 
that  compound  plays  so  important  a  pari  in  cenvenioot, 
but  is  that  of  a  triple  alloy  of  iron,  cartMm,  and  ottroges. 

That  experimental  research  is  yet  reqoired  to  de- 
termine the  relative  proportions  of  the  elements  when 
their  uniod  gives*  vnne  steel. 

Wliat  in  the  diemical  history  of  nitrogen  is  then 
that  is  incompatible  with  its  substantial  existence 
in  steel-^n  some  form  analogous  to  other  oombiiia- 
tions  we  know  it  to  assume  under  similar  ooDditioni 
with  other  metals?  It  is  under  a  temperaturs  a» 
high  as  that  needed  to  melt  steel  that  it  combines  vitk 
carbon  to  form  cyanogen,  and  then  with  potasiam  to 
form  c3ramdo  of  potassium,  and  under  this  eombi- 
nation  it  ie  permanent,  so  long  as  it  is  kepA  ont  of  ees- 
tact  with  d^mposing  ageirts,  as  oxygen  and  the  ele- 
ments ot  water,  &c. 

In  the  presence  of  our  atmosphere,  withr  its  afiiu- 
eiiee  in  nitrogen,  why  shcwld  we-  ever  ascribe  to 
that  element  some  merely  nmitive  attributes,  or 
properties  serving  only  to  control  or  modify  the  more 
vivid  action  of  some  other  element  t  Why  dweb 
only  on  its  axotic  aotion,  or  on  its  assiuned  mere 
modifying  action  among  the  phenomena  of  animal  ff 
of  Vegetable  Itfet^  An  element  existing  e^serywfaere, 
touching  everything,  peoetiuiting^  permeating,  and  by  dif- 
fusion intermingling  itsdf  with  eveiy  gaseous  body  it 
oomes  in  contact  with,  mightbe  supposed  ^priori  to  esier- 
else  o%her  fbncti one  (and  many)  besides  the  merely  negi- 
ti ve  ones  usually  asngned  to  it.  And  among  other  spaon- 
lations  that  naturally  arise  out  of  these  qnestSoos,  is  U 
quite  impossible  that  the  ^y  of  colours  peculiar  to  heited 
steel,  tlio  assumption  for  example  of  the -pure  blue,  and 
the  TNirple,  may  not  in  reality  be  due  to  some  phsM  of 
development  of  some  of  the  fonns  of'  femooyanide  of 
iron  V* 

AVe  possess  other  evideukx  of  tlio  nse  el'  nitiegei 
from  another  and  unexpected  quarter;  it  is  en  reosrd  ass 
practice  of  the  Indian  '*  Woota*'  sieelrasiher  that,  along 
wiHh  his  inrn  or  iniMrieet  steel  in  his  msltiiig  ctoctUo 
lie  places  as  his  ca8t)on<>giving  materhi  the  wmid  of  the 
Oattia  aurieulata,  and  covers  the  whole  with'tht  Isiviv 
of  the  Ointolwuluatam^Ua,  both  vegetable  prodscUow 
rioli  in  azoUsed  mattees.  Tliese  placed  in  his  dlo«<l 
crucible  will  give  an  aaotised  carhen  in  coataol  with 
the  metal.  And  what  may  have  been  the  ^gin  ^^ 
this  fkr  beek  praotioe  of  the  Bfest^^hiB,  to  m,  app«- 
rmtly  empmcal  handiemft  of  some  Indian  artiikier? 
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UbmU  originaUy  Iwen  ttie  retalt  of  wmfi  mere  aoeicknt 
or  of  socket  induotion  or  deduc(ioD«-K>r  is*  it  a  'nlio  of 
Bome  utotoof  civilicatioQ  and  of  mnenoe  mpsrior  to  t^ose 
of  the  Weiii?  The  Sheffield  ariizan  aeeka,  even  up  to 
the  DrsMDt  day,  that  which  the  Indian  artificer  had 
foimd  oat  ages  ago. 

VIII, — Manufacturing  Appliances  in<?  Progress, 

Bui  howBoever  aU  this  may  be,  whether  the  nitrogen 
exist  as  an  essential  constitaent  in  steel,  or  its  office  be 
ooe  Of  agency  only,^«*the  pnctioal  appUeations  for 
mannfactming  pmrpoew  thai  flow  oat  of  the  above  col- 
lection of  faotsi^  are  in  no  way  affected  by  ihe  tonability 
or  the  eontiary  of  any  theory  of  combination.  The  fact 
of  the  important  part  in  the  oonirernon  of  iron  into  steeJl 
ih«4  is  played  b^f  nitrogen  and  carbon  eoiyoined,  and  par- 
ticolarly  when  in  the  form  of  cyanogen  compooods,  is 
inooniestible^  howsoever  ma^  be  exfdauied  their  mode  of 
action.  A  movemen<r  in  this  direction)  for  manafactar- 
inf  steel,  has  recently  sprung  apin  several  quairters,  bot 
pnnot^ally  unong  Centiaental  and  American  invcBfttons 
who,  m  various  ways,  apply  ferro^ranideof  potassium, 
and  mixtures  of  that  with  other  matters,  for  nuiDufa^ 
taring  stoel;  showim  that  thes/eoto  and  the  value  of 
these  reacUoos  are  beginning  to  be  recognised,  though 
their  precise  mode  of  action  is,  in  every  instance,  ffiven 
differently  from  that  here  advanoed.  It  is  still  the 
oaairan  aokv  of  theee  compounds  that  they  seek  for,  and 
thnmgfa  dbose  combination  alone  they  «xpcQt  the  con- 
venion  ta  be  efifected.  The>  application  for  fonmng 
steel  eoperfidaU^,  of  prussiate  of  potash  is>  of  counw, 
very  old ;  aod  it  was  in  1845  that  the  writer  first  ap- 
plied gaseous  cyanogen  and  volatile  compounds  of  oyan-* 
ogen,  or  matter  containing  their  elements,  in  order  to 
convert  iron  into  steel,  a  method  which  in.  the  year  1846 
appeared  publicly. 

it  is  the  experience  of  the  writer,  in  his  examinatious 
of  inm  that  is  defioient  in  malleability,  that  this  deficiency 
is  due  as  well,  and  even  more  frequently,  to  the  presence 
in  such  iron  of  iunimlueed  oxide  disseminated  throughout 
the  mass,  as  to  the  presence  and  action  of  sulphur,  phos- 
phoms,  and  otiier- matters  to  which  this  deficiency, is 
most  geaemlly  attributed^  This  fact  seems  also  to  have 
attraoted  the  attention  of  Mr.  Bessemer,  who  alludes  to 
it  in  one  of  his  recent  specifications.  Now,  the  carbonnre* 
ducing  power  in  nwtalluiigic  operations  of  alkaline  cyano- 
gen eompounds  is  well  known,  and  hence  is  suggested  the 
possibility  of  enmloytBg  them  aa  well  to  remove  fVom  im* 
purs  iron  the  »tt^h«r,  phesphoms,  and  siltciam»  so  as  to 
effect  the  edm^etersdttction  to  the  metsUic  state  of  any 
oxide  «f  icon  dissomAnated  through  the  oresw  Bat  these 
alkaline  cyanogen  compounds,  femN^anide  ef  potaasuun 
for  exsmfde,  mun  added  to  molten  impure  iron^  whilst 
exeieising  exAnonlinary  purifying  efiects,r  leave  the 
metal  finally  in  the  ccnditioo  of  steeL  •  Uete,  then,  is 
another  profa^em>  hew  to  take  advantage  of  these  peouliar 
reafltions,  in  order  to  iiroduoo)  <ai  Ubiium,  either  steel  or 
malleaUe  iton****in 'Omer  words,  hew  beM»,. after  steel  is 
prodooed,  to  eflfoet.its  reconversion  into  iron. 

it  is  iflnfiesBible,  within  the  limits  of  this^paper,  fully 
ito  diseUSs  these  3»aatiOBB,or<eNren  such,  tor  exatnple,  as 
those*  between*  that  admirable  convertii^  agent,  the 
fanwoyanide  -of  unaganese' (and  iron,  or  those  with 
iron  coDtaining  a  large  quantity  of  carbon  when  such 
iron  is  converted  into  steel,  4ia  theappUeatioii  to /it  of 
niufiate  of  ammoniak' 

It  will  -be  distinetly  undenrtood  >  that  the  faota  and  re- 
actions givisn  by  the  writer  have  not  yet  been  eoctebded 
ita  msinniactttriitg  operations,  but  ^tkey  are  more  ^hali 
'  merely' extaimidntal. 

'  '  ■ThO'-vi^Qe  of  combinations  of  earbon  and  nitrogen  in 
sleel-raaking  bein^  aoknolrledged,  tlien,  of- all  suchoom- 
binalions'  or  of  elements  containing^  thescf  it  is  on- 
doubtodly  to  the: use  of  the  cysjiogen  compounds  that 
we  ehould  resort forall  manufacturing  purpose ;  and  the 
time  seems  not  very  far  distant  when  these  eompoimds 


will  become  some  of  the.  most  madUy  obtained  end 
cheapest  of  chemically-mannfactured  products.  It  is 
some  years  ago  now  that  Hr.  Lawia  Xlfompson  pointed . 
out  how  these  could  be  had  through  the  nitrogen  of  i|ie 
atmosphere,  and  titus  gave  the  germ  .of  a  oranch  of 
manufaoture  that  will  grow  into  vast  importance;  and 
for  the  promulgation  of  which  the  world  is  indebted. to 
this  SoQiety.* 

The  operations  of  the  blast  foxnace  .suggest  methods 
for  the  production  of  those  compounds  that  are  of  the 
highest  practical  value.  There  are  at  play  here  all  the 
elements  for  the  production  of  cyanogen,  of  certain  cyan- 
ides, and  tidenoeof  other,  compounos,  and  the  requisite 
conditions  lean  be  superadded  Sqt  securix^  these  ifor 
commercial  purposes.  That  cyanogen  was  formed  in 
certain  aones  of  the  furnace  ^raa  proved  by  Bunsen  apd 
Playfair.  Dr.  Clark,  of  Aberdeen,  many  years  ago^  ibx- 
amineda  saline  product  that  was  found  tooo9»out,of 
the  tuyere  holes  of  a  blast  fumace  in  Scotland,  .apddlsr 
coirered  it  to  be  cyanide  of  potassium^,  In  seivecal  places 
on  the  Continent,  as  at  MarisaoU,  inSt^ria,  for  examplet 
we  are  told  by.  Gmelin,  that  this  product  is  so  abundaQt 
as  to  be  sold  commercially  for  galvanic  gilding  purposes. 
It  is,  of  coarse,  the  product  of  cyanQg«n»  when  combined 
with  the  accumulated  proportion  of.  potash  contained  in 
the  fluxing  limestone.  But  why  not  specially,  add  the  al- 
kaline element,  and  combine  in  the  furnace  si^ultaueously 
the  peculiar  reduoix^.  and  converting  actions  of.  ihefae 
compounds  with  their  q)ecial  manuiaoture  for  piber 
and  equally  valuable  industrial  ap[)U<^tiona  of  them 
that  are  springing  up?  And  thia  Is  undoubtedly  one  of 
the  most  importaat  c^  the  directions  that  the  iron  manu* 
facture  of  this  country  will  in  future  he  found  to  take* 

The  writer  has  not  tlie  honour  of.  a  personal  acquaint- 
ance with  Mr.  Bessemer,  but  he  csnnot  dose  this  paper 
withoutf  on  his  own  account,  expressing  his  sense  of  the 
deep  obligations  he.  considers  the  iron  world  owe  to  that 
gentleman,  if  ere  it  merely  for  the  praetical  development 
of  tibtat  beautiful  fact,  the  vivid  reaction  between  atmcts- 
pheric  air  and  molten  iron  of  which  so  much  use  cai^ 
and  should  be  made.  This  obligation  is  a  g^t.ooe„ 
to  say  nothing  of  tliat  singular  impulse,  iq  alldi^ciiQns, 
in  this  manufacture,  that  his  discovery  has  given  rise,  to. 
With  that  species  of  l^ypercri^icism  i^hich  WQujd  seek  to 
underrate  this  discovery,  because,  a  stream  ot.air  im- 
pinging upon  :strongl^'»heated  iron,  hao  always  been 
knotwn  to  give  a  vivid  combustion  of  the  m^U^  the 
wri^r<  has  no  symp«.thy..  ,^uch  after-thinkers  wifii  be 
invariably  found  never  to  have  done  anything  themsdvee 
' — never  to  have  .given  tOtthe  world  one  single  new.  (act, 
or  to  have  thrown  a  spark  of -light  on  the  meaning  of  any 
collection  of  facte;  otherwise,  they  would  have, some 
sympathy  for  the  pains-taking  and  the  ill«>requited 
labour  that,  too  frequenttyrMo  the  .only  ccmcpinitan^  of 
such  achievements. 

For  all  and  eveiy  one  of  the  busy  workers  now,  in  the 
many  directions,  devoting  thej^r  efforts  |or.. the. improve- 
ment of  steel  and  iron  manufactures,  ihi^re  is  ample  room 
and  OQQupation.-  The  work. is  indeed  j^ui  scarce  begun ; 
its  progress  slow,  but  the  beneficial  issues  inevitable. 
England  above  all  has  a  mighty  stake  in  these  develops 
ments,  and  in  their  co-opemtlon  we  can  well  afford  to 
welcome  the  arrival  of  other  labourers  in  the  ceimvon 
field,  whether  they  come  .frcpi  Fnmeer  fi^ta  Belgium, 
from  I  Prussia,  or  from  Austria«,or  th^y  may  be  some  of 
our  ambitious  and  stalwart  rivals  from  across  the  Atlantic 


itfc  ■*»■ 


BfSdUBSIOir. 

Mr.  Daviu  MvsHizr  called  attention  to  some  .qpeci- 
mens  of  iron  and  steel,  particularly  to  a  short  bar, 
which  exhibited  fibrous  stmotnre  at  one  end,  whilst  it 
was  ^  cold  short^*  at  the  other. 

II.         Ill  nil  III     II    ■.*!.,        I >ii.i^  I  I  illl       I         |lll  I      |H|  1)11     ■■ 
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*  ]fnnioaipsoB*s  paper  sppssn  ia  Hif  **SisBiastioM  ef  the 
Sooiety  ot  Arts"  for  tbi  year  1897. 
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Mr.  F.  A.  Awl  {of  Woolwich  Araenal)  believed  he 
should  be  representing  the  opinions  of  the  chemists  who 
had  with  him  listened  to  the  paper  of  Mr.  Btnks,  in  ex- 
pressing his  admiration  of  the  ingenuity  displayed  in  the 
author's  train  of  reasoning  and  of  experiment,  and  in 
stating  that  great  thanks  were  due  to  Mr.  Binky  for 
having  opened  up  so  important  a  question  as  the  influence 
excited  by  other  elements  than  carbon  upon  the  constitu- 
tion of  steel.  Mr.  Binks  had  alluded  to  the  experiments 
made  some  years  ago  by  SchafhSutl  and  by  Marchand, 
by  which  the  existence  of  nitrogen  in  specimens  of  cast- 
iron  and  steel  had  been  pointed  out ;  but  to  iiim  the 
oredit  was  due  of  Urst  entering  upon  a  consideration  of 
the  fiuctioiM  which  that  element  might  exercise  in  cast- 
iron  uid  steel.    The  arguments  aid  facts  upon  which 
Mr.  Binks  based  the  assumption  tliat  nitrogen  was  an 
essential  element  in  steel,  and  that,  indeed,  steel  could 
only  be  produced  by  the  union  of  iron  with  nitrogen  in 
addition  to  carbon,  were  entitled  to  the  most  deliberate 
oomideiBtion  and  to  the  closest  investigation ;  it  would  be 
prenunptuous,  without  such  investigation,  to  enter  upon 
their  discussion,  or  to  challenge  the  construction  placed 
by  Mr.  Bioks  upon  various  circumstances  alluded  to  by 
him,  80,  for  example,  the  influence  exerted  by  the  small 
quantity  of  atmospheric  air  which  finds  its  way  into  the 
xsamentation  chest,  upon  the  production  of  steel  by  the 
agency  of  chansoal  in  the  ordinary  manner.    Assuming, 
however,  -that  steel  cannot  be  obtained  without  the  en- 
trance of  a  certain  quantity  of  nitrogen  into  the  constitu- 
tion of  th^  metal,  he  (Mr.  Abel)  was  curious  to  learn  in  what 
manner  Mr.  Binks  aooonnted  for  the  production  of  steel 
-by   the   de-carbonisation    of    finely   divided   cast,    or 
partiaUy   refined   iron    in    closed    crucibles,  by  such 
means  as  those  proposed  by  Captain  Uchatius,  or  by 
fuMng   together,    in    a    closed   crucible,    the    proper 
proportions    of    east   and    wrought   iron,  the  former 
containing   only  a   trace    of   nitrogen,  and  the   lat- 
ter none  of  that  element.    Assuming,  for  an  instant,  the 
possibility  of  an  assimilation  of  nitrogen  fVom  the  air  by 
fused  oast  iron,  it  would  even  then  be  difficult  to  conceive 
that  ttie  requisiteamount  of  that  element  was  accidentally 
supplied  to  the  contents  of  the  crucible.    With  reference 
to  the  proportion  of  nitrogen  which  Mr.  Binks  had  found 
by  analysis  to  exist  in  steel,  Mr.  Abel  would  venture  to 
observe  that  it  appeared  to  exceed  considerably  the  quan- 
tity which  a  perusal  of  M.  Maryland's  puWication  •*  On 
the  Determination  of  Nitrogen  in  Iron"  would  lead  the 
reader  to  eupnose  as  actually  existing  in  cast-iron  and 
steel.  It  would  be  seen  from  that  paper  that  many  of  the 
results  obtained  were  principally  dne  to  the  influence  ex- 
erted by  the  agents  necessarily  employed  upon  the  nitrogen 
of  the  atmotphere,  and  it  was  well  known  to  all  whohadde- 
wted  any  attention  to  the  determination  of  small  quanti- 
ties of  nitrogen,  how-veiy  difficult  it  was  so  to  perfect  the 
analytical  arrangements  and  details  as  to  ensure  the  exclu- 
sion of  errors,  resulting  fVom  the  tendency  of  the  atmosphere 
to  insinuate  itself,  errors  ftital  to  the  accuracy  of  the  process. 
It  would  have  been  desirable  that  some  description  of  the 
precautionB  adopted  by  Mr.  Binks  to  exclude  such  errors 
had  been  entered  into  in  a  paper  of  such  interest  and 
importance,  in  order  to  ensure  for  the  results  given  by 
him  the  conftdenoe  to  which,  doubtless,  they  were  en- 
titled.   Up  to  the  present  time,  the  somewhat  fabulous 
ramlts  of  M.  Sohafhtotl,  and  the  subsequentexperiments 
of  ACr.  Marchand  had  led  chemists  to  the  conclusion  that 
tiie'existenoe  of  appreciable  quantities  of  nitrogen  in 
different  varieties  of  iron  was  still  somewhat  uncertain  ; 
it  was  much  to  be  wished  that  the  very  interesting  views 
whi<ih  had    been  advanced  that  evening  would   lead 
aathoritaes  eminent  in  analysis  to  control  the  results 
arrived  at  by  Mr.  Binks  and  former  experimenters.    Mr. 
Binks  had  pointed  out,  in  a  most  forcible  manner,  the 
fact  that  from  the  method  of  mairafacture  of  the  Indian 
**  Woota"  to  the  most  recently  patented  processes  for 
the  production  of  steel,  nitrogen  was  invariably  involved, 
and  apparently  as  an  important  element;  he  had  also 


shown  that  in  very  many  cases  this  nitrogen  eiti«r 

E re-existed  as    cyanogen,  or  entered  into  such  eon- 
ination    with    carbon     before    being    placed  in  i 
position  'to  exert  its  influence  upon  iron.    The  eftat 
of  ferrocyanide  of  potassium  in  case-hardening  iron  had 
been  specially  examined  into ;  and,  as  far  as  the  expeii- 
ments  of  Mr.  Binks  proceeded,  a  case  was  apparently 
made  out  in  favour  of  the  influence  of  nitrogen.    The 
particular  effect  alluded  to  of  the  ferrocyanide  of  potiit- 
ium  had  ever  been  a  chemical  problem,  and  its  complete 
solution  by  Mr.  Binks  would  be  received  with  the 
greatest  interest.    It  must  be  borne  in  mind,  at  the 
same    time,    that    until    the    invariable    associ&tkn 
of   nitrogen    with    carbon   in    steel   had  been   ftiHy 
proved,  the  favour  bestowed  upon  other  methods  of  ei- 
plaining  the  action  above  alluded  to  would  scaicely 
be  transferred  to  the  view  suggested  by  Mr.  Knks. 
Until  proof  positive  was   adduced    to   the   contran*, 
it  might,  for  example,  still  be  considered  a  simple  me- 
thod of  explaining  the  case-hardening  effect  of  the  ferro- 
cyanide  of  potassium,  to  believe  that  this  compound  ifis 
so  uccomposed  by  contact  with  the  heated  metal  if  to 
flimish  a  film  of  carbide  of  iron  upon  the  surface  of  the 
latter,  and  that  by  a  simple  reaction  between  this  carbide 
and  the  proxiaiate  particles  of  wronglit  iron,  steel  *•» 
produced.    To  determine  this  point  required  but  a  few 
experiments;  the  above  explanation  was  alluded  to  in 
order  to  show  how  wide  a  field  had  been  opened  by  Mr. 
Binks,  and  how  necessary  it  was  that  the  most  carefil 
experimental  research  should  be  brought  to  bear  on  all 
sides  of  the  question.    It  must  be  admitted  that  sodk 
great  influence  appeared  to  be  exerted  by  the  presenw  d 
nitrogen  in  some  form  or  other  in  the  production  of  t^i 
and  our  knowledge  of  the  reactions  in  the  blast  funixt 
would  alone  lead  us  to  believe  tbat,  indirectly,  nitrogen 
was,  with  reference  to  the  reduction  of  iron,  a  very  import- 
ant agent ;  but  if  the  suggestion  thrown  out  by  Mr, 
Binks,  that  steel  be  an  alloy  of  iron  with  carbon  and 
nitrogen,  be  adopted,  the  latter  element  must  be  viewed 
in  a  new  light,  for  it  must  have  become  endowed  with 
very  active  properties,  if  so  small  a  quantity  as  even  Mr. 
Binks  showed  to  exist  in  steel,  could  exert  so  important 
an  influence  upon  the  character  of  iron ;  an  influence  far 
surpassing  that  exerted  upon  iron  by  similar  proporiioDi 
of  elements  remarkable   for  their   chemical   aetivity, 
which  were  constantlv  found  associated  with  that  metal. 
A  complete  elaboration  of  the  views  brought  forward 
by  Mr.  Binks  would  not  therefore  fail  to  be  replete  with 
interest,  and  amply  to  repay  the  labours  of  the  scientific, 
and  doubtless  also,  of  the  practical  investigator. 

Mr.  T.  M.  Gladstone  said  he  had  lisfoned  with  unch 
interest  to  the  paper  read  by  Mn  Binks,  and  had  w 
doubt  that  the  results  of  that  gentleman's  experimenu 
were  to  be  fully  relied  on,  but  the  manufacture  of  steel 
or  of  iron,  or  indeed  of  anything  else,  was  a  question  of 
pounds  snillings  and  pence;  while  in  the  laboratory 
there  were  very  often  beautiful  analyses  and  eflects  pro- 
duced, with  which  it  was  desirable  to  be  acquainted, 
yet  that,  after  all,  the  great  element  of  economy  of  pro- 
duction must  be  recognised.  Mr.  Binlcs  bad  stated  that 
nitrogen  was  an  essential  element  in  the  ctmveraiop  of 
iron  into  steel.  He  concurred  completely  in  tbat  view, 
and  in  the  ordinary  process  of  the  oonverafion  of  iron  into 
steel  the  materials  used  bv  the  nianulkotiireralwB}^  con- 
tained the  nitrogenous  element.  He  was  sore  that  in 
Sheflield  and  in  other  parts  of  the  countrv  the  manu- 
facturers themsdves  were  desirous  to  have  the  very  best 
article  produced  in  the  very  best  way,  and  tbey  h»<l  ^J'* 
best  means  of  experimenting.  He  thought  that,  ifMr- 
Binks  had  omittod  from  his  paper  tiie  pari  that  refetred 
to  the  jealousies  of  manufacturers,  he  would  ba^ 
done  more  justice  to  his  own  oaus?.  Matterfj"f 
this  description  required  the  deepest  and  meet  waitn- 
ing  examination  by  men  who,  ftt>m  their  long 
experience,  wera  best  ablo  to  appreciate  the  ake  dis- 
tinettons  of  the  mairafacture.    In  oast  iron,  when 
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"  ohilled/'  there  was  a  large  quantity  of  earthy  sub- 
stance ;  the  remit  of  this  process  was  to  produce  a  sur- 
tace  on  the  metal  which  almost  approached  the  character 
of  steel  itself.  He  wished  that  Mr.  Binkshad  not  intro- 
duced Mr.  Bessemer's  process  into  his  observations,  be- 
cause he  (Mr.  Gladstone)  was  of  opinion  that  Mr.  Boh- 
fiemer  had  not  advanced  one  step  in  the  improvement  of 
the  manufacture  of  iron. 

Mr,  Bbaithwaitjb  said,  with  regard  to  the  manufacture 
of  steel,  it  was  necessary  to  take  into  consideration  the 
question  of  how  the  iron  employed  could  best  be  retined, 
and  when  they  were  told  that  to  make  good  steel  there 
must  be  99  per  cent  of  iron  and  1  of  carl^n,  the  question 
was  how  the  iron  oould  be  so  refined  as  to  produce  it. 
There  was  no  difficulty  in  refining  either  gold  or  silver, 
but  then  those  articles  commercially  were  of  such  enor- 
mous values  as  compared  with  iron,  tliat  any  expense 
could  be  gone  to  in  doing  so. 

]VIr.  Vabley  said,  that  when  oxperlments  were  being 
made  for  ascertaining  the  composition  of  the  diamond,  a 
portion  of  iron  was  hermetically  enclosed  with  a  diamond 
in  a  gold  crucible,  and  after  being  exposed  to  heat,  the 
irou  was  fomid  to  have  been  converted  into  steel.  In 
this  case  he  believed  no  nitrogen  was  present. 

Mr.  LoxGSDON  said,  that  in  the  absence  of  Mr.  Besse- 
mer, he  would  observe,  that  the  question  gone  into  by 
Mr.  Binks,  appeared  to  him  to  be  a  pure  matter  of  detail, 
and  was  a  subject  which  had  already  been  mooted  by  the 
most  able  chemists^ 

Mr.  Alfred  Watney  said  he  had  had  some  experience 
in  the  procesfies  of  iron  making,  and  very  much  doubted 
if  chemistry  would  ever  be  of  much  assistance  in  improv- 
ing the  manufacture  of  either  iron  or  steel.  Chemistry 
had  done  great  good  in  many  manufacturing  operations, 
but  he  thought  it  had  had  less  succeas  in  dealing  with 
metals  than  with  anything  dse.  As  regarded  copper, 
the  operations  of  reducing  it  from  the  ore  were  very 
tedious.  An  immense  number  of  patents  had  been  taken 
out  with  the  view  of  simplifying  them,  but  the  manu- 
facturers had  all  gone  back  to  the  original  process  of  re- 
melting  and  calcining  over  and  over  again,  until  they 
produced  a  pure  copper.  He  believed  that  the  manufac- 
ture of  steel  would  always  be  best  accomplished  by  adopt- 
ing those  processes  which  had  hitherto  proved  successful, 
and  any  attempt  to  make  it  direct  from  ores  which  con- 
tained many  foreign  matters  would  fail. 

Mr.  Stedall  said  that  with  reference  to  the  difficulty 
of  procuring  good  qualities  of  iron  for  steel  making,  a 
short  time  since  he  received  a  communication  that  a 
large  quantity  of  foreign  irou  Iiad  been  wrecked  upon  the 
ooast  and  was  for  sale.  He  had  been  induced  to  purchase 
somoof  it,  believing  from  the  nature  of  the  branas  that  it 
was  foreign  iron,  but  he  learnt  from  a  Sheffield  manufao- 
turer  that  there  were  thousands  of  tons  of  iron  made  in 
this  country  with  similar  branda,  which  represented  it  to 
be  Swedish,  although  it  was  not  so. 

Mr.  AxtoHiBALO,  F.R.S.,  drew  attention  to  some  spe- 
cimens of  Acadian  iron  and  steel,  with  cutlery  manufac- 
tured therefrom,  and  stated  that  the  production  was  in- 
creasing, and  he  had  no  doubt  that  ultimately  there 
would  Ihs  a  very  considerable  and  extensive  supply. 

Mr.  Flctobsb  said  that  he  thought  now  that  a  person 
who  was  neither  a  chemist  nor  a  manufacturer  might  fairly 
call  the  attention  of  the  meeting  to  the  very  important 
propositions  which  had  been  so  ably  submitted  to  the 
consideration  of  the  Society  by  the  author  of  the  paper. 
All  that  Mr.  Binks  proposed  to  establish  was^  tliat  instead 
of  carbon  being  the  cmly  element  necessary  to  convert 
iron  into  steel,  there  must  also  be  a  portion  of  nitrogen. 
It  was  DO  contradiction  to  this  assertion  to  say  that  they 
were  bound  to  add  another  element  and  call  it  oheapneas. 
Mr.  Binks  simply  laid  before  them  a  great  law ;  he  pre- 
sented a  new  great  metallurgical  fact,  that  an  element 
which  had  hitherto,  played  an  important  part  in  tho 
maoufaotore  of  steel,  had  nerertheless  not  been  detected. 
While  admitting  this  fact  and  this  law,  the  question 


was,  did  Mr.  Binks  see  his  way  to  the  use  of  thai  lair  in 
such  a  manner  as  commercially  to  benefit  the  country. 
He  (Mr.  Fletcher)  believed  that  there  was  no  great 
chemical  fact  without  its  great  commercial  advantage.; 
that,  if  they , once  announced  to  a  number  of  Englishmen 
a  great  chemical  fact  as  a  matter  of  certainty,  it  would 
be  turned  to  good  account.  The  argument  amounted  to 
this-«thatt  whereas  they  were  for  certain  qualities  of 
iron  suited  for  the  best  steel  absolutely  dependent  upon 
foreign  countries,  they  oould,  in  the  event  of  the  suooess 
of  Mr.  Binks's  plan,  rely  upon  the  productions  of  their 
own. 

Mr.  Pbabsall  was  inclined  to  submit  the  opinion,  that 
the  wandering  away  from  the  discussion  of  the  clearly  ex- 
pressed objecta  of  the  paper*  and  the  silence  or  the  ab- 
sence of  those  persons  whose  interests  were  involved,  be- 
came a  source  of  compliment  to  Mr.  Bio^,  especially  as 
no  Bteelworker  had  risen  to  disprove  the  views  advaaoed 
or  to  prove  any  opposite  view.    Even  the  zemaria  of 
Mr.  Abel  were  sufficiently  significant  and  oomplimentaflnf , 
for  while  he  submitted  that  critical  verification  might  be 
required  for  the  full  adoption  of  these  views,  yet  this 
also  implied  that  other  views  and  riUe  of  thumb  pruttiods 
should  i^oeive  more  vigorous  examination.    A  piactiaal 
statement  had  been  made  to  the  effect,  that  siWer  and 
gold  were  so  valuable,  that  their  refining  could  be  better 
attended  to  than  iron ;  now,  unless  he  was  much  mis- 
taken, it  would  be  found  that  there  were  forms  of  tnm 
and  steel  which,  weight  for  weight,  were*  more  valm^le 
than  silver,  gqld, .  or  any  metal.     He  did  sot  aUude  to 
the  value  of  tiie  Berlin  fine  filagree  iron^-oastings,  but  to 
steel,  in  the  form  of  watch-springs,  and  be  thought 
Babh»ge,  in  the  "  Economy  of  Manufactures,"  record«l 
the  particulars.    This  led  him  to  the  very  question  of 
the  paper,  and  the  influence  of  true  theory  to  produce 
right  praotioe.  What  were  the  positidns  of  the  poor  man 
and  the  practical  man,  who  had  been  induced  by  pnn* 
tlce  and  by  chemical  books  and  teachers,  to  believe  that 
iron  and  carbon  constituted  steel ;  and  that  evening  M^. 
Binkshad  distinctly  detailed  tlie  experiniental  gronnda  on 
which  he  denied  thia  statement,  and  now  put  fbrwaM 
the  view  that  iron,  nitrogen,  and  oarboo,  formed  ste<d. 
If  Mr.  Binks's  view  wera  correct,  they  had  a  key  to  explain 
doubtful  results  and  even  failures,  loss  of  character  and 
trade.  He  might  also  add,  that  the  argumontato  be  dmwn 
from  the  constant  presence  of  air  in  all  steel-making 
were  not  to  be  overlooked,  especially  as  facts  were  weU 
known  which  showed  strange  affinities  between  metals 
and  gases  at  difierent  temperatures.    It  could  not  be  ex- 
pected that  views  so  original  and  so  dearly  expressed, 
would  be  allowed  to  pass  unheeded ;  indeed  a  tone  of 
respect  had  been  evinced  by  this  meeting,  that  he  thonght 
would  be  felt  to  be  satisfactory  to  Mr.  Binks,  and  tms 
might  be  regarded  as  the  commencement  of  that  due 
consideration  of  the  question  which  would  reflect  credit 
upon  the  Society  and  benefit  to  the  coimtry,  by  callhig 
for  critical  attention  to  the  true  theory  andri^t  practice 
of  the  conversion  of  iron  into  steel.  ' 

The  Chairman  said,  he  was  quite  sure  that  every  per- 
son present  must  be  greatly  indebted  to  Mr.  Binks  fbr 
introducing  so  very  important  and  intercsting  a  subject 
to  their  notice.  He  did  not  know  whether  Mr.  Binks  was 
at  all  acquainted  with  the  researches  of  a  French  gentle- 
man, of  the  name  of  Chenot,  who,  some  years  ago,  pro- 
duced steel  direct  from  the  ore.  Ha  converted  the  ore 
into  a  spongy  mass,  which,  after  being  subjected  to  the 
action  of  the  furnace,  was  plunged  into  oil,  and  then 
compressed  into  an  ingot.  Mr.  Erupp  had  also  done 
much  in  the  manufacture  of  steel,  in  Prussia.  He  (the 
Chairman)  should  have  liked  to  have  heard  the  result. 
Mr.  Binks  had  proved,  as  far  as  he  (the  Chairman)  had 
any  knowledge  of  the  manufacture  of  steel,  that  that 
article  could  not  be  made  with  carbon  alone,  and  he  be- 
lieved that  the  manufacturers  in  this  country  would' take 
advantage  of  the  theory  just  propounded  to  them. 
Under  these  drcunutanoes  he  had  very  great  pleasure  in 
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propofliog  A  vote  of  thanks  to  Mr.  Binkt  for  hU  able 
paper. 
A  Tote  of  thanks  wae  ihen  paseed  to  Mr.  Binks. 

.  The  Secretary  annoaneed  that  this  was  the 
last  Ordinary  Meeting  of  the  Session,  and  that 
the  Annual  General  Meeting  of  the  Society 
would,  in  accordance  with  the  bye-laws,  be  held 
on  Wednesday,  the  24tli  of  Jnne,  at  4  p.m. 


f  Dint  €mti$tsti}imt. 


BLACK-BONED  FOWLS. 

Sib, — I  am  surpriaed  thai  any  "Naturalist"  shotdd 
express  disbelief  as  to  the  black  colour  of  the  bones  of 
the  Honduras  fowl,  referred  to  in  your  number  of  the 
15th  inst.  Mr.  Temple's  statement  mav  be  fully  relied 
on,  and  it  is  corroborated  by  the  late  oelebrated  Professor 
Blumenlbadit  who^  in  his  **  Comparative  Anatomy," 
states  that  in  some  varieties  of  the  common  fowl  the 
bones  approach  to  a  black  colour.  The  same  has  been 
noticed  by  Abulfaael,  the  Vizier  of  Akber  the  Great,  of 
the  fowls  at  Indore  and  Neermul  in  Berar  (see  "  Ayeen 
Akbeiy,"  vol.  %  p.  72) ;  and  Niehbuhr  has  affirmed  the 
same  of  the  fowls  at  Persepolis  ("  Travehi,"  vol.  2]. 

If  your  readers  will  refer  to  the  article  "  Birds,"  in 
Bees's  Cyclopiedia,  written,  I  believe,  by  the  late  Pro- 
fessor 'MBAstLTtney,  they  will  find  that  the  question  of 
colour  was  considered  by  John  Hunter,  and  that  he  dis- 
covered it  to  be  resident  in  the  periosteum.  The  colour 
of  the  bones  in  different  animals  varies  exceedingly  ; 
though  generally  white,  there  are  yet  many  shades  and 
gradations,  probably  in  most  instances  influenced  by  the 
food  upon  wbidi  the  animals  are  fed.  The  bones  of  the 
garpike  {uog  UIom)  are  said  to  be  of  a  green  colour. 

1  hope  Mr.  Temple  will  fulfil  his  promise  to  introduce 
the  black-boned  fowl  of  Honduras  into  this  country,  as, 
ftmm  all  the  accounts  given,  it  is  most  excellent  food. 

lam,  &c., 

T.  J.  PETTIGRBW. 
19,  OniloW'OretoeAt,  Brcmptoa,  May  IS,  1617. 


THAMF.fi  KMBANKMKNT. 

Sib, — When  good  coals  can  be  obtained  in  London  at 
17s.  the  ton,'  Is.  3d.  a  ton  more  or  less  is  a  eon^erable 
addition  to  their  price.  It  was  this  that  gave  rise  to  my 
proposal  about  Iff  years  ago,  to  the  Commisdooers  for  the 
Improvement  of  the  Metropolis,  by  which  the  embank- 
ment of  the  Thames  might  be  rendered  self-supporting, 
and  another  objection  to  Mr.  Page's  plan  then  under  con- 
sideration might  also  be  obviated.  My  suggestion  was  to 
oonstruoi  warehouses  in  the  lower  ^rt  of  the  embankment, 
for  inflammai^  stores,  so  that  m  the  event  of  fires, 
eveiy  portion  of  them  might  be  submerged,  even  at  low- 
water.  Cellars  can  he  rendered  perfecuy  diy  by  proper 
ventUation,  as  was  evident  ia  those  over  the  reservoir 
in  Portsmouth  Dooltyard,  which  were  used  for  seasoning 
block  shellfl.  The  other  objection  attempted  to  be 
removed,  was  the  proposed  abandonment  of  the  existing 
wharves,'  from  which  &  great  revenue  is  drawn.  My 
plan  was  to  keep  up  the  water  behind  the  embankment, 
80  that  the  wharves  could  be  available  at  all  times.  In 
th»  upper  part  of  the  embankment;  shops  were  designed, 
chiefly  for  refreshments,  which  being  aoove  high-water, 
would  be  a  delightful  situation.  These  streets  would 
be  on  a  level  with  the  Strand,  Fleet-street,  ^c.  This 
is  not  my  design,  but  that  of  my  late  husband,  who, 
early  in  this  century,  was  requested  by  the  Metropolitan 
Commissioners  to  &vour  them  with  hia  ideaa,  and  sent 
them  a  plan,  in  connection  with  which  his  dredging 


apparatus,  then  constructing  for  Portsmouth  harboor, 
would  doubtless  have  been  used  In  the  levelling  fortlie 
embankment.  He  also  prooosed  his  mode  of  layisff 
foundations  under  water,  as  being  the  most  eoonomical 
About  200  feet  were  thus  constructed  at  Bheenesi, 
between  40  and  50  years  ago,  and  have  stood  the  lagiog 
sea  so  prevalent  at  that  port. 

I  am,  dec., 

M.  S.  BENTHAM. 
30,  WUton-plsoe,  Maj  Otii. 
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Halev  Hill  Wobkiko  Me)('s  College, — OnThurs- 
day  evening  the  16th  ult.,  the  first  annual  distribution 
of  medals  and  prizes  to  the  students  of  the  above  Institu- 
tion took  pkoe  in  the  Odd  FeUows'Hall,  Halifax,  in  the 
Dresence  of  a  large  assembly.    Edward  Akroyd,  Esq., 
M.P. ,  occupied  the  chair.    Among  the  gentlemen  present 
were  the  Hon.  and  Veiy  Rev.  the  Dean  of  Bipon;thc 
Ven.  Archdeacon  Musgrave,  D.D. ;  Dr.  Burnet,  ricar  of 
Bradford;  the  Rev.   S.  Holmes,  vicar  of  Huddersfield ; 
J.  Whitworth,  Esq.,  mayor  of  Halifax ;  James  Stansfdd, 
Esq.,  county  court  Judge;  A.  Redgrave,  Esq.,  H.  M. 
inspector  of  factories ;  the  Rev.  F.  Watkins,  H.  M.  in- 
spector of  schools ;  Thomas  Bazley,  Esq.,  President  of  the 
Manchester  Chamber  of  Commerce ;  John  Qott,  Esq.,  of 
Leeds;  O.  S.  Beecroft,  Esq.,  Eirkstall  Forge,  Leeds; 
John  Waterhonse,  Esq.,  W.  H.  Rawson,  jun.,  Esq.,  J. 
Abbott,  Esq.,  T.  Milne,  Esq.,  M.  Stocks,  Esq.,  E.  N. 
Alexander,  Esq.,  G.  Beaumont,  Esq.,  T.  Rawson,  Esq., 
Col.  Orange,  John  Haigh,  Esq.,  of  Huddersfield;  — 
Frank,  Esq.,  Bradford;  Dr.  Oarlick,  Dr.  W.  Alexander, 
Dr.  Paley,  the  Rev.  T.H.  Hall,  the  Rev.  C.  R.  Holmes, 
the  Rev.  J.  H.  Wameford,  the  Rev.  W.  Gilmor,  the 
Rev.  D.  Bellamy,  the  Rev.  G.  Kinnear,  theRev.  J.  Hope, 
the  Rev.  J.  C.  Hyatt,  the  Rev.  J.  Walahaw,  the  Rev. 
Mr.  Hughes,  W.  Craven,   Esq.,  R.   Carter,  Esq.,  L. 
Gardner,  Esq.,  J.  W.  Child,  Esq.,  J.  H.  Franklin,  Esq., 
and  J.  E.  Norris,  Esq.    Neai^y  all  the  front  seats  were 
pocupied  by  ladies.    The  Rev.  R.  C.  Holmes  read  the 
report,  which  states  that  a  year  has  passed  since  the 
opening'  of  the  Working-man's  Colle^  at  Halifax.    It 
was  established  with  a  view  of  affording  to  the  wofkisg 
glasses  the  means  of  self-improvement,  and  to  engrafi 
tipon  the  present  factory  system  a  course  of  education  to 
be  continued  from  the  age  of  13  years,  at  which  it  nov 
closes,  to  manhood. .  The  classes  meet  every  evenbe, 
Except  Saturday  and  Sunday,  from  seven  to  nine  o'cloci. 
Comiected  with  the  institution  is  the  working-maa's 
lending  libraiy,  containing  about  4,000  volumes ;  also  s 
ncws-roDiii.    There  is  also  a  recreation  ground,  with  s 
gymnasium  and  a  bowling  green,  and  other  appliaooes 
(or  out-door  exercises.     The  committee  endeavour  to 
pei*suade  the  students  to  take  up  one  subject,  or  not  more 
than  two,  during  any  one  temi,  and  desire  them  espe- 
cially to  study  those  subjects  which  bear  on  their  parti- 
cular trades.    The  foUovving  classes  have  been  in  opeia* 
tion  during  the  year  :*--SekiobDi vision.*- 1.  Arithmetic 
^nd  Higher  Mathematics. — Four  classes,  containing  64 
students. — ^2.    English    Grammar  and  CompoidtioD.— 
t'hrce  classes,  containing  7S  atudents.-*-^.  History  and 
Geography. — Two  cbisses,  containing  42  students.-^, 
prawin^. — Oneclaas,  oontaining20Btudents.— d.  Chemis- 
try  and    Natural    Philosophy — Eleven    students.— 6. 
French — Ten   students.     Juniob  Divisiox.— 1.  Aritii* 
Uietic — Three  classes,  containing  76  students. — ^8.  Eng- 
lish Grammar — Tliree  classes,  containing  70studcnt«.— 
3.  History  and  Geography^-rTwo  dasses,  containing  38 
students. — 4.   Drawing — One  dass,  oontainiag  18  ita- 
dents. — 5.  Chemi8try---Ono  dass,  containing  8  studeoti. 
— 6.  French — One  dass,  containing  10  stu^nts.    1b 
addition  to  the  regular  dasa  instruction,  lecttuts  bavs 
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been  delivei-ed  to  the  students  duriog  the  year  on  the 
foUowing  subjects ;— Electricity,  Galvanism,  Klectro- 
Ita^etidm,  and  Pneumatics;  four  lectures  by  Mr. 
Richardson.  "  Its  nobbut"  and  "NiverTieed/*  by  Dr. 
Baker.  /*  Electro-Magnetism/*  by  Dr.  Piley.  "  Proyi-, 
dentialarri^gements  for  the  lower  creation  dming  win- 
teri "  by  Rev.  Dr.  Burnet.  '*  I^fterature  and  Science,"  by 
Dr.  Hook.  "Geology,"  by  R.  Carter,  Esq.  These 
lectures  were  all  weET  attended.  The  Institution  has 
been  in  connexion  with  the  Society  of  Arts  from  its 
commencement,  and  severtkl  students  will  go  to  Hud- 
dersfield  tp*  wmptR  flu-  oerUiUauw  at  the  exami- 
nation of  the  Society  of  Arts  there.  From  the  com- 
mencement of  the  instHution  there  l^is  exisM  a  sepa- 
rate branch  for  young  women.  The  classes  meet  on 
three  evenings  each  week — tlhe  of  which  is  specially  set 
apart  ft^*  zieedlework,  &c»  Thsre  are  at  piesen  1 16o  yomng 
women  in  regular  attendance*-of  these  only  about  ItO  iuive 
received  instruction  in  day  scho<ds.  The  vei;^  meagre 
amount  of  education  the  rest  have  bad,  before  jomiJng  t|ie 
College  has  been  obtained  at  Sunday  Bchools.  Of  vdt* 
ing  and  arithmetic,  the  ^eater  portion  knew  little  or 
notJiing  when  first  they  joined  the  College.  The  report 
of  the  examiners  of  the  college  was  then  read,  and  tney 
express  their  satisfaction  at  the  evidences  of  int^igenoe 
and  interest  in  the  work  which  the  results  of  the  eomrni- 
naiions  show.  The  examiners  were  the  Rev.  A»  Barry, 
head  master  of  the  tweeds  Grammar  School,  and  l^e  Rev. 
J.  H.  Goooh,  head  master  of  Heath  Grammar  School. 
The  disiribution^  of  prizes  then  took  place,  consisting  of 
medals  and  certificates.  The  meeting  was  afterwards 
addressed  by  the  chairman  and  the  foUowing  geailemen: 
— ^The  Hon.  and  Very  Bev.  the  Dean  of  Ripon,  Alexan- 
der Redgrave,  Esq.,  inspector  of  factories;  the  Yen.  Arch- 
deacon Musgrave,  Thomas  Bazley,  Esq.^  Dr.  Bnmet, 
vicar  of  Bradford;  Jame^  Hole^Eisq,,  of  the  York^luie 
Union;  Mr.  Crossley,  Mr.  Michael  Stocks,  and  Mr. 
John  Gott.  A  ^ote  of  thanks  having  been  passed  to  the 
ehairmaU;  the  nieeting  separated. 
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FARLIAMENTABY  REPORTS. 


8SBSI0NAL  PBINTBD  PAPERS. 

DeUiftredon  Utui  14. 
11.  Ifsrosatfls  Ifiufaie  Ftmd— Accoont. 
14.  OMBi»i|teeofSel«oii«i-~2naBepoirt« 

16.  Sii«p«])dedCanondM— Retom. 

17.  Poor  KcIiBf  (Ireland )—Eetiirn. 
ao.  Uilt^Aeoooat. 

22,  J>ralt>owBtof  PiulhxiMiitert  Bill»+-Reiian. 

23.  BsUwft7S~R«taro. 

34.  British  Splrito— Accoont. 
a.  Bm»^>Cltttham  Landa,  kt. 
9.  Fortlaiut  Uarbonr. 

6 1 —  Qeaena  Board  oTHealth  (deUv«nd  m  13th  Ifau)* 

FissT  Sssaios,  1857. 
199.  Bklfttgs*  Baaktf—Keturii. 

Delivered  on  Han  15. 
le*  fl|>lillf-»B«tttrW4 
37.  B«Tiew»  at  8pitiieii4  and  Aldsnhot— Rstanu 

28.  Leitrim  Elmwon— Correapondence.  . 

29.  Railw^  and  Canal  Billi— lit  Report  of  Gensnd  ConmlUee. 
80.  MaTyfittSmitei-Abstraetof. 

13.  agpajannnation  (PobUe  Oaeea>~Aoooii»t. 
7.  BlUa— Eccliwiartical  CovponUoDfl.  ...  >     t 

11. Property  QaalUlcatlon. 

IS. Aggravated  AaiaaKi. 

U.       ■  ■«  Court  of  ChaaMry  (Iraland). 
10 .^jQra^JnrieallrelMkl). 

Beiia€rUvmUtm\^  «Mtf  IS^ 
19.  Hope— Ac^nnt. 
21.  Valtiatlon  (Ireland V—ftetorai. 
2i.  Bi^ta-aad  Malt~Xbiamj 
^  nMehIal£k4tf«ii»^Be«sra. 
32.  ComnULteeofSeJbBCtion<-3rd9epQa:t. 
13.  Bni*— Saving**  Bank*. 


I8« 
21. 
10. 
1». 
3t. 


Mtebtere*  Money  (IrblSBd ). 
9vlia  Acta  ABMBdmeatL 
>  Sala  of  Beer,  fte. 
Ifedleal  Profeielon. 
If edfeal  Profefsfon  (?fo.  3). 


S.  Bille— Bankruptigr  and.  Ineolvency  (Ireland). 

Deobnal  Cofaiagv^Prelimfaiarx  Report  of  the  CoiimbildBsiv*  1 
Loan  Fund  Board  of  Ireland— 1 9th  Report.  ; 

2Q.  Local  Act*,  Admiralty  Reports— 1,  Birkenhead  Docks  (Con- 
•  :  ^   MMitioB) ;  2,  WehhnoitthBtiata;  FefVlM,^ana*  ApptBitflas ; 

.  3.  Ely  Tidal  iljucboor  iiiuL  BaUwur ;  4^  ^rcAt  Y»fmop^  Wd 

Brlt&nla  Pfer  i  0,  W«it  Somerset  Kaliweji  «,  'WM  Som^. 

•  •      ae^ invtal  RsUwaj ;  7,  a.  Watcbet  HarVmr^Wwtoblt  Har-  • 

bov  Trait  \  9,  TUSury,  Maldon,  and  Colchester  Railway  i  lO* 

>  lIMviy,  IVarMapoint,  an4  Reitrc^ov  Ralliia^i  11,  1IM1M< 

Great  V^tem  RaUFa7  ^  It^HmA  (8Ugo  Extension) v  ia» 
N6rth  Level  Drainage;  13,  SnfCken  Vessel!  Reeovexy;  1V« 
Wateribrd  and  Tramore  Railway ;  16,  Heme  Bay  and  Farer* 
sham  RaUIWy-;  i^f  WlWlUIUpe  Mitt  HUimB  Laqy  Bridge;  17, 
Swatisea  Harbour  Trust  and  Swansea  Dock ;  18,  Sittingbonne 
and  Bheernrss  Bsilwmj;  19»  3<K  TwMd  Fisheries— Tweed 

River  FUh«aM;2l/&ftn<»ath>and  iftrlUy  Railwv;  22, 
Norwich  and  Spalding  Railway ;  33,  Shropshire  Union  Rail- 
way and  Canal ;  24,  AtlsB«l»  Telegraph ;  25,  Bristol,  Booth 
Wales,  and  Southampton  Union  Railway ;  36,  Elie  Harbour ; 
27,  Blythe  and  t^e  Railway ;  SB,  RiohBidid  and  Kew  Ex- 
tension. 
Bdottbh  Lwu^  OommiiHoo— Report 
Fbut  BasaKiH,  1861. 
13i.  DivisioBs  ol  tha  Uooto  of  Commons    General  Index. 

D^iacredtrnMoffVi, 
15.  Beneflcei— Return. 
19.  BW^MarrM  Wmnen. 

8ool)U«kLaB8^Oan»Bisiion-.At>F«adixto«h6Bop0M4    .  .    .' 

SBa»ios.I85e. 
406.  Foreign  Military  Education  ^Report. 

J^eUffeTedomM9jf^%\. 
42.  Committee  of  Selection — ithRieport. 
14.  Bills— Election  Expenses.  '   ' 

94.   ChathsnLBnda,^te.(a»  amended  1^  theBeleoiC<M«( 

mittee*)  • 

J>eltttered  on.Maff  tl, 
44.  Ratnwfey  and  Canal  BiUt— Snd  Report  flrom  0<»taiBittc«. 
37.  AMBy  firtltaoates.  •     - 

36.  Loeai  Aets,  AdnMmlty.  lUpovto— 29,aotithaBapte«,  BcfftoLMd 
South  Wales  Railway |  30»  Tyne  Improvement;  31, British 
and  Irish  Grand  J^ction  Railway;  32,  Batekwater  Bx4dg« 
and  Rteds;  S3,  Clyde  Navlgaaan  t  34,  CUaiteg-erOss BrMfl*. 

J)eHberedo»Mt^yt3and». 
31.  Bait  Ittdia  rNawah  of  8aMtt)-49DrzespoKieiioM. 
3«4  VHiMBoee  KctAeval  Aot'^-iBetlicm 
35.  Sxcbeq,tter— AsGoumt. 

41.  Ttiames  and  Med  way  ConserTanc/  Bill— Return. 
62.  General  Cokiinitttee  of  Elections— Mr.  BpeelMr^  Wtetanrt. 
afk  Bills— Joint  Btoek  GomjM^ 

27.        I    ■  Portland. UarboQr(asaaMnded  by  thaSftlectConuniitee.) 
29.  — Ciaaue  Ports  Act  Amendment. 

do&Tlct  PrfiottB  in  Ireland— 3rd  Report  of  the  DIreetoiM. 

Sale  and  Transfer  oif  Land  (Registration  of  Title)— Report  Of 
the  Conunlfaionen. 

Vast  SxanoH,  186}«  ■ 
218.  Army  (Crimea)— Returns. 

ftlHBWMT.  1853. 

434.  Poor  Law  Medical  Relief -Return. 


J. 

HS&TINGS  FOR  THE  ENBUmG  W££E. 

yum.   R<9allast^2.    GeMitt  Mvntily  MeettiiK* 

AJMhHeqIa,  8»     Mr*  T.  H.  Lewis,  "  Some  Bemarka  w 

Domes.** 

Chemical,  8l 

Bntomologtcal,  8. 
TcsB.  Rml  lJMt.«  3.    Dr.  J.  P.  Lacaltm  LL.DU,  ^Ct^ItalilMl 
JUiecatuz9— tlnScfai/»M)H-Alarini— GsOiXeo/'         -  •  -n 

Llnnsan,  8.  I.  Mr.  Sclater,  **  On  the  Geographical  Distrl- 
bution  of  BYrds."  IT.  Dr.  fildks,  **Ca  the  «r«sii«  foiw 
merly  ^escrlbtfd  by  hbm  upon  the  •  hattetiata  aad  wtagu  eC 
IasmU,  And  on  a  mw  etmetare  4a  the  Aniean».**  JJjU 
Mr.  Frederick  Smithy  *'  On  the  aculeate  Bymeaoptera  of 
Borneo." 
YHtD.  London  Inst,  3.  Frot  Robert  BeBlley,«*<ln  Syittdaalle 
B«t«v, ,  wMh  espeeial  refcfenpe  AO  ttko  natitni  s|)iteiiis:oC 

arraageoMnt.** 
Geolog&I,  8.    Dr.  H.  Falconer,  F.O.S.,  '*  On  the  Spedei 

of  Elephant  oeeorring  Ibsdl  fn  England.**' ' 
Unlis.  Royal  Inst.,  s.   PxoL  J.  Tyndall,  **  Ofr  Sonndt  ^A  mmb 

■Jiflfliatfdi  Dhenomena.'* 
FhilologicaL  8.  > 

photographic,  8. 
Ohknieal,  8.    Dr.  MllSen  F.'&>S;,  *«  Oh  the  neent  pragreiv 

Fwu    ArchsDological  Infit,  4.      . .  ..  . 

Royal  Inst.,  81.   Pr^t  Tytid&U,"OnM.Usai!JottX>Aco«itic 
Experiments.** 
Say.    Aalaiie,3. 

Actuaries,  3.    Anniversary. 

Royal  Inst.,  3.    Prof.  E.  Frankland,  "On  the  Eelattoa  ot 
Oheddstiy  to  {iraphle  and  Plastic  Art.** 


J 
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PATENT  LAW  AMENDMENT  ACT. 

1PPUCATI098  FOR  PATENTS  AND  PUOTKCTION  AIXOWKO. 

[From  GauUe,  May  22.] 
Dated  Uth  Aprils  1857. 

IMS.  Peter  Amiandle  Comte  da  Kontainemoreau,  39,  Rne  deTEcliU 
quler,  Paris — An  improred  truck  apparatus  for  morini^  and 
traiiAportmg  ftones  and  other  hcav/  bodie*.  (A  oonununi- 
catiou. ) 

DttUd  l%tk  Aw-iU  lB6f. 

1103.  Charlea  Beqjamin  Mormand,  Harref  Franoa^ImproTements  in 
generating  znotlre  power  by  tbe  emplo.rmeat  of  heated  air, 
fteana,  and  gases. 

Dated  2S<A  Afril^  1857. 

IIM.  Katthew  Smith,  Hejwood,  Lancashire— Certain  improTementa 
in  looms  for  weaving. 

1166.  Stephen  Tonks,  Joeph  Ureeden  and  William  Breeden,  Bir- 
mingliam— A  new  or  improved  f^OA  burner.  (A  commonica^ 
tion.) 

1U8.  Edmund  Winder  Otwv*  West  Bromwich,  BtaiEbrdshir»— Im- 
prored  apparatus  employed  in  descending  and  ascending  pits 
or  shafts,  and  rabing  minerals  and  other  bodies  thciefrom. 

llfO.  Thomiis'Mann,  Aldbrough,  near  Boroughbridge,  Yorkshire— 
Improrementa  in  horse  powers. 

1172.  William  Edward  Newton,  66,  Chancerj-lane—The  application 
of  certain  substances  not  hitherto  used  for  food*  as  a  sourca 
of  nutrition  and  support  to  the  rcspiratoiy  organs  of  animals. 
(A  communication.) 

1174.  William  C017,  Jnn.,  Gordon-place,  Gordon'«qiare— An  im- 
provement in  the  manufiusture  of  coke. 

1176.  William  Plckstone,  Radcliffo-bridge,  near  Manchester— An  im- 
provement in  preparing  or  manuAwtnring  djeing  matter, 
peculiarly  applicable  to  cotton  and  other  vegetable  fibres,  and 
useful  when  dyeing  and  printing  other  fibres  and  fabrica.  (A 
communication. ) 

1IT8.  Augustus  Piggott  Oldenhaw,  Doctors'-eommons— An  improve- 
ment  in  appanioa  for  skidding  the  wheels  of  carriages. 
Datrd2Stk  Aprils  US7. 

1190.  Ileinrich  Hochstaetter,  Darmstadt — Improvements  in  tlie  ma- 
nolkcture  of  matches. 

1102.  Wilson  Ager,  Kohnburg,  Pennsylvania,  TJ.8.~ An  improred 
mode  of  hulling  and  cleaning  rice. 

1194.  Kenneth  Leith  Sutherland,  Junior  United  Service  Clab— An 
improved  s^iftty  candle  lantern. 

IIM.  Denis  Grundy,  Tyldealey,  Lancashire— Improvements  in  the 
manufacture  of  boots,  shoes,  and  clogs. 

1198.  John  Ramsbottom,  Ac^ngton,  and  John  Bailey*  Salford— Im- 
provements in  regulating  the  flow  and  pressure  of  lipoids  and 
fluids. 

Dated  29a  Jjn-U,  18S7. 

1302.  Charles  Pascal!,  Norwood— Improvements  in  tile-making  ms- 
chinery. 

1204.  Andrew  Peddle  How,  Mark-lane— An  improved  cork  holder 
for  bottles  and  otlier  TCHeXs. 

1206.  Aimable  Antoinette  Revel-Busquet,  39,  Rue  de  TEchl^uier, 
Paris— Certain  improvements  in  artificial  flowers. 

1208.  -Joseph  Bottomley,  Christopher  llodsoa,  and  WlUiam  Flelden, 
Rochdale — Improrements  in  mules  for  spinning. 

1210.  John  Henry  Johnson,  47,  Linooln's-inn- fields— Improve^nents 
in  apparatus  for  distilling,  applicable  also  to  the  extractiun 
of  oils,  colouring  matters,  and  eseenoes,  and  to  the  purifiea- 
tlon  of  gums.    (  A  conmiunicatiou. ) 
Dated  30tk  ApHl,  1867. 

1212.  Frederick  Walton,  Haughton  Dale  Mills,  near  Mancheater— 
Improvements  in  the  mannfhctxire  of  wire  cards  for  metallic 
brushes,  and  for  carding  fibrous  subataneea,  and  in  tho  ma- 
chinerv  employed  therein. 

1214.  Lucius  Ilenry  Spooner,  Munlochy,  Roes,  N.B  — A  new  or  im- 
proved manu&cturc  of  paper  and  paper  pulp. 

1316.  Thomas  Baldwin,  Bury— Improvements  in  indicators  for  regis- 
tering pressure. 

1218.  Samuel  Mortimer,  Halifiu— Improvements  In  •*  serew  gill- 
boses"  used  In  the  preparation  of  wool  and  other  fibrous 
substances. 

1220.  Charles  Cammell,  Sheffield— Improvements  in  the  manufiuture 
of  axles  or  axle-trees  for  railway  carriage,  and  shafts  for 
varloos  purpoees. 

1222.  Thomas  Frederick  Hale,  Bristol— An  improved  tap  or  cock. 

1296.  James  Anderson,  Glasgow— Improvements  in  the  treatment, 
application,  and  use  of  maizo  or  Indian  corn. 
Dated  2nd  May,  liAl. 

1247.  John  Peter  Booth,  Cork— An  improved  manufacture  of  stuflihg 
for  beds,  couches,  cushions,  and  other  seats. 

1249.  Tertlus  John  Cooke,  Wolverhampton— Improvements  in  the 
manufacture  of  knobs,  roses,  and  escutcheons  used  for  doors, 
drawers,  shutters,  and  other  similar  purpoees. 
Dated  4tJk  Maw,  Itat. 

12S3.  Thomas  Beeby  Moseley,  62,  Upper  Charlotte-street,  Fltzroy- 
square — An  improved  pneumatic  holder,  adapted  for  photo- 
graphic and  other  purposes. 


1256. 
1297. 

1969. 
1261. 

1263. 


1265. 
1267. 
1269. 
12fl. 
1273. 

12t6. 

12Y7. 

1279. 
1281. 

1287. 

1289. 
1291. 

1295. 

1297. 
1299. 

1303. 


William  Edward  Wiley,  34,  Great  Htmpton-street,  Binnia|. 

ham— Jmprovemeats  in  ever-polated  jp<mcils» 
fipendlote  DesboroDgh,  42,  NoMe^rtreii>-Alk  impMnneat  ia 

the  manufticture  of  the  seal  flaps  of  envelopes  and  letter 

paper. 
George  Trsvis,  Mercaston,  Derhj— ImprovemeBtsintppixibtt 

used  in  the  nutnufhcture  of  cheese. 
Archibald  Turner,  Leioest*r— ImprovemeDttlA  the  manufte- 

ture  of  elastic  Ikbrlcs,  and  for  the  appUcation  of  such  hbOa 

to  the  mannfkcture  of  boots  and  slu>es. 
Bennett  Johns  Hey  wood,  Ijaleester-sqnare— An  improved  ooa- 

struction  of  self-doelng  valve,  and  means  for  readeriag  the 

same  applicable  for  supplying  or  discha^gUif  air>  water,  or 

other  fluids. 

Dated  5M  Mm,  1857. 
John  Talbot  Pitxnaa,  67,  GraotciiQreh-etl«et— An  improvemat 

in  the  construction  of  curry  combs.    (A  commnnication.) 
Thomas  Keddy,  Birmingham— New  or  improved  machiaetj 

for  cutting  sugar  and  other  substances. 
WilUan  Bond  Paul,  L«nfport*-lmprovii^totf  in  sipKUai 

upon  railways. 
John  Ilasterbrook  and  Robert  Francis  Dnuy,  SheOeH— Im- 

pflOvement»  in  machinery  or  tools  for  drilling  and  boring. 
Levi  Bissell,  New  Yoik-^Improvemenu  In  tracks  forloeom»' 

tive  eoglnea. 

Dated  UkMaVflS&l, 
George  Kennedy  Geyelin,  4,  Lothbury— Making  osdnatfBg 

spring  laths  for  beds,  couches,  and  other  puxposes. 
William  Hood,  Edgbaston,  Warwick— An  improved  diaroosl 

filter  for  reott^ing  and  cleaB*ing  spirits*  and  which  is  slso 

applicable  for  filtering  water  and  other  fluids. 
Arthur  Kinder,  Worcester— Improvements  in  cutting  in^pilsr 

foona,  and  in  tlM  machineiy  or  ai^uatiie  amployed  tMniB 

or  connected  therewith. 
Matthew  Sample,  Stonehoase,  Plymouth— An  Improved  p(fe 

tube  or  stem. 

Dated  nth  Vay,1857. 
Eraeet   Ziegler,  Heiltaronn,  Wvtealbiii«*«rA  •obstttale  te 

animal  clurcoal,  applicable  also  as  a  colouring  matter. 
Charles  WlUtam  Rami6,  Camberwell— Improremdnts  in  the 

mode  of  attaching  knobs  to  spindles. 
Duncan  Morrison,  Bordesley  Works,  Birmingham— A  new  or 

improved  tnanaflustaee  of  rollan  or  c,^UMtera  for  priniuii 

fiibries. 
John  Stenhoose,  15,  Upp^  Bamsbttj-stitet,  Islington— Im- 

provememts  in  the  aannftcfenre  of  nuloos  kinda  of  ^bMir 

gelatine. 
George  Brook  Price^Bedford— Improvements  in  appezatnste 

aflUlnr  ttmipl  mSllMIflB  IKCM  anV  dMfiments. 
James  Hedgely,  Westboome-street,  Eaton-eqim^— Improie- 

ments  in  lamps  for  railwaj  canisges. 
DaitaahUay^lHt, 
Charles  Edward  Darby,  Brymbo  Iron  Works,  near  Wrexham 

—Improvements  in  collecting  the  iwflaiinwMe  gases  geae- 

zttted  In  blast  fhmaoee. 


Ihtkntioss  with  CQweiMTM  Spkcificatioxs  Filu>. 

1357.  George  Woodward  Morse,   Lodlsiatta,  U.S.— An  Unproved 

hreeoh-leading  Are^ann.— 1 3th  Ma/,  1897. 
1400.  Charles  Frederic  Vasserot,  46,  Essex-street,  Strand— A  tv|0» 

Ephlcal  numbering  apparatus.    (A  ooimnunieation.)— im 
y,  1867. 


WEEKLY  LIST  OF  PATENTS  SEALED. 


2769. 
2789. 
2«62. 
2810. 
2812. 
2818. 
2819. 
2820. 
28  M. 
2840. 

2846. 
2851. 
2854. 
2862. 


May  22ieu. 

William  TiMiMf  Henlegr. 

John  Orr. 

Francis  North  Ckrk. 

William  Woofe. 

Henry  Hedgely. 

Joseph  M.  ttaoaders. 

Henry  Turner  Soorbuts. 

Henry  Waller. 

Charles  WllUam  Siemens. 

George  Collier  and  James 

William  Croasley. 
Noel  Monnler. 
Rd.  Archibald  Broomah. 
Luuis  Dominitine  Oirard. 
James  Miaaa. 


2869. 
2001 4 
2936. 
^44. 
3038. 
3067. 

653. 

667. 

974. 

690. 

716. 

717. 

r3«. 

853. 


Julien  Denis. 
Si^hea  Bandoll  Smith. 
TlUM.  and  Wm.  Wheatiey. 
WlUiam  Player  Milea. 
William  Spenee. 
Ed.  Archibald  Brooman. 
WlUiam  BdwaM  Newtoa. 
Charles  Lusgley. 
George  Pluiool. 
James  Garth  MarshaU. 
John   Shaw  and  WRllsv 

jUjuWkriBff. 
WUliamEdward  Ntwton. 
James  tliamson. 
George  White. 
Qiaifis4iilmoar. 


Patents  on  wbicb  thk  Stamp  Dctt  or  £60  baa  bbsb  Paid. 


Mapy^tk. 
lUS.  Charles  Barlow. 
May  19CA. 
1130.  John  Croasley  and  William 
Crossley. 


1149.  JoMph  KtiesynskL 
1160.  Thomas  BaU. 

1327.  Joseph  OUver. 


— ^n 


WEEKLY  LIST  OF  DESIGNS  FOR  ARTICLES  OF  UTILITY  REGISTERED. 

Ho.  In  the 
Register. 

Date  Of 
Registration. 

Titie. 

Proprietors'  Name. 

Addrw. 

9991 

May  22. 
.,    26. 

A  WindoW'Sash  Fastener 

E. and  W.  Taylor  ......... ....m...... 

JonaUian  WUte  H^thom 

Bfaniiagham. 
Kottiflcbam. 

3992 

A  Flower  and  Fruit  Gatherer 

Ko.  237.  VoL  v.]         JOURNAL  OP  THE  SOOIETT  OP  ARTS.     [Jraa  6,  18«t. 


,'i'     - 


lournal  of  i\t  Stftietg  of  %tiB. 


FRIDAY,  JUNE  6,  1857. 


NOTICE  TO  MEMBERS  AND 
INSTITUTIONS. 

The  prizes  awarded  by  the  Society's  Ex- 
aminen  to  the  sncceBsftil  Candidates  at  &e  June 
Examination  in  London  will  be  distributed  on 
the  morning  of  Tuesday,  the  23rd  of  June,  at 
the  Society's  House  in  the  Adelphi. 

The  Society's  Annual  Dinner  will  take  place 
at  the  Crystal  Palace  in  the  afternoon  of  the 
same  day.    Lord  Stanley,  M.P.,  will  preside. 

The  Sixth  Annual  Conference  of  the  Bepre- 
eentatives  from  Institutions  in  Union  with  the 
Society^  is  appointed  to  be  held  at  the  Society's 
House  on  Wednesday  the  2^th  of  June. 

The  Annual  General  Meeting  for  receiving 
the  report  of  the  Counoil  and  the  Treasurer's 
statement  of  receipts,  payments,  and  expenditure 
during  the  past  year,  and  also  for  the  Election  of 
OfficerSi  will,  in  accordance  with  the  Bye-Laws, 
take  place  at  4  o'clock  on  the  same  day. 


ART-TREASUBES  EXHIBITION. 

The  period  fixed  for  th^  Society's  risit  to  the 
Manchester  Art-Treasures  Exhibition^  is  the 
week  commencing  the  3rd  August. 

A  Local  Committee  has  been  formed  in  Man- 
chester to  make  arrangements  for  the  Society's 
reception  there. 

That  Committee  is  desirous  of  knowing,  as 
early  as  possible,  the  number  of  members  likely 
to  visit  Manchester,  in  order  that  information 
respecting  hotels  and  lodgings  may  be  ob- 
tained. 

The  Committee  are  making  application  to  the 
principal  Societies,  the  Exchange,  and  various 
large  manufacturers,  for  the  admission  of  mem^ 
bers  of  the  Society  of  Arts,  during  their  visit, 
on  showing  their  cards  of  membership. 


THE  SEDDON  PICTUBES. 

The  exhibition  of  these  pictures  has  now 
closed. 

It  is  thought  that  the  following  particulars  in 
reference  to  Mr.  Seddon,  will  not  be  uninteresting : 

Thomas  Seddon  was  bom  in  1821,  the  son  of  the  well- 
known  furniiore-raaker.  He  early  evinced  a  taste  for 
art,  which,  had  he  followed  the  bent  of  his  own  indixia- 
tioD,  wonld  have  led  ham  to  qualify  himself  ftom  the 
first  by  study  for  the  career  of  a  professional  artist ;  but 


family  ciromnBtanoes  rendered  it  expedient  that  he  should 
aid  hi  s  father's  business.  Till  the  age  of  about  80,  there- 
fore, the  sole  form  in  which  he  exercised  art  was  ^e 
design  of  furniture ;  in  this  he  stood  high,  and  earned, 
in  1848,  the  nlver  medal  of  the  Society  of  Arts. 

Towards  the  same  time,  he  began  to  apply  himself 
with  some  closeness  to  the  study  of  pictorial  art,  which, 
fromtJie  year  1851  onwards,  became  his  regular  profession. 

Simultaneously  with  his  early  cfTorts  in  this  direction, 
he  exerted  himself  to  the  utmost  in  the  diffusion  of  art 
education  among  the  working  classes.  In  1850,  jointly 
with  Mr.  Neville  Warren,  he  founded,  in  Camden-town, 
•'  The  North  London  School  of  Drawing  and  Modelling," 
which  was  conducted  by  eminent  painters,  and  thronged 
by  working  men ;  atone  time  as  many  as  300,  never, 
while  Mr.  Seddon  was  connected  with  it,  less  than  100. 
His  unsparing  exertions  in  this  school  (now  absorbed  in 
the  Government  scheme)  brought  on  a  very  severe  illness, 
which  left  his  constitution  permanently  weakened. 

"  Penelope  at  her  Webi'^^his  first  exhibited  picture,  ap- 
peared in  the  Roval  Academy  of  1852.  From  this  am- 
bitious line  of  sotnect,  however,  he  immediately  digressed 
to  landscape  painting.  His  first  field  was  Brittany.  In 
1853,  he  made  arrangements  with  Mr.  Holman  Hunt  for 
travelling  in  the  East,  whence  he  returned  in  1854,  with 
several  works  painted  wholly  or  partly  on  the  spot,  the 

Srincipal  sulpects  being  the  Pyramid  of  Ghiaeh,  and 
erusalem  with  the  Valley  of  Jehoehaphat,  to  the  latter 
of  which  he  devoted  five  months  of  work  in  the  open  air. 
In  October,  1856,  he  started  again  for  the  East.  An  attack 
of  dysentery  on  the  voyage  out  left  him  in  a  state  of  great 
weakness  when  he  arrived  at  Cairo,  and  he  continued 
gradually  to  sink  imtil  his  death,  which  took  place  on  the 
2drd  November. 

Highly  valued,  as  Mr.  Seddon  was,  in  a  large  circle  of 
friends  for  the  qualities  of  honour  and  geniality  which 
distinguished  him,  he  had  already  by  this  time  achieved 
a  wider  reputation  as  a  painter  endowed  with  may  excel- 
lent gifts,  and  consummately  faithful  and  authentic. 


S0ULAGE8  COLLEOTION. 

The  managers  of  the  Soulages  Oollection  have 
issued  to  the  suhscrihers  to  the  Guarantee  Fund 
for  purchasing  that  coUectioUi  the  following  re- 
port:— 

The  collection  having  been  carefully  packed  by  Mr.  J. 
Webb,  was  brought  firom  Toulouse  to  this  country  almost 
without  an  accident. 

The  sum  paid  for  insurance  against  all  kinds  of  risk 
was  £317  12s.  5d.,  whilst  the  amount  claimed  for  repair 
of  damages  was  only  £39  128.  By  permission  of  Lord 
Stanley  of  Alderley,  President  of  the  Board  of  Trade,  the 
collection  was  publicly  exhibited  at  Marlborough  House, 
from  5th  December  1856,  to  Slst  January  1857,  during 
which  period  it  was  visited  b^  48,098  persons,  of  whom 
upwards  of  6,126  paid  for  admission  on  the  students'  days. 
Lord  Palmerston,  the  Chancellor  of  the  Exchequer,  th  e 
Secretary  of  the  Treasury,  and  Members  of  both  houses 
ot  Parliament  inapeoted  the  collection.  Its  artistic  and 
commercial  value,  and  imi>ortance  to  the  manufactures 
of  this  country,  were  unanimously  affirmed  by  the  Press, 
and  by  competent  judges.  The  Institute  of  British 
Architects  appointed  a  committee  to  examine  the  collec- 
tion, and  in  an  able  critical  report  they  urged  upon 
the  Govemmentthe  purchase  of  it.  Memorials,  also  reoom- 
mending  the  purchase,  were  sent  from  Edinburgh,  Man- 
chester, the  Staffordshire  Potteries,  and  other  places ;  and 
some  eminent  decorators  and  upholsterera  in  the  metro- 
polis also  addressed  the  Chancellor  of  the  Exchequer  in 
Its  favour. 

The  oollection  was  offered  to  the  Government  at  the 
prioe  of  £18,660.    This  sum,  it  was  estimated,  would  be 


420 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  June  6,  1857. 


made  up  of  the  following  items,  the  chief  heing  actual 
payments,  and  the  remainder  estimates : — 

Purchase  of  the  collection  , 

Insurance  at  Uoyds,  and  Sun  Fire  Office 

Valuation,  Packing  at  Toulouse,  and 
Transport  to  Bordeaux 

Freight  from  Bordeaux  to  London,  and 
Custom  Agents'  Charges 

Compiling,  printing,  and  binding  cata- 
logues, £452  19s.  dd,— less  £97  Is. 

Law  charges,  clerical  assistance,  general 
printing,  repairs,  etc.,-— estimated  at 

Interest  and  bankers*  commission  in  pay- 
ing money  at  Toulouse,-— estimated  at 


} 
1 


£  f.  d. 

11,090    0  0 

317  12  $ 

686  15  0 

182  18  1 

355  18  8 

200  0  0 

757  0  0 

13,500  8  9 


The  principal  object  of  the  exhibition  was  to  invite 
public  criticism,  and  the  managers  believe  that  never 
since  Qovemment  has  spent  public  money  in  making 
purchases  of  objects  of  Fine  Art,  has  there  been  so  sound, 
safe,  and  healthy  a  course  of  action  as  in  the  present  case ; 
they  therefore  regret  that  the  Government  did  not  see  fit 
to  be  guided  by  it,  but  declined  the  pimshase. 

Upon  receiving  the  refusal  of  the  Chancellor  of  the 
Exchequer,  the  managers  determined  still  to  relax  no 
efforts  to  preserve  for  public  instruction  the  collection  in 
its  integrity,  and  at  the  same  time  to  relieve  of  all  res- 
ponsibility the  subscribers  to  the  Guarantee  Fund.  Both 
these  objects  liave  been  successfully  accomplished.  As 
will  be  seen  by  the  accompanying  memorandum,  the 
committee  of  the  Art  Treasures  Exhibition  at  Manchester 
have  purchased  the  collection  for  £13,500*  as  tmstees, 
agreeing  to  offer  it  for  sale  to  the  City  of  Manchester 
after  the  dose  of  the  Manchester  Exhibition.  If  the  offer 
be  declined  by  Manchester,  then  the  whole  or  half  of  the 
collection  will  be  again  offered  to  Government.  Should 
a  public  sale  of  all  or  part  still  be  necessary,  the  Man- 
chester committee  have  agreed  to  give  up  any  surplus  to 
the  original  subscribers,  to  be  employed  as  they  may 
think  fit  in  promoting  the  Fine  Arts  according  to  the 
original  agreement. 

(Si^fl)    D.  C.  MARJORIBANKS. 
M.  UZIELLI. 
HENUY  COLE. 

May,  1857. 

MXMOBAKDUM  REFEBREO  TO. 
The  undersigned  Badley  Coutts  Maijoribanks,  Matthew 
Uzielli,  and  Henry  Cole,  the  Managers  of  the**  Soala^es  CoIIec 
tion"  oodcr  the  annexed  raemorandum  (hereinafter  designated 
*'  the  London  managers")  having  purehased  and  exhibited  it  in 
conformity  with  the  terms  of  that  meraorandam,  and  having  at 
present  faded  to  indace  Her  Majesty's  Government  to  exercise 
the  option  of  pardiaae  reserved  to  them  by  Clause  7  of  the 
memorandum,  have,  in  accordance  with  Clause  8  of  the  memo- 
randum, and  in  order  to  secure  the  collection  for  permanent  ex- 
hibition and  public  instruction,  and  to  prevent  its  dispersion  into 
private  hands,  acjeed  to  transfer  the  same  to  the  undersized 
Thomas  Fairbaim,  James  Watts,  Thomas  Ash  ton,  (7iUiam 
Entwisle,  Joseph  Heron,  Edmund  Potter,  and  Sigismund  James 
Stem,  Enquires,  hereinafter  designated  "the  Manchester 
mtmt^CTt*'  upon  the  following  terms  and  conditions,  viz.  :->- 

1.  The  sum  of  £13,500  (being  the  amount  of  the  prime  cost 
of  the  collection,  including  the  expenses  incurred  in  reference  to 
it  to  the  present  time)  is  to  be  paid  by  the  Manoheater  man- 
agers to  tlic  account  of  the  London  managers  at  their  luuikers, 
Messrs.  Coutts  and  Co..  m  London,  by  or  before  the  eighth  day 
of  April  1 857,  to  he  applied  by  the  London  managers  in  discharge 
i)f  the  liabilities  of  the  subscribers  to  the  memorandum,  and 
without  any  control  or  responsibility  on  the  part  of  the  Man- 
chester managers  as  to  the  application  of  the  money. 

2.  On  such  payment  being  made,  the  collection  is  to  be  forth- 
with packed  and  forwarded  to  Manchester  at  the  risk  and  ex- 
pense of  the  Manchester  managers,  and  to  be  exhibited  at  the 
Art  Treasures  Exhibition  about  to  take  place  there. 

*  When  the  accounts  tie  dosed,  if  thera  be  aa^  baknce  it 
will  be  returned  oi  course  to  the  Manchester  Committee* 


3.  Unti  the  expiration  of  28  days  next  afler  the  dose  of  dat 
Exhibition,  the  Corporation  of  Manchester  or  any  other  penoa 
or  persons  who  may  be  desirous  to  purchase  the  ooUectionatiR 
for  purposes  ofjyermanent  public  exhibition  and  instmctioD  in 
Manchester,  and  wHl  engage  to  devote  it  to  such  and  no  otkr 
purposes,  shall  have  the  pre-emption  of  the  collection  at  the  mm 
of  £14,175,  and  notice  of  this  pre-emption  shall  be  pubUsiaed  bj 
the  Manchester  managers  in  two  at  least  of  the  Manchester 
newspepers  once  in  each  week  daring  the  28  days  ptevioos  to  the 
signing  of  the  contract. 

4.  J£  such  ri^ht  of  pfe.emptk>n  be  not  claimed,  sod  acontnet 
to  that  effect  signed  within  such  28  days,  the  President  of  the 
Committee  of  Her  Majesty's  Privy  Council  on  Education  dull 
then  have  the  option  of  purchasing  the  collection  entire  fa 
public  purposes  at  the  like  sum  during  the  then  next  2B  dsn, 
and  notice  of  such  option  shaU  be  given  to  him  and  alio  to  the 
London  managers  immediately  after  the  eximtion  of  the  frrt 
mentioned  period  of  28  davs. 

5.  If  snch  purchase  of  tne  entire  collection  be  decUned  hj  tbe 
President  of  the  Committee  of  Her  Biajesty's  Privy  Coundl  on 
Education,  then  he  and  the  Manehcurter  mani^^era  shaU  have  tbe 
further  right  to  purchase  it  between  them  in  equal  poctioiu  at 
any  time  during  14  days  next  after  the  expiration  of  the  seoood 
above  mentionra  period  of  28  days,  and  similar  notice  of  todi 
further  right  of  purchase  shall  be  published  and  given  as  reqaind 
in  the  preceding  Clauses  4  and  5. 

6.  It  the  parties  last  before  named  elect  to  purchase  tbe  col- 
lection between  them,  each  shall  appoint  an  agent  to  represat 
snch  party  in  the  divirion  to  be  mmaie  of  it,  and  sudi  uvisioB 
shall  thereupon  be  made  by  each  agent  (conimendng  with  tja 
Manchester  agent)  selecting  an  object  altematdY  at  tke  pna 
put  agatMt  each  object  in  a  priced  catalogve  of  the  colMa 
authenticated  by  the  signatures  of  the  parties  hereto,  (tht  whole 
of  the  prices  in  such  catalogue  amounting  to  the  before  idcb- 
tioned  sum  of  £14,175),  and  if  only  one  of  such  parties  elect  to 
purchase  one  half  of  the  oollectbn,  then  the  other  part^  tbU 
appoint  an  af^ent  to  represent  them  in  the  selection  and  diTia<« 
ot  the  collection  as  herein  before  stated. 

7.  If  tbe  collection  be  not  disposed  of  as  above  meDtioMd,or 
onlv  half  of  it  be  so  disposed  of,  then  tbe  Manchester  maxis^en 
shall  (with  the  concuneoce  of  the  London  managers)  cause  the 
collection,  or  the  undisposed  portion  of  it,  to  be  sold  by  pal& 
auction  in  London  with  all  reasonable  speed,  and  not  later  this 
the  Ist  of  June  1858 ;  and  if  a  less  sum  than  £14,175  be  raSsti 
on  the  ultimate  disposal  thereof,  the  loss  shall  be  wholly  bone 
by  the  Manchester  managers,  and  if  any  surplus  arise  therefios 
such  surplus  shall  be  accounted  for  and  be  paid  over  by  then  to 
the  London  mona^rs,  to  be  disposed  of  by  the  latter,  as  prorided 
for  by  Clause  9  of  the  memorandum. 

The  Manchester  managers  dgning  these  artides  shall  be  eoo- 
sidered  as  possessed  of  the  legal  ownership  ot  the  ooUectioa  wbes 
handed  over  to  them  by  the  London  managers,  and  as  tbe  pro- 
prietors thereof  for  the  time  bdng,  s abject  only  t*)  tbe  tcnos 
and  conditions  before  expressed,  and  ahalT  be  personally  ivspoDsi- 
ble  to  the  London  managers  for  tbe  due  performance  of  tbusc 
terms  and  conditions. 

9.  If  the  before  mentioned  sum  of  £13,500  be  not  paid  by  tbe 
day  stipulated,  the  London  managers  are  at  liberty  to  dedsic 
this  agreement  at  an  end. 

D.  C.  MAIUORIBANKS,^) 

M.  UZIELLI,  yiiOBdon  Hacogen. 

HENRY  COLE.  J 

THOMAS  FAIUBAIRN. 

JAMES  WATTS. 

TUOS.  ASHTON. 

WILLIAM  ENTWISLE. 

JOS.  HERON. 

EDMUND  POTTER. 

8.  J.  STERN. 


The  following  letter,  in  reference  to  the  nhi- 
mate  disposal  of  this  collection,  has  been  received 
by  the  Oonncil.  The  subject  will  be  brought 
before  the  next  Conference  of  the  Institutions:— 

Sm,— Vour  letter  of  the  29tli  ult.duly  came  to  Iwnl. 
and  1  beg  to  thank  yoii  for  the  trouble  yuu  haw  talvci; 
with  our  communication  respecting  the  Soulages  Cd- 
lection. 

I  regret  to  trespass  further  on  your  kiudoe»  t"^"* 
cerning  the  matter,  but  fearing,  from  the  teuor  of  your 
letter,  that  our  object  is  not  clearly  understood  by  tb« 
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Council  of  your  Society,  and  that  our  proceedings  may 
have  appeared  to  them  to  indicate  a  desire  to  interfere 
unneceeearily  and  unwarrantably  with  the  disposal  of 
tlie  collection,  I  beg  to  explain  our  aims  and  motives 
more  fully. 

In  common  with  moat  perscms  who  are  desirous  that 
the  National  Museums,  collections  of  Works  of  Art, 
&c.,  should  be  extended  and  utilised  as  much  as  possible, 
we  regretted  the  rejection  by  government  of  theSoulages 
Collection ;  and  it  was  with  pleasure  we  learned,  irom 
the  lUuBtrated  London  New  of  the  28th  of  March,  that 
a  number  of  gentlemen  connected  with  Manchester  had 
purchased  it  for  the  purpose  of  exhibiting  it  in  the  Art 
Treasures  Exposition.  We  also  gathered  from  the  same 
source,  that  at  the  close  of  the  Exhibition,  it  was  in- 
tended to  offer  the  collection  for  sale  to  the  citizens  of 
Mandiester,  and  in  the  event  of  it«  being  refused  by 
them,  to  afford  the  government  another  of^rtunity  of 
securing  it  for  the  national  use. 

Believing  that  the  gentlemen  who  thus  generouslj^ 
came  forward  to  render  the  collection  available  to  this 
extent  for  public  gratification  and  instruction,  would  con- 
sent— in  deference  to  the  expressed  wish  of  any  consider- 
able number  of  their  fellow-countrymen — to  abandon 
their  intention  of  tendering  it  to  the  inhabitants  of 
Manchester,  and  offer  it  to  the  government  immediately 
on  the  termination  of  the  Exhibition,  we  ventured  to 
request  you  to  bring  the  subject  under  the  notice  of  your 
Council  and  of  the  Institutions  associated  with  your  So- 
ciety, as  it  appeared  to  us  to  be  one  specially  appropriate 
for  their  consideration.  Allow  me  to  add  that  an  ex- 
pression in  the  address  of  the  Executive  Committee  to 
H.  K.  H.  Prince  Albert,  on  the  occasion  of  the  opening 
of  the  Exliibition,  would  appear  to  give  some  degree  of 
oountenance  to  our  opinion.  Speaking  of  the  Soulages 
Collection, the  Conunittee  say,  *'We  would  express  a' 
confident  hope  that  it  may  yet  be  preserved  in  its  entirety, 
after  the  dose  of  the  Exhibition,  for  mare  geiieral public 
inttmetion"  The  italics,  it  is  only  proper  to  say,  are 
mine. 

But  it  may  be  said,  the  government,  if  it  had  the 
opportunity,  would  again  refuse  to  purchase  the  collection. 
We  think  otherwise.  The  former  rejection  was  made 
on  the  eve  of  a  general  election^  when  the  government 
wa«  Baturally  anxious  to  stand  well  with  aU  parties,  and 
was  mainly,  we  beliova,  in  deference  to  the  implied  wishes 
of  the  so-«alled  economists,  who  are  continually  crying 
**  Retrenchment,  retrenchment."  Now  that  the  exoit«- 
ment  and  pressure  of  the  elcctnon  are  over,  we  believe 
that  if  the  question  were  urged  on  the  consideration  of 
Parliament  by  the  Societies  and  Institutions  w^hose 
special  object  is  the  spread  of  art,  science,  and  literature, 
the  national  purdiase  of  the  collection  would  be  the 
result. 

If  you  should  deem  the  matter  worthy  of  further 
notice,  perhaps  you  will  be  good  enough  to  bring  it  again 
before  the  Council  of  your  Society. 

Ke^tting  that  circumstances  have  prevented  me  from 
replying  earlier,  I  am,  &c., 

E.  BRUNT,  Secretary. 

Pottsxy  Mechanic*  InitUutios*  Haxdej  {ImU  Shelton), 
StaffordBhlro  Fotteiief,  Mar  22, 1857. 


Palmerston,  and  also  its  opinion  that  the  society — from 
its  long,  honourable,  and  usefHil  labours  in  the  promotion 
of  arta,  commerce  and  manufactures,  as  well  as  from  its 
connection  with  the  great  bulk  of  the  Mechanics'  Institu- 
tions in  the  kingdom — ^is  eminently  qualified  to  become 
the  centre  of  diffusing — through  the  medium  of  these 
Institutions — any  assistance  which  the  government  may 
determine  on  rendering  to  the  furtherance  of  the  Scien- 
tific and  Industrial  Education  of  the  People." 


MEMORIAL  TO  LORD  PALMBRSTON. 

The  Council  have  received  from  the  committee 
of  the  Pottery  Mechanics'  Institution,  Hanley, 
Stafifordshire,  a  copy  of  a  resolution  passed  at  a 
meeting  of  that  body,  held  May,  1867,  as  fol- 
lows : — 

"  That  this  committee  begs  to  express  its  entire  con- 
currence in  the  sentiments  enunciated  in  the  memorial 
recently  presented  by  the  Society  of  Arts  to  Viscount 


THE  PROPOSED   EOOKOMIO  MUSEUM. 

The  following  documents,  taken  from  the 
Minutes  of  the  Coimcil  of  the  Society  of  Arts, 
may  serve  to  explain  the  origin  and  purpose  of 
the  proposed  Economic  Museum,  commenced  in 
the  Society's  name,  and  presented  to  the  Govern- 
ment Department  of  Science  and  Art,  with  a 
view  to  its  becoming  the  nucleus  of  a  Special 
Museum  for  the  instruction  and  benefit  of  the 
Working  Classes. 

Report  No,  1  (on  ike  proposed  Economic  Muteum),  ad' 
dressed  io  the  Chairman  of  the  ChuncU,  hy  Mr,  T,  Tvsining 
Jun,t  April,  1867. 

Sib, — ^The  experience  acquired  since  1847  in  ^  the 
managing  committee  of  the  Labourer's  Friend  Sociefy, 
led  me  to  a  conviction,  tliat  much  of  the  privation,  dis- 
comfort, and  ill-health  to  which  the  working  classes  are 
subject  in  this  and  other  countries,  and  many^  of  the 
errors  and  failures  of  the  friends  of  the  poor  in  their 
benevolent  endeavours.,  might  be  avoided  by  a  n^ore 
general  diffusion  of  that  kind  of  practical  knowledge  in 
matters  of  domestic  and  sanitary  economy,  which  may 
be  termed  the  science  of  common  life.  I  perceived,  at 
the  same  time,  that  the  only  way  to  make  that  know- 
ledge popular,  was  to  offer  it  in  an  ea^,  familiar,  and 
attractive  form ;  and  thus  I  was  naturally  led  to  the  plan 
of  establishing  exhibitions  and  permanent  museums  of 
domestic  economy. 

I  began  in  XS50  to  collect  notes  for  carr>'ing  out  this 
idea,  which  received  the  sanction  of  the  Council  of  the 
Society  of  Arts  on  the  21st  of  Julpr,  1852,  and  was 
honoured,  in  1864,  with  the  approbation  of  the  Emperor 
of  the  French.  In  March,  1866,  it  was  fully  developed 
in  a  memorandum  addressed  to  Lord  Ebrington,  then 
our  chairman,  and  which  was  extensively  distributed  in 
Oreat  Britain  and  the  Colonies,  under  the  joint  sanction 
of  the  Society  of  Arts,  the  Labourers'  Friend  Society, 
and  the  Metropolitan  Association  for  Improving  the 
Dwellings  of  the  Industrious  Classes.  X  also  published 
abridged  translations  of  this  document  in  German  and 
Frencn,  and  in  the  latter  form  it  was  submitted  to  the 
International  Conference  held  at  Paris  in  July,  1865,  by 
the  President,  the  Vioomto  de  Melun.  The  Assembly 
passed  a  vote,  recommending  that  coUeotions  of 
articles  of  domestic  economy  should  be  formed  in  the 
several  countries;  and^  in  pursuance  of  this  resolution,  a 
Qommittee  was  at  once  appointed  for  taking  advantage 
of  the  facilities  oflfered  by  the  Fronch  Universal  £zhi- 
bition. 

Thanks  to  high  patronage,  and  to  the  friendly  support 
of  M.  Le  Play,  then  Commissary-General  of  the  Great 
Exhibition,  the  exertions  of  the  eminent  gentlemen  com- 
pofling  the  committee  were  as  successful  as  the  limited 
time  to  which  their  operations  were  confined  would 
possibly  allow.  On  tho  16th  of  September,  a  Gallery  of 
Domestic  Economy,  annexed  to  the  "  Jfalais  de  V Indus- 
trie,**  was  inaugurated  in  the  presence  of  a  deputation 
of  the  Society  of  Arts ;  and  on  the  29th  of  October,  the 
Emperor  and  Empress,  accompanied  by  Prince  Napoleon, 
inspected  this  colkction  for  nearly  two  honrs»  and  ex- 
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pressed  to  me  the  interest  they  felt  in  it  in  the  most 
courteoQs  terms. 

My  worthy  friend,  H.  DuqMtiaax,  took  up  most 
warmly  a  means  of  doing  good,  of  which,  in  his  incessant 
lahours  for  the  benefit  of  the  poor,  he  had  already  felt 
the  desirableness ;  and  his  exertions,  seconded  by  several 
eminent  coadjutors,  and  by  the  patronage  of  the  Belgian 
Government,  broaght  aboat  the  very  complete  andsao- 
cessfU  specimen  of  an  Exhibition  of  Domestic  Economy, 
which  tiie  delegates  of  the  Society  of  Arts  to  the  BrosselB 
Consress  witnessed  in  that  city  in  September  last. 

The  idea  of  teaching  the  science  of  common  life  by 
means  of  economic  collections,  is  sosoeptible  of  being 
..  carried  out  in  varions  forms.  Of  these,  the  temporary 
exhibition  is  the  most  brilliant,  and  is  not  without  other 
advantages;  but  I  have  been  throughout  of  opinion, 
that  the  most  nractically  useful  lessons  woold  be  those 
taught  by  the  less  commercial,  and  more  educational 
oiganization  of  permanent  museums,  gradually  and 
carefully  developed,  and  I  was  particularly  desirous  that 
the  latter  form  should  be  carried  out  in  England. 

The  Council  of  the  Society  of  Arta  has  in  tnis  afforded 
me  an  assistance  for  which  I  feel  truly  grateM,  by 
^allowing  the  collection,  which  I  have  been  happy  to 
make  at  my  own  expense,  to  bear  the  Society's  name, 
thereby  securing  many  interesting  donations,  among 
which  I  will,  for  the  present,  only  mention  the  fol- 
lowing : 

From  the  Labourers'  Friend  Socie^,  a  set  of  large 
coloured  representations  of  their  model  dw^ings,  with 
other  plans  and  Drawings ;  from  the  "  Soci^t^  des  Cit^ 
Ouvriores  de  Mulhouse,"  plans  and  drawings  of  their 
establishments;  fVom  MM.  Charles  and  Co.,  Paris, 
sundry  cooking  appliances;  from  M.  Goss,  Bayeux, 
£Vance,  a  valuable  series  of  articles  in  fire-proof  porce- 
lain; from  M.  Bedier,  Paris,  an  amirtmont  of  cheap 
docks;  from  J.  Barrow,  Esq.,  an  Esquimaux  Dress, 
Ac, ;  from  T.  Gibbs  and  Co.,  London,  a  collection  of 
grains,  seeds,  &.;  from  Price  and  Co.,  Patent  Candle 
manufacturers,  specimens  illustrative  of  their  produc- 
tions ;  from  M.  Alexandre,  Paris,  a  specimen  of  bis  cheap 
melodium,  or  village  organ,  d;c.,  &c. 

It  may  be  seen,  on  referring  to  the  Minutes  of  the 
Meetings  of  Council  of  the  12th  and  19th  of  December, 
1855,  that  whilst  authority  was  given  me  for  forming  an 
Economic  Collection,  it  was  arranged  that  if  **  Govern- 
ment should  at  any  time  agree  to  take  charge  of  the 
Economic  Museum,  with  a  view  to  its  becoming  a  oa- 
tional  institution,  the  same  should  be  made  over  to 
them." 

I  am  happy  to  be  able  state  that  a  favourable  oppor- 
tunity now  presents  itaelf  for  carrying  out  this  intention, 
by  obtaining  the  annexation  of  our  collection  to  the 
Educational  Museum  now  beinsr  formed  at  South  Kensing- 
ton. Notwithstanding  the  aU  but  insurmountable  ob- 
stacles opposed  to  my  progress  by  my  continued  ill- 
health,  I  have  succeeded  by  slow  degrees  in  bringing 
Home  of  the  classes  of  the  Collection,  and  particularly 
the  Alimentary  department,  to  so  forward  a  state  that, 
with  the  additioua  «hi«h  might  Jbe.  at  once  made  from 
the  stores  remaining  in  the  hands  of  the  Government 
from  the  Exhibition  of  1851,  and  with  the  contributions 
which  would  sjx^htarieously  ilo^  in  as  soon  as  it  could 
be  made  publicly  known  thii  the  Museiun  of  Domestic 
Economy  was  become  an  accomplished  tact  and  a  na- 
tional institution,  the  whole  might  be  made  ready  for 
public  display  in  a  few  months,  and  certain  portions 
within  a  few  weeks.  1  have  every  reason  to  believe 
that  if  ibt  Ceuncil  will  authorise  me  to  offer  the  Collec- 
tion to  the  Government,  it  will  at  once  be  accepted  on  a 
mntual  understanding  that  no  ckim  whatever  will  be 
made  by  the  Society  of  Arts  for  any  expense  inourred  in 
its  formation,  and  that,  on  the  od^er  hand,  it  will  be 
developed  and  exhibited  in  aoeordanoe  with  the  views 
which  have  directed  its  fonnatien,  and  of  whioh  the 
following  it  a  tnmmary  statement:*- 


Pwwm  of  the  Beonomic  Mumum. 
Though  the  lessons  of  Household  and  Hsalth  fi» 
nomy  intended  to  be  taught  by  the  Eoooomie  Miueim 
may  be  useful  to  aU  classes  of  society,  they  will  be  mn 
particularly  addressed  to  Uie  working  daases,  beng 
designed  to  impart  to  them,  in  an  easy  and  agneiHi 
manner,  the  knowledge  of  eommon  <Atft^,  and  to  Aot 
them  how  they  may  promote  the  health,  comfort,  ani 
happiness  of  themselves  and  their  families.  Anxagit 
the  varions  means  combined  for  this  pcnpoie  my  k 
mentioned  the  following : — 

I.  To  collect  at  home  and  obtain  from  abroad,  aad  to 
exhibit  witii  explanatory  labels,  in  the  manner  mosi  ooe- 
ventent  for  ini^tion,  specimens  of  fhmitnre,  hodseboU 
utensils,  dothmg,  food,  and,  m  short,  of  €r?«iy  artide 
or  contrivance  iR^ich,  from  its  cheapness,  combined  wiU 

Sood  quality,  its  convenience,  its  genuineness,  or  its  ooe- 
uciveness  to  health,  ma^  be  deemed  likely  ^pronott 
the  comfort  of  ihe  workmg  classes  in  Great  Bntain  or 
the  colonies. 

II.  To  display  likewise  in  series  or  groups  all  arltcki 
of  common  use ;  showing  by  instructional  labels,  dii- 
grams,  coloured  drawings,  &c.,  how  they  are  obtained 
or  prepared,  imparting  other  elements  of  usefol  knov- 
ledj^,  and  referrinff  for  fuller  iUnstraticHis  to  such  iniiti- 
tutions  as  the  Geological  Museum  in  Jermyn-slreei,  tbe 
Botanical  Museum  at  Kew,  or  otiier  sources  of  inforau- 
tion  which  may  be  within  reach. 

III.  More  especially  to  teach  the  working-classes  bot 
to  distinguish  the  relative  qualities  of  the  articles  osed 
by  them,  such  as  genuineness,  wholesomeness,  durabilitT. 
&c.,  and  consequent  relative  value ;  so  that  they  may  be 
guided  to  lay  out  their  money  to  the  best  advantage, 
and  be  guaided  against  adalteratkn  and  fmtid. 

IV.  The  selection  and  amngement  of  the  artida 
and  illustrations  of  the  museum,  to  be  ruled  by  moeh 
the  same  principles  as  would  guide  a  professor  inteodisg 
to  deliver  a  course  of  popular  lectures  on '  *  Hotisehold  afid 
Health  Economy,*'  whilst  we  may  imagine  the  text  of 
the  lectures  as  cut  up  and  appended  to  the  artldes  in  ibe 
form  of  labels. 

y.  Care  to  betaken  not  to  interfere  unnecessarily  with 
the  exisdng  channels  and  customs  of  trade;  but  in- 
ventors, patentees,  and  others  entitled  to  exce^ioDil 
favour,  to  be  allowed  to  deposit  sam]^  of  dicir  goodk 
in  the  museum  under  certain  restrictions. 

VI.  To  make  manifest,  by  the  stady  and  oompsriaHi 
of  what  exists,  the  deficiencies  whidb  have  to  be  fOp- 
plied ;  and  to  point  out  these  to  inventors  and  mano- 
fiteturers,  endeavonrin^  to  stimulate  their  exertions  br 
the  assurance  of  publicity  and  patronage. 

VII .  To  show  Dy  models,  drawings,  and  wofidBg  plaw, 
accompanied  with  estimates,  results,  ^c,  how  architects, 
builders,  and  benevolent  capitalists  may.  with  a  prospect 
Of  a  good  return  fof  their  capital  or  their  labour,  rain 
improved  habitationt  for  the  working  dasaes  in  Umn  ff 
country,  or  renovate  with  advantage  existing  dwdliop. 
Also,  how  the  arrangements  of  benevolent  etablishmenis 
of  every  deteription  may  be  economically  improved. 

It  has  become  evident  that  model  dwellings,  uA 
healthy  and  comfortable  lodffing-houses,  will  not  oecouie 
the  oixlinary  type,  till  builders  and  sfMenlators  cao  be 
convinced,  not  only  that  they  may  be  made  to  yield  that 
return  whioh  a  philanthropist  would  content  himself 
with,  but  tliat  they  may  become  almost  as  remunerative 
as  dwellings  of  the  old  style. 

To  accomplish  this  we  must  put  in  requisition  every 
available  building  material  and  contrivance,  every  im- 
provement in  fittings,  &c.,  which  may  cheapen  the  pro- 
moting of  health  and  comfort. 

VIII.  To  promote  imptoved  contrivanosh  for  ventila- 
tion, seweraee,  and  other  sanitary  purposes,  cheap  medkal 
and  sui^gicai  appliances,  and  means  for  preventiog  or 
alleviating  the  accidents,  injaries,  and  diseases  which 
attadi  to  various  industrial  occupations. 

IX.  To  illustrate  by  everytfaifig  that  may  be  QSBftiIl.v 
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suggertive  or  ratioDally  interesting,  the  condition  of  the 
hzunbler  oUiaes  in  all  parts  of  the  world. 

X»  To  Qollect  in  a  library  attached  to  the  Museum 
pohlioations  and  documents  required  for  completing  the 
information  given  on  the  labels,  concerning  the  various 
articles  displayed  in  the  Muaeum ;  or  which  may  be  use- 
ful for  reference  to  the  working  Glasses  or  their  friends, 
as  bearing  on  their  household  economy,  their  earnings 
and  expenditure,  their  habits,  wants,  and  resources ;  and 
likewise  the  laws  which  specially  aiTect  them  and  the  in- 
stitutions established  for  their  benefit. 

XI.  To  publish  from  time  to  time  an  Official  Cata- 
logue, kss  intended  for  the  use  of  visitors  to  the  Museum, 
for  whom  it  will  be  in  a  great  measure  superseded  by  the 
system  of  explanatOKV  labelling,  than  for  reference  and 
instruction  out  of  the  Museum,  as  a  Hand-book  of  House- 
hold and  Health  Economy. 

XII.  To  publish,  or  promote  the  publication  of,  sets 
of  diamms  and  coloured  illustrations,  of  the  nature  of 
those  displayed  in  the  Museum,  and  which  nu^  serve  to 
laciUtate  the  teaching  of  the  Science  of  Common  Life  in 
schools.  Mechanics'  Lostitutions,  &c, 

XIII.  To  consider  the  Economic  Museum  established 
in  the  Metropolis  as  a  central  institution,  embracing  the 
whole  of  {the  requirements  of  the  working  population  of 
the  British  Empire,'  and  forming  a  type  to  be  imitated 
in  the  populous  towns  of  the  United  kingdom  and  the 
Colonies,  on  a  more  or  leas  comprehensive  scale,  according 
to  the  reouirements  and  resources  of  the  locality. 

XIV .  To  favour  the  formation  and  affiliation  of  these 
local  collections  by  means  such  as  the  fdlowing : 

(a)  By  adopting  in  the  character  and  size  of  the  speci- 
mens, and  in. the  fittings  and  appliances  for  displa^ng 
them,  a  style  as  simple,  cheap,  and  compact  as  possible, 
with  a  view  to  show  what  may  be  done  with  limited 
means  in  a  limited  space. 

(6)  By  showing  now  the  commonest  things  may  be 
rendered  interesting  and  instructive,  and  how  objects, 
which  elsewhere  serve  merely  to  excite  a  passing  curio- 
sity, may,  by  appropriate  labelling,  be  made  to  impart 
lessons  of  practical  Imowledge  and  improvement. 

(«)  By  ooUeoting  and  distributing  duplicates. 

{d)  By  giving  in  the  Museum  Catalogue  every  kind  of 
infonnation  and  advice  whlsh  may  facilitate  the  getting 
t(>gether«nd  the  arranging  of  the  local  collections. 

aV.  To  constitute  the  Economic  Museum  a  medium 
for  the  interchange  between  Great  Britain  and  other 
countries  of  inventions,  contrivances,  publications,  and 
authentic  infonnation,  bearing  on  Um  physical  and  intel- 
lectual improvement  of  the  people ;  the  Museum  librarv 
becoming  a  centre  for  internationaloorreqwndence  on  all 
matters  connected  with  the  well-being  of  the  industrious 
classes,  according  to  the  plan  recommended  by  the  Philan- 
thropic Congress,  recently  held  at  Brussels,  and  which  it 
is  intended  to  organise  systematically  at  the  next  meet- 
ing, to  be  held  at  Frankfort,  in  the  autumn  of  the  present 
year. 

With  regard  to  classification,  I  have  found  it  practi- 
cally convenient  to  maintain  that  of  my  Memorandumy 
with  a  few  trifling  alterations,  bringing  it  to  the  follow- 
ing arrangement : 

Class  I.  Building  designs.  Models,  drawings,  and 
plans,  showing  the  exterior  and  interior  arrangements  of 
dwellings  and  buildings  of  eveiv  description,  existing  or 
propoeed  to  be  constructed  for  the  use  or  benefit  of  the 
working  classes. 

Class  II.  Materials  for  building  and  household  pur- 
poses. 

Class  III«  EtttingS)  ftimiture,  and  household  utensils. 

Class  IV.  Fabrics  and  clothing. 

ClaoB  V.  Food,  fuel,  and  other  household  storesj 

Class  VI.  SanitarjT  departmenti 

Class  VII.  Educational  department* 

Class  VIII.  MisceUaneous  articles  not  referable  to  the 
foreffoinff  classes. 

ClaasJLX.  The eoo&omiclibrary. 


It  was  suggested  in  the  Mtmorandwn  that  series  of 
articles  and  appliances  appertaining  collectively  to  various 
occupations,  such  as  those  of  the  miner,  the  fisherman, 
the  emigrant,  &c.,  or  illustrating  the  condition,  occupa- 
tions, and  habits  of  the  working  classes  in  various  parts 
of  the  world,  might  be  collected  in  a  special  class ;  but  I 
find  it  will  be  more  convenient  to  place  these  groups  in 
various  ^arts  of  the  museum  that  may  happen  to  aGSbrd 
space  suitable  for  their  display.  The  same  may  also  be 
done  with  portraits,  autographs,  &c.,  of  working  men, 
who  by  their  genius  and  honourable  industry  have  raised 
themselves  to  an  eminent  position  in  society. 
I  have  the  honour  to  be,  sir. 

Yours  respectfully, 

T.  TWINING,  Jun. 

SxWaeUfivm  MuwUi  of  Oounca  of  April  29, 1857. 

Resolved :  That  Mr.  Twining  be  authorised,  on  the 
part  of  the  council  to  offer  to  transfer  to  the  Department 
of  Science  and  Art  the  Economic  Museum  formed  at  the 
Society's  house  under  Mr.  Twining's  superintendence ; 
such  presentation  being  made  free  of  all  cnar^  or  claim 
on  the  part  of  the  society,  for  any  expenses  incurred  in 
its  formation  or  in  connexion  with  it ;  the  department 
undertaking  to  develop  and  exhibit  the  collection  in  such 
a  manner  as  may  be  most  conducive  to  the  public  ad- 
vantage and  in  accordance  with  the  views  which  have 
directed  its  formation. 

Besolved :  that  the  best  thanks  of  the  council  be  pre- 
sented to  Mr.  Twining  for  his  exertions  in  commencing 
and  establishing  the  Economic  Museum,  and  for  his 
liberality  in  supplying  funds  necessary  for  that  purpose. 

Sicond  Beport  on  the  Economic  Mtueum, 

Sir,— I  beg  leave  to  report  to  the  council  that  I  trans- 
mitted to  the  Department  of  Science  and  Art  a  copy  of 
ti^e  resolution  by  whid^  I  was  empowered  to  oner  to 
Government,  in  the  Society's  name,  the  collection  of 
artides  of  domestic  and  sanitary  economy,  and  I  have 
the  pleasure  to  report  the  acceptance  of  the  same. 

Whilst  I  take  this  opportunity  of  renewing  niy  sincere 
acknowledgments  for  tne  courteous  assistance  with  which 
I  have  been  favoured  by  the  council  and  by  the  officera 
of  the  Society,  I  may  express  a  hope  that  the  council  will 
still  continue  to  foster  the  success  of  an  undertaking, 
having  for  its  object  the  improvement  of  the  physical  con- 
dition of  the  working  classes,  and  which  may  be  con- 
sidered as  auxiliary  to  the  society's  efforts  for  promoting 
their  intdlcctual  development.  I  trust  that  the  society 
may  continue  to  be  a  medium  for  the  importation  of 
foreign  improvements,  and  that  the  ramifications  of  its 
influence  throughout  the  United  Kingdom  and  the  Colo- 
nies, wiU  continue  to  be  available  for  collecting  and  dif- 
fusing sound  principles  and  improved  appliances  in  every 
department  or  household  and  health  economy, 

I  have  the  honour,  &c.,  Jltc, 

T.  TWINING,  Jun. 

Pertyn  Hoiue,  Twleksuhsm, 
Msj  I3t  18ST. 


Jjomt  €titxti$Bt(littftt. 


INCREASED  SUPPLIES  OF  COTTON. 

Sir, — ^Having  perused  with  interest  the  proceedings  of 
the  Society  of  Arts,  at  their  meeting  on  tne  18th  inst., 
on  the  sab|eet  of  obtaining  from  the  East  Indies  a  sup^y 
of  cotton  m  our  manufactures,  I  am  prompted  to  oner 
to  the  Society  a  few  observations  which  tiie  paper  of  Mr. 
Smith  and  the  discuarion  to  Which  it  led  have  suggested 
to  met  Although  the  coitoh  districts  of  India  eotnpre«> 
hend  a  vast  extent  of  territoiy,  I  believe  that  certain 
soils  and  climates  are  eqpedally  adapted  to  partieular 
varietiea— for  example,  that  Dacca  is  fkraaiMe  for  the 
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growth  of  that  fine  and  elastic  fibre  from  which  is  fabri- 
cated the  mnslin  of  that  name,  while,  in  Ceylon,  the 
soil  is  adapted  only  to  the  production  of  the  coarser  kinds, 
from  which  the  common  dothiug  of  the  peasantry  is 
manufkctnred ;  hence  by  inquiries  and  observations  in 
various  quarters,  it  may  readily  be  discovered  where  the 
American  cotton,  used  m  our  English  factories,  can  best 
be  raised.  The  offer  of  a  premium  would  encouiage 
enterprising  individuals  to  direct  their  attention  to  the 
subject  in  different  parts  of  the  country. 

The  mtem  of  land  revenue  assessments  in  India  is 
admitted  to  constitute  a  formidable  obstacle  to  those 
who  might  be  disposed  to  invest  capital  in  augmenting 
the  suDply  of  cotton  and  other  valuable  productions 
available  to  commerce  and  the  arts,  and  the  impoverish- 
ment of  the  landholders  under  its  operation,  does 
assuredly  present  a  wide  contrast  to  the  condition  of  the 
country  in  ancient  times,  when  it  was  reclaimed  and 
settled  by  a  thriving  and  intelligent  i>cople,  whose  skill 
and^  enterprise  are  attested  by  the  stupendous  works 
which  they  executed.  From  the  ruins  of  those  works 
being  found  in  the  midst  of  dense  forests,  it  is  evident 
that  the  lands  must  originally  have  been  cleared  and  re- 
claimed by  great  labour,  and  from  the  ancient  tenures, 
where  they  have  been  preserved,  as  in  Ceylon,  it  is  also 
proved  that  they  were  accomplislied  under  a  system 
which  held  out  great  encouragement  to  the  settlers,  that 
the  rights  of  property  were  held  sacred,  the  landmarks 
respected,  and  that  the  contributions  to  the  state,  as  well 
as  for  local  and  municipal  purposes  were  light  and  freely 
conceded,  the  former  not  exceeding  1-lOth  of  the  pro- 
duce, and  the  communities  held  themselves  i-esponsible 
for  the  collection  of  them. 

Although  tanks  and  water-coursea  for  im'galion  of  the 
lands  were  often  executed  by  the  state,  they  were  as  often 
undertaken  by  local  committees  and  by  individuals, 
whose  lands  they  fertilised,  and  even  in  cases  where 
the  work  was  executed  by  slaves,  their  industry  was 
stimulated  by  the  allotment  to  them  of  cleared  lands  as 
hereditary  tenants,  and  such  was  the  respect  acquired  by 
the  possession  of  land,  that  the  rent«  were  often,  in  a 
generation  or  two,  redeemed  or  remitted.  To  contend, 
therefore,  that  the  rent  of  land  has  never  been  private 
property  in  India,  or  that  the  state  has  a  just  right  inde- 
finitely to  raise  its  assessments,  is  a  mistake  which  alone 
can  be  ascribed  to  our  being  the  immediate  successors  to 
the  Mabomedans,  a  race  who  acknowledged  no  rights  in 
the  infidel  Hindoos,  and  were  intent  only  on  using 
Uieir  power  to  extract  from  the  impoverished  landholders 
the  funds  they  require<l  for  the  support  of  their  conquer- 
inar  armies.  The  scourging  of  the  collectors  and  land- 
holders in  the  palace  of  Tippoo  Sultan,  at  Seringajiatam, 
as  witnessed  by  the  missionary  Swartz,  typified  the  prac- 
tices which  had  prevailed  for  ages,  especially  in  the 
dedtno  of  the  Mogul  power,  and  which  are  not  yet  wholly 
extinct  with  our  native  agents. 

The  average  rate  of  assessments  throughout  India  has 
been  estimated  at  70  per  cent,  of  the  produce,  leaving  30 
per  cent,  for  the  landholder,  and  to  show  the  effect  of  a 
permanent  settlement,  even  on  these  terms,  it  may  be 
sufficient  to  refer  to  the  Zemindary  settlement  in  Bengal, 
where  the  exactions  of  the  state  had  amounted  to  10-Ilths 
of  the  produce,  and  although  the  liabilitv  to  discharge 
this  exorbitant  assessment  mined  the  first  Zemindars, 
the  effect  of  the  permanent  limitation  of  the  public 
demand,  led  to  the  introduction  ot  capital  in  improving 
the  cintivation,  and  tt  reclaiming  the  waste  lands,  so 
that,  in  20  years,  the  1-llth  share  of  the  landholder 
wai  equivalent  to  the  fixed  reftt  tof  lO-Uths  paid  to 
the  govemttent,  while  a  better  gtiarante^e  was  af- 
forded  for  the  payment  of  the  taxes,  such  having 
been  the  effect  of  the  permanent  settlement,  al- 
although,  with  all  its  defects,  there  is  enough  reason  to 
hope  that  the  limitation  of  the  public  demand  upon  the 
UodiMildep  tliroiM;hoiii  lodiA  mmld  evooamge  the  intrO- 
aaction  of  capital;  both  in  extending  the  cultitiitioii  df 


impoverished  districts  and  in  promoting  the  improved 
culture  of  cotton,  and  other  valuable  products,  adapted 
to  the  British  markets.  Even  if  leases  for  20  yean  were 
to  be  granted,  at  fixed  and  moderate  rates  of  assessment, 
with  the  right  of  redeeming  the  rents  on  equitable  tenns, 
capitalists  might  be  induced  to  come  forward,  but  while 
the  demand  is  fluctuating  the  prospect  is  hopeless. 

In  regard  to  the  defective  administration  of  justice  in 
India,  it  is  much  to  be  regretted  that  the  supreme  judi- 
catures, established  under  Mr.  Pitt's  Bill,  had  not  been 
originally  invested  with  an  appellate  jurisdiction  from 
the  native  courts,  bv  which  tne  laws  would  have  been 
progressively  assimilated  in  harmony  with  the  principles 
of  the  English  common-law,  and  the  natiN'e  customs 
recognised  and  respected  when  not  at  variance  with 
those  principles. 

The  execution  of  works,  which  would  provide  for  the 
irrigation  of  the  lands,  and  facilitate  the  transport  cf 
produce,  need  not  depend  wholly,  on  the  government, 
although,  at  the  outset,  its  guarantee  would  encourage 
capitalists  to  undertake  them.  I  apprehend,  howe^-cr, 
that  it  is  a  mistake  to  assume  that  the  railways,  when 
completed,  will  not  be  available  for  the  conve>'ancc  of 
cotton  and  other  heavy  goods.  The  assiatAnce  afforded 
by  them  in  supplying  Bombay  with  water,  during  the 
late  drought,  affords  a  proof  that  they  will  materially 
aid  in  bringing  cotton,  and  other  bulky  commodities  to 
market — as  they  do  in  the  rapid  distribntion  of  coal  in 
this  country,  'the  completion  of  these  important  works 
should,  therefore,  be  accelerated. 

That  encouragement  should  be  given  to  European 
enterprise  in  India  it  is  hardly  necessary  to  urge 
at  this  day.  The  Mussulmans,  during  six  centuries  of 
occupation,  founded  a  population  of  ten  millions 
in  the  country,  and  in  one  century  we  have  scarcely  in- 
troduced as  many  hundreds  of  permanent  settlers.  M 
there  is  no  field  for  any  except  those  whose  capital,  »*kiU. 
and  enterprise  would  benefit  the  country,  there  can  be 
no  reason  why  the  utmost  encouragement  should  not  be 
held  out  to  them.  Indeed,  it  is  an  obvious  policy  that 
we  should  augment  our  numbers,  as  well  fbr  our  own 
safety  as  for  the  moral  and  material  improvement  of  the 
country. 

A  service  of  several  years  in  continental  India,  and 
also  in  Ceylon  and  Java  (two  Hindn  colonies),  h»8  le^ 
indelible  impressions  on  my  mind  of  the  efkcis  of  past 
systems,  and  of  the  means  by  whicli  those  countries  may 
regain  their  prosperity,  and  contribute  with  onr  co-opcia- 
tions  to  the  augmented  resources  of  the  empire. 

If  there  should  be  any  desire  for  further  information  as 
to  my  views  of  Indian  tenures  and  finance.  I  bee  to  refer 
to  parliamentarj'  papers  which  were  laid  before  the  House 
of  Commons  on  March  1882.  and  March  1838. 

I  am,  &c,f 

W.  COLEBROOKE, 

DBtohet,  Hay  1»,  I86Y.  K^K>r-G«ienL 


MR.  BINKS'S  PAPER  ON  NITROGEN  IN  STEEL. 

Sir,— I  had  been  informed  that  this  paper,  announced 
for  reading  at  the  commencement  of  the  present  seasion 
of  the  Society  of  Arts,  had  been  postponed,  pending  the 
result  of  working  certain  patent  processes.  From  the 
remarks  of  many  of  the  speakers,  this  impression  seemed 
to  be  general.  In  the  expectation  that  we  were  to  be 
gratified  by  hearing  particulars  of  another  addition  to 
the  numerous  improvements  propounded  during  the  pa^t 
twelve  months  in  the  manufacture  of  iron  and  steel,  and 
the  exhibition  of  the  results,  I  was  induced  to  brbg  ((^ 
comparison  part  of  some  samples  of  iron  and  steel  of  a 
high  character,  manufactured  oy  the  processes  already  in 
use  in  this  country,  which  I  am  collectine  for  the  Jennrn- 
street  Museum.  I  was  particularly  led  to  do  this  wmn 
I  noticed  that  Mr.  Fairbaim  was  to  bo  tjie  chainnan  oi 
the  evening,  because  these  remarkable  aax&ples  wcte  made 
by  the  beautifully  simple,  bat  litUe  tmdentood,  procctf 
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of  boiling  malleable  iron  direct  from  the  V^/  V^St  ^i^h* 
oat  the  intervention  of  the  I'eiinery,  a  process  on  which 
Mr.  Fairbaim  and  the  inventor,  Mr.  Joseph  Hall,  had 
lately  been  in  correspondence.  Having  the  specimens  by 
me,  I  seized  the  occasion  to  exhibit  the  matchless  capa- 
bilities of  an  invention  of  the  origin  of  which  Mr.  Fair- 
bairn  expressed  his  regret  he  could  find  no  printed 
account,  when  writing  Uis  late  article  in  the  Eneydopmdia 
Britannka^  and  showing,  by  the  tenacity,  colour,  and  fibre 
of  those  specimens,  that  tiie  boiling  process  was  already 
perfected  to  a  degree  which  render^  it  improbable  that 
Mr,  Nasmyth's  steam,or  any  other  invention,  could  carry 
that  perfection  farther.  As  I  had  been  suffering  under 
the  same  disadvantage  for  ten  years,  anxious  to  learn  the 
early  origin  of  the  boiling  process,  and  unable,  even  from 
my  father's  extensive  experience,  to  obtain  the  informa- 
tion I  desired,  I  seised  on  the  facts,  very  lately  presented 
to  me,  with  the  avidity  and  enthusiasm  which  I  can 
never  avoid  feeling  towards  the  true  invention  of  any 
real  improvement  in  our  great  arts.  My  love  of  award- 
ing justice  in  such  cases,  and  placing  the  right  man  in 
the  right  place  in  the  Temple  of  Fame  and  national 
utility,  as  I  have  endeavoured  to  do  with  Henry  Cort,  is 
a  peculiarity  I  cannot  avoid,  and  I  often  wish  it  were  less 
singular.  The  invention  of  a  ^ocess  which  enables  the 
aid  of  the  refinery  to  be  dismissed,  and  produces  direct 
from  the  pig,  with  certainty  and  economy,  qualities  of 
iron  iar  superior  to  any  it  is  possible  to  obtain  by  tlie 
original  puddling  process,  is  as  great  a  stage  in  the  his- 
tory of  this  manufacture  as  any  of  the  few  great  steps  on 
record.  Yet  from  the  habitual  neglect  of  taking  pains 
to  couple  the  name  of  the  inventor  with  his  invention, 
the  first  authorities  were  quite  ignorant  of  it,  until  the 
allegations  made  by  Mr.  Bessemer  at  Cheltenham  brought 
the  facts  to  light.  It  seems  as  natural  to  name  the  author 
of  an  important  invention  as  to  name  the  general  who 
won  a  great  battle,  the  place  where  it  was  fought,  the 
kingdom  which  contained  that  place,  or  the  monarch  who 
ruled  over  it.  The  history  ox  inventions  is  as  confused 
a  subject  as  any  other  history  without  particulars,  and, 
indeed.  Bacon,  no  mean  authority,  tells  us  it  is  these 
particulars  of  the  steps  by  which  the  result  has  been 
gained,  which  are  alone  of  value,  and  that  systematic  state- 
ments of  results  are  comparatively  wortliless.  I  have  read 
accounts  of  the  boiling  process,  in  whicli  the  care  to  avoid 
naming  the  author  or  his  progress  in  discovery  has  led  to 
a  total  misrepresentation  of  the  operation  itself.  One 
remarkable  feature  disclosed  by  it  is,  that  veiy  intense 
heat  does  not  necessarily,  as  liithcrto  supposed,  impair 
the  quality  of  iron ;  that  it  is  the  hitherto  imperfect 
methods  of  applying  tlie  heat  whcuce  this  impicbsion  has 
boon  derived,  aepriving  tlio  puddler  of  the  most  V(ilual)lc 
agent  for  purify uig.  Mr.  Binks's  ^per  proving  to  be 
a  pure  scientific  thesis,  without  specimens,  there  was  not 
the  scope  expected  for  practical  discussion  or  comparison. 
Accidental  criticism  was,  in  fact,  useless  upon  a  chain 
of  such  close  evidence,  elaborated  wit))  so  much  accuracy 
and  time.  He  makes  a  strong  array  of  nitrogenined  facts ^ 
and  I  trust  he  will  pursue  the  valuable  field  of  inquiry 
until  he  produces  conviction  one  way  or  other.  Either 
decision  will  increase  our  store  of  valuable  facts.  I  may 
notice,  on  his  reference  to  Mr.  Heath's  process,  that 
the  first  pi-actico  was  to  make  the  carburet  of 
uiangaueso  teparaU  from  the  »leeL  In  this  case  the 
iiitrogenised  coal  tar  did  not  approach  the  steel.  The 
nitrogen  must  have  t>een  carried  in  the  mef4illK  carburet^ 
and  it  might  be  well  worth  while  to  analyse  this  carbureit, 
to  ascertain  if  it  is  remarkably  uitrogenized.  The 
effects  of  tlie  original  practice,  and  of  the  departure 
from  it  (wliich  caused  the  frightful  litigation)  by  intro- 
ducing the  coal  tar  vsith  the  steel,  were  precisely  the 
same.  If  the  nitrogen  theory  is  BUpjwrted  in  the  practite 
of  making  steel  by  adding  carbon  to  malleable  iron,  h^v 
is  it  to  apply  when  steel  is  arrived  at  in  the  oi^Dosit^  df- 
i-ection  by  depriving  cast-iron  of  its  carbon  ?  The  bar  If 
steel  I  eidiibited  was  produced  simply  by  arresting  tl|e , 


boiling  process  at  the  proper  state,  yet  here  there  was  no 
special  nitrogenising  action  at  that  moment,  more  than 
at  any  other  period  of  the  process. 

I  am  always  struck,  at  your  discussions  on  iron,  with 
the  strong  antagonism  displayed  between  the  scientific 
men  and  the  practical  commercial  men.  It  is  greatly 
to  be  desired,  that  some  means  shoiddbe  devised  to  bring 
their  differing  attainments  out  of  a  baiTen  opposition 
into  a  fruitful  union.  The  idea  occurred  to  me  with 
great  force  after  the  discussion,  that  it  was  a  strange  fact 
that  an  interest  so  extensive,  so  important,  and  so  wealthy 
as  the  Iron  Trade  of  Qreat  Britain,  possessed  no  central 
institution  to  represent  it  in  the  metropolis.  There  is 
no  museum  specially  devoted  to  this  paramount  branch 
of  metallurgy,  no  building,  such  as  is  possessed  by 
trades  of  infinitely  minor  importance,  where  its  members 
can  meet  to  give  and  receive  information.  I  believe 
none  of  our  great  industries  liave  so  little  intercom- 
munication upon  their  principles  and  practice,  and  the 
natural  results  follow  of  a  great  variety  of  imperfections 
and  inequalities  of  process.  What  a  marked  and  astonish- 
ing contrast  was  presented  by  the  rough  nitrogenous 
shaggy  fibres  of  the  specimens  of  Blaenavon  iron,  con- 
sidered the  best  in  Wales,  which  were  lying  on  the  table, 
and  the  exquisite  silky  perfection  and  colour  of  the 
fibres  I  placed  beside  them.  The  contrast  was  so  great, 
tliat  it  was  difficult  to  believe  the  specimens  were  the 
product  of  the  same  age  and  country.  I  was,  indeed, 
asked  what  remarkable  samples  of  foreign  iron  these 
were.  Yet  the  whole  difference  lay  in  the  process  ;  the 
Blaenavon  materials  are  the  cream  of  Wales;  the  Bloom- 
field  materials,  being  only  a  bar  work,  are  what  can  be 
found  in  the  market.  Surely  this  great  branch  of  in- 
dustry ought  to  have  a  suitable  focus,  to  concentrate, 
compare,  and  exhibit  its  interests  and  its  improvements, 
and  where  the  clashing  hostility  of  the  "scientifics" 
and  the  "  practicals  "  might  be  soothed  into  a  beneficial 
alliauce  for  the  national  advancement.  I  wish  Mr. 
Scriveuor,  the  historian  of  the  iron  trade,  would  direct 
his  energies  to  sucli  an  accomplishment. 

I  am,  &c., 

DAVID  MUSHET. 

May  30, 1867. 


BLACK-BONED  FOWLS. 


Sir, — In  reference  to  the  question  of  black-boned  fowls, 
my  present  knowledge  would  lead  me  to  affirm  that  a 
fowl  with  bones  of  a  black  colour  does  not  exist.  The 
seat  of  the  pigment  which  is  so  abundantly  developed  in 
the  variety  of  fowl  sometimes  called  the'*  Silk  fowl," 
which  is  the  subject  of  Mr.  Temple's  remarks,  is,  as 
Hnnter  shows  in  the  preparations  Nos.  48,  2056,  and 
2067,  Physiological  series,  Boyal  Ck)llege  of  Surgeons,* 
the  periosteum  or  membrane  covering  the  bones,  the 
membrane  continued  from  it  upon  the  tendons,  and 
the  skin,  whence  the  variety  has  been  called  the  *'  Ne^o 
fowl."  In  a  specimen  which  I  dissected,  when  preparmg 
the  Catalogue  of  the  Hunterian  Collection,  the  osseous 
substance,  when  exposed  by  the  removal  of  the  black 
periosteum,  was  as  white  as  in  ordinary  fowls. 

The  Dutch,  ornithologist,  Temmiuek,  regarding  the 
black  variety  as  a  distinct  species  of  fowl,  calls  it  "  Oallus 
morio."  Most  naturalists  view  it  as  a  variety  merely  of 
the  variously  modified  *'  GaUus  domestious,"  or  *'  Pha- 
sianus  Gallus, ' '  of  Linnams.  All  agree  in  ascribing  to  the 
so-called  "  black-boned  fowl"  the  excellent  qualities  for 
the  table  which  Mr.  Temple  recommends ;  and  I  cordially 
concur  in  the  hope  that  hia  praiseworthy  endeavours  to 
introduce  the  variety  into  our  farm  yards  way  be  attended 
with  success.  I  am,  &c., 

RICHAED  OWEN. 

British  Muicum,  May  30, 1867. 


•  DeKsribedinmy  <*  Catiiogue,"  VoL i.,p.  12;  yoLBk,p.263i 
4to.  1886. 
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BLACK-BONED  FOWLS. 
SiB| — In  yonrlast  letter  published  on  this  subject,  Mr. 
Pettigrew  has  said,  *'  the  colour  of  the  bones  in  different 
animals  varies  exceedingly;  though  generally  white, 
there  are  yet  many  shades  and  gradations,  probably  in 
most  instances  influenced  by  the  food  upon  which  the 
animals  are  fed."  It  is  an  old  fact,  well  known  to  physiolo- 

C,^and  referred  to  in  all  their  books  on  the  subject  of 
growth  of  bone,  that  when  youn^pigs  have  been  fed 
with  madder  mixed  in  their  food,  their  bones  soon  become 
of  a  red  colour,  and  (the  bonydeposit  taking  place  on  the 
exterior)  a  ring  of  a  madder  colour  is  found  on  transverse 
sections  of  a  b^e's  shaft,  corresponding  to  each  period  of 
giving  madder,  with  an  imcoloured  ring  intervening 
for  each  period  when  it  was  omitted.  Now,  Mr.  Temple, 
in  his  letter  of  May  13th,  has  said  the  blackness  of  the 
bones  of  the  Honduras  fowls,  he  is  convinced,  *'  does  not 
arise  from  any  accidental  circumstance,  but  that  it  is  a 
permanent  feature,  belonging  to  a  distinct  species.*' 

Their  habitual  food  is  not,  perhaps,  an  accidental  cir- 
cumstance, and  as  Mr.  Tempie  has  bred  them,  may  I 
inquire  if  the  Honduras  fowls  are  fed  with  any  particu- 
lar com  or  other  food,  that  wo  might  obtain  and  try  to 
blacken  the  bones  of  our  English  fowls,  which  it  may  be 

gissible  to  do ;  although,  the  black  combs  and  gills  of  the 
onduras  fowls  are,  1  imagine,  also  a  pccmiarity  not 
belonging  to  any  fowls  at  present  in  England. 

I  am,  ^., 

"  KARA  AVIS." 
Haj  aOtli»  1867. 


PEHDLBTo».--The  new  Mechanics*  Institution,  in 
Gardner-street,  Pendleton,  was  inaugurated  on  the  27th 
April,  there  being  a  tearparty  of  600  or  600  persons,  a 
meeting,  and  some  good  vocal  and  instrumental  music. 
The  Institution  is  throughout  plainly,  but  substantiallv 
and  neatly  finished.  There  is  a  large  lecture  hall,  with 
a  platform,  well  lighted  and  ventilated,  and  excellently 
adapted  for  music,  a  library  and  newsroom,  airy  class 
rooms,  and  every  accommodation  for  a  considera1}le  in- 
crease of  members.  The  chair  was  taken  by  Mr.  Joseph 
Ashworth,  the  president ;  and  amongst  those  upon  the 

Elatform  were  Stephen  Hedis,  Esq.,  mayor  of  Salford; 
lessTs.  Thomas  Bazley,l  James  Heywood,  and  Oliver 
Hejnvood;  Messrs.  Thomas  Ashworth,  G.  B.  Birks, 
Wright  Turner,  C.  Nichols,  J.  Fraser  (the  architect), 
and  J.  Hankinson,  members  of  the  Salford  councU ;  the 
Bevs.  A.  E.  Pearce  and  J.  S.  Hill ;  Messrs.  Wm.  Ash- 
worth, W.  Hill,  David  Chadwick,  Elijah  Armitagc,, 
Joseph  J.  Armitage,  Samuel  Armitage,  David  Morris  (hon . ' 
sec.  of  the  Union  of  Mechanics*  Institutions),  John  Uiqu- '' 
hart  (hon.  sec.  of  the  Salford  Mechanics'  Institution),  Peter 
Spence,John  Aldred,  &c.  After  the  National  anthem  had 
1)eensimg,theChairmangaveasketchoftbeprogressofthe 
Institution,  from  the  commencement  of  a  small  improve- 
ment society,  formed  by  some  working  men,  meeting  in 
a  cottage.  To  this  society  he  was  invited  to  pay  a  visit, ; 
and  seeing  the  nucUua  of  a  Mechanics'  Institution,  he' 
suggested  tiiat  one  should  be  commenced.  The  idea  was 
taken  up,  and  steps  at  once  originated  for  carrying  it 
out.  Subsequently,  premises  were  rented  in  Broad- 
street,  which  were  more  eommodious  than  the  old  ones, 
although  not  adapted  for  the  purpose.  A  house-to-house 
canvass  in  the  neighbourhood  showed  the  necessity  for 
perseverance  {  and  some  time  afterwards  a  canvass  was 
commenced  for  subscriptions  for  a  new  building.  Sir 
Elkanah  Armitage  promised  £100  provided  the  Institu- 
tion did  not  get  into  debt;  another  £100  came  from  Sir 
John  and  Mr.  T.  B.  Potter;  Sir  Benjamin  Heywoodgave 
£60;  and  up  to  1864,  when  the  war  interfered,  £400  or 
£600  had  been  raised.  By  the  end  of  1866  the  sub- 
Bcriptions  reached  £960;  during  1866  they  wcr»  in- 
creased to  £1 ,177 ;  &nd  now  the  Committee  hadbeen  pro^ 


mised  £1,420,  of  which  only  £66  remained  unpaid. 
The  Institution  was  not  quite  finished,  and  a  gymnasimn 
and  other  things  were  to  he  supplied.  The  buildiog 
would  cost  about  £1,200,  and  the  fittings  from  £200  to 
£300 ;  so  that  when  £100  more  had  been  raised,  tbe 
Institution  would  be  really  free  from  debt.  Tovardf 
the  subscriptions  the  working  classes  of  the  neighlxHii* 
hood  had  given  about  £70.  The  Chairman  dwelt  udoe 
the  need  of  such  an  Institution  for  Pendleton  and  Ch&rie:- 
town;  upon  the  good  it  was  calculated  to  accompluh; 
and  he  concluded  by  stating  that  letters  of  apolog)'  for 
non-attendance  had  been  received  from  Lords  Stankj 
and  Goderidi ;  Sir  John  Potter ;  J.  A.  Turner,  Esq. ;  »nd 
W.  K,  Massey,  Esq.,  Membera  of  Parliament,  and  im. 
Mr.  Cobden.  The  Mavor  moved  a  vote  of  thanks  to  Ibe 
subscriben  to  the  building  fund.  Mr.  James  Heywoc>i 
seconded  the  motion,  and  it  was  agreed  to  unanimoual.T. 
Mr.  T.  Bazley  moved,  and  Mr.  O.  Heywood  seconded,} 
resolution  declaring  the  good  results  of  Medianics'  Insti- 
tutions ;  and  several  other  addresses  were  delivered,  tht 
proceedings  being  enlivened  by  music. 

REnHiLL. — The  third  annual  report  of  the  Bedhill  In- 
stitution shows  a  considerable  improvement  in  ibe  niui* 
her  of  subsoribers,  and  also  that  a  more  extensive  use  has 
been  made  of  it  by  those  members  whose  special  intereet 
it  is  calculated  to  promote.  The  number  at  present  sub- 
scribing is  140,  bemg  a  net  increase  of  81  upon  the  nuD- 
ber  at  die  dose  of  last  year.  A  musical  entertaiDmeni, 
two  poetic  readings,  and  fifteen  lectures  have  been  given 
during  the  year — ^nine  gratuitously ;  the  remaining  Tm 
at  an  expense  to  the  invcttatlon  of'  about  £26.  Tbe 
lectures  were  as  follows : — "  Moore's  Melodies  and  Shab- 

S are's  Songs,"  Mr.  Geo.  Barker ;  "  On  the  Brain  and  iti 
iseases,"  Mr.  Jas.  Runt« ;  *•  Popular  Proverbs,"  Mr.  G 
Dawson;  "Oliver  Cromwell,"  Mr.  W.  Froy ;  "Britid! 
Wild  Flowera"  (gratis).  Dr.  Headland;  " Shakspeare'j 
'  Merchant  of  Venice'  "  (read  gratuitously),  Mr.  Oidton: 
♦•  Light "  (gratis).  Rev.  W.  Pyne ;  "  Litenuy  History  d 
ihe  Scriptures"  (two,  gratis),  Mr.  F.  Nalder ;  •*  Wit  and 
Humour,"  Mr.  G.  Grossmith;  "Ballad  Poetry"  (it*i 
gratuitouslv),  Mr.  G.  G.  Richardson;  " Lecturing," M; 
G.  Grossmith ;  •*  The  Geology  of  Surrey"  (gratis).  Mr. 
J.  B.  Pattison;  "Prison  Discipline"  (gratis].  Rev. J 
Hoare ;  "  Australia  and  her  Gold  Fields,"  Mr.  W.  Froy: 
"  Milton,  the  greatness  of  his  character  and  genius."  I>- 
Daniel ;  "  Pickings  from  Pickwick,"  Mr.  G.  Grossmith: 
"The  Deal  Ball  Drop,  and  kindred  subjects"  (gratis). 
Mr.  C.  V.  Walker.  The  library  now  contains  470  vols. 
120  of  which,  by  gift  and  purchase,  hare  been  added 
during  the  year.  The  average  number  of  books  issntsi 
monthly  is  about  70.  The  drawing  elft8B-{  suspended  Ust 
year  for  want  of  a  teacher)  Mr.  Wesley  has  kindlv 
offered  to  take  under  hib  direction,  and  kaa  also  lent  f»' 
the  use  of  the  membera  a  valuable  set  of  drawing  modek 
The  elementary  classes  for  reading,  writing,  antiimetif. 
bookkeeping,  and  mensuration,  are  attended  by  fourtetn 
membera,  under  the  direction  of  the  secretary,  G.  Hoi; 
den.  Classes  have  also  been  formed  for  the  teaching  m^ 
practice  of  music.  The  committee  remind  members  that 
those  gentlemen  who  superintend  these  classes  do  ^a 
gratuitously,  desiring  to  promote  the  interests  of  the  In- 
stitution, and  feel  it  the  highest  reward  for  their  servicff 
to  see  the  advantages  thus  offered  fully  appreciated;^ 
proof  of  which  can  only  be  manifested  by  punctuality  and 
attention.  It  is  worthy  of  remark  that  the  gn»aier  nuis- 
ber  of  membera  admitted  this  year  was  principally  is 
consequence  of  the  formation  of  the  above  classes  beiog 
announced.  The  following  gentlemen  have  been  cled«<i 
office™  and  committee  for  1867  i—Pfefid^t— W.  Klein, 
Esq. ;  Vice  Pfe«</«il»— W.  Hackblock,  Esq.,  N.  Wilkin- 
son, Esq.  ;  ComimHUe  of  Management — ^Mr.  Fntdk.  All- 
work,  Mr.  Wm.  Carr,  Mr.  R.  C.  Carringtwj,  Mr.  C. 
Davidson,  Mr.  H.  Fowle,  Mr.  H.  L.  Glascock.  Mr.  E 
Hooper,  Rev.  W.  Kelk,  Mr.  W.  Bowney,  Mr.  W 
Sandera,  Mr.  R.  Turner,  Mr.  H.  Wesley;  Trtavtm^ 
Mr.  J.  Searle ;  Secretary  and  LOtrarkm^^^Cw,  Holdco. 
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A  letter  ham  "  Pytmcesta"  hts  been  reeeiTed,  bat  ciimot  be 
inserted  unless  tbe  name  and  address  of  the  anthor  be  sent  to 
the  Editor. 
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MEETINGS  FOR  THE  ENSUING  WEEK. 

Mow.  GeogntphieftL  8|.  I.  Oeaeral  Joohmiu,  "  On  the  BatUe  of 
SeUMla,  Muathon,  and  Tlieiinus."  IL  Captain  Spratt, 
**SfliBarks  on  Beipant  Island.**  III.  Froftwor  Paol 
Chalz, "  On  the  Hjdrosraphj  of  the  Yallej  of  the  Arre." 
IV.  Mr.  H.  C.  CaldweU»  ••  On  the  Exploration  of  Darien." 
Tucs.  Re^  Init,  a.  Dr.  J.  P.  LwaiU,  LLJ).,  "On  Italian 
Literatnra— the  Arcadia— ParlnU-Aiafttrl—Leopaidi.** 

Byro-Emtiaa,  7^.  I.  Mr.  Sbarpe,  **0n  some  of  the 
Egjptun  Monuments  in  the  BriUsh  Mnsenm."  II.  Mr. 
Bonomi,  **  On  the  Identification  of  eerti^ii  figures  on  the 
walls  of  Khorsahad  with  eertain  psmmages  of  Scripture*** 

Med.  and  Chlnurf .,  8|. 

Zoological,  9. 
Win.  Literarj  Fund,  3. 

Bojal  Soo.  Lit.,  4|. 

Mierosooplcalf  8. 

Archaeological  Association,  8|. 

Bthnologiesl,  8t|. 
Tmnui*  Boyal  Inst.,  8.    Prof.  J.  T>ndall,  *«  On  SeuAdt  and  some 
■iseciated  phenomena.*' 

FhUosophical  Clab,  5}. 

Antlqoaries,  8. 

Astronomical,  8. 

BcvaL  Inst.,  8|.  Prof.  Fandaj,  '<  On  the  relations  of  Gold 
to  Light.** 

Royal  Botanic,  3|. 


FM. 


Bit. 


PABLXAMENTARY  REPORTS. 
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SESSIONAL  PRINTED   PAPERS. 

f  AB.  No. 

Delivered  on  Mag  M,  27,  amd  28. 

48.  Danish  Tnmstt  Dues— Papers. 

49.  Trade  and  Navigation  Aooonnto  (30th  April,  1867). 

£3.  RaUvsf  aad  Canal  Bills— 3nl  Report  ftom  the  General  Com- 
mittee. 

1A.  Ccmmlttee  of  Seleotion^-6th  Report 

39.  Rerenne  Departmeats^^Estlmatee. 

34.  Shipping— Betnms. 

43.  EBstXndia(Bengal— Hemorifll  of  MIssIonuies)— Return. 

4fi.  Oejion— Copjofaletter. 

a.  Harbour,  kc^  Bills— Board  of  Trade  Reports  (22);  Rivers 
Thames  aad  Medwa^  Conservaaoj. 

26.  Local  Acts— Admiraltj  Reports:  (36),  Banif,  Ports<7,  and 
Strathlain  Railwsy;  (38),  Victoria  (Londonji  Dodhs;  (37). 
Milfbrd  Improvement ;  (38),  Pnltenej  Town  Harhour;  (38*), 
Eastern  Counties  Railwaj  (Pitsea  aad  Bumham  Breaches); 
(40),  I^westof  t  and  Burgh  Saint  Peter  Ferr7  ei^d  Roads. 


f 

1 

■ 
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PATENT  LAW  AMENDMENT  ACT. 

ArPUCATTOHB  f<A  PATBMTS  A2IO  PIIOTKOTIOK  ALLOWSD. 

iFrm  OazeUe,  May  29.] 

Dated  3rd  Febrvenrg,  1867. 
316.  Julian  Bernard,  Albanj,  Piooadlllj— Improvements  in  fksten- 
ings  tot  uniting  wood,  metal,  doth,  leather,  and  other  mate> 
rials. 

■Dfitod  %fk  ft'ftiiiaia  1867.  ° 
338.  Henry  Mjers,  62,  Rathbooe^Iaoe,  CbarUs  Askew,  27i,lCharle8- 
street,  Hampsteed-road,  and  John  Askew,  27,  Chsrles- 
street,  Hampstead-road— Improrementsla  mtlwaj  aad  other 
break%  and  oommnnieator  between  the  guard  and  driver  of 
raUwsj  oarzlsges. 

Dated  lltk  Aprih  18fi7. 
1022.  John  Blvthe  Rohinson,Beverle/,  Yorkshire— Improvements  In 
machmery  or  apparatus  Ibr  efllMtiag  agrioultofal  operations. 
Dated  liM  AprU^  1867. 
1078.  Thomas  Lajiell  Soowen,  AUen-road,  Stoke  Newington— The 
horiaontu  fin'Oxpandiog-eanop/  (or  carriages,  boats,  aad 
places. 

DatedMth  AprU,  1867. 
1173.  Charles  Thomas  Robert  Prynn,  Newton  Abbot,  Devonshire— 
An  improved  apparatus  to  be  used  for  totallf  or  partlallj 
benumUng  any  part  of  the  human  frame  previous  to  a  sur- 
gieal  opentloa,ibr  the  purpose  of  perftrmlog  the  said  optra- 
tlone  without  pain. 

DatedTAtk  April^l^l. 
1201.  Joeeph  H^rtlibme  Reed,  Charles-street,  Berkeley-square^tffi- 
piovem&tf  iBproptUiBg  ihipt  or  veiMli. 


DaM3Qtih4fFri0,  1867^ 
I  1211.  Frederick  Walton,  Haughton  Dale  Mills,  near  Manchester— 
!  Certain  Improvements  in  the  manufhoture  of  plastio  oompo- 

I  sitions. 

Dated  \st  Mofft  1867. 
1288.  Pierre  Alexandre  Barteau,  Ga&iel  Guy,  and  Charles  Corxoj, 

Paris— Improvements  In  the  producUon  of  artificial  stone. 
1230.  John  Rateliife,  Blackburn,  Lancashire— Improvements  in  pre. 
parliw,  or  In  maehiaerj  for  preparing,  yams  or  threads  flir 
weavbig. 
1232.  Alfred  A.  BUndy,  M.D.,  D.D.8.,  Baltimore,  U.S.— An  Im- 
proved mode  of  moulding  and  casting  the  plates  or  bases  of 
artificial  teeUi. 

D«tel2iitfir(i^,1867. 
1234.  Samuel   Hilton,  AlbloiHitreet,  Bethnal-green— Certain  im- 
provements in  ftimaces. 

1236.  Alfred  Augustus  De  Reginald  Hely,  Ozford>street-<!ertaln 
Improvements  applicable  in  the  burning  of  gas. 

1237.  Prime  Raban  Jones,  22,  Clapham-rlso— An  improved  oomposi- 
tion  fax  the  purpose  of  curing  or  preventing  the  scab  in  sheep 
and  Iambs,  which  wUl  also  greatly  promote  the  growth  of  tha 
wool,  and  destroy  ticks,  lice,  and  other  vermin  or  impurities, 
keep  the  skin  clean  and  healthy,  and  cure  the  mango  in 
horses,  dop,  nnd  other  animals. 

1238.  Henry  Levy,  High-street,  Sheffield— Improvements  in  mole- 
sUds,  velveteens,  cords,  and  such  Hke  materials. 

1340.  Alexander  John  Patenon,  Edinburgh— An  Improved  aaethod 

of  oonstruoting  and  propelling  vessels. 
1242.  Joseph  Seelle   Greenhow,  Chelmsfind- An  Improvoment  in 

alarum  apparatus  when  using  elsotrlo  currents. 
1244.  Benjamin  Chew  TDghman,  Philadelphia,  U.S.— Improivementi 

la  treating  fiUty  and  oily  sutetances. 
1248.  William  Edward  Wiley.  34,  Great  Hampton-«treet,Birmiaf>' 

ham— Improvements  in  boxesor  cases  for  containing  needles, 

leads  fl>r  pencils,  pens,  and  other  articles. 
1948.  Peter  Fislrbalm,  Leeds,  and  Thomas  Marsden,  Bronghton,  near 

Manehester— Improvements  In  machinery  fbr  heckling  flax, 

hemp,  tow,  and  other  fibrous  materials. 
Dated  Hk  May t\\i&1. 
1280.  John  Fox,  Preston— Improvements  in  the  musie  soale,  and 

ywwfi^^  Instruments. 

1261.  Agostino  Gatfi,  20,  Ceppioe-vow,  ClevkeBWeO--»I)mprOTements 
in  the  making  of  all  k|nds  of  seeds,  buds,  and  fruits,  fat 
artificial  flowers  and  frnllB. 

1262.  John  Stanley,  244,  Whlteohapel>road-*ImpMvemenU  In  the 
construction  aad  mode  of  applying  oraaes  and  other  hoisting 
machines,  to  hoisting,  suspending,  lowwlng,  and  weighing 
purposes,  also  In  generating,  tnasmltting,  and  appljdng  mo- 
tive power  ibr  the  same. 

1264.  Joseph  Howard,  Jnn.,  and  William  Howard,  Market-plaoe, 
Leek,  Staflbrdshlre— Improved  apparatus  fbr  the  nmnmiM- 
tureofdieese. 

1366.  John  Leslie,  Condult-streei— Improvements  la  appanitas  tat 
ventilating  buildings. 

1258.  John  Thomas  Way,  Welbeck-street— Improvements  in  ob- 
taining light  by  electricity,  and  In  employing  light  so  ob- 
tained fbr  lighthouses,  end  fbr  giving  signals. 

1280.  Jules  Alexandre  Petiet,  34,  Rue  Lafliyette,  Pari*— Improve- 
ments in  actuating  railway  breaks. 

1262.  Edward  Davis,  Leeds— An  improved  construction  of  pressure 
gauge. 

DofetfOM  May,  1867. 

1276.  Dei^amln  Hlngley  aad  Samuel  Hingley,  Cradley,  Worcester- 
shire— ^ImproTements  in  ancho^. 

1278.  Henry  Tibbetts  Ropes,  Liverpool— Improvements  In  refrigera* 
tin  or  portable  lee-»houaes.    (A  oommunloation.) 

1280.  Henry  Hogarth,  U,  Adelphiterraoe,  Strand- An  improved 
apparatus  for  raising  aad  floating  vessels  or  other  heavy 

1282.  George  Tomlinson  BousfiOM,  Loughbotongh-park,  Brixton— 
Improvements  in  machinery  fbr  palvefulngoli^  aad  other 
substances.    (A  commnnifiation.) 

1283.  WiUiam  Edward  Newton,  66,  Chanoei;j< lane— Improved  ma- 
chinery fbr  manuflioturing  paper,  part  of  whieh  is  appBcabXe 
to  other  purposes.    (A  oonmunieation.) 

1284.  William  Edward  Newton,  66,  Chanoery-lane— Improvements 
in  locks  ibr  doors,  sa/bs,  and  other  purposes.  (A  communi- 
cation.) 

Dated  Itk  Magj  1867. 

1288.  Herbert  Blackworth,  CUfton-^Improveaents  in  the  claasiflea- 
tion,  preparation,  and  treatment  of  mineral  substances,  coke, 
and  furnace  cinders,  and  In  removing  and  depositing  sudi 
substances,  and  In  maehlnerv  and  apparatus  fbr  sueh  purposes. 

128M>.  Richard  Bennett,  Reddlteh,  Woroester-A  new  or  improved 
method  of  papering  needles,  or  making  up  needles  Ibr  sale. 

1294.  Charles  Tflaton  Bright,  Harrow,  and  Charles  De  Bergne,  Dpw- 
gate-hlU^lmprovements  In  appamtus  to  be  employed  In  the 
liwlng  or  sinking  of  sutaiarine  telef  raph  cables. 

1306.  Louis  Cnarlee  Doluaas,  Paris— Impiovemeats  in  ornamenting 
poroelidn,  china,  opal-glass,  and  similar  products  by  Utho- 
graphle  chromoolltnographic  printing  and  gilding. 

1288.  John  Crawibrd,  Glasgow— Improvemeats  In  heating  aad  eoOk- 
lag  apparatus. 

1300.  William  Colbome  Cambridge,  Bristol— Improved  machineiy 
fbr  winnowing  com  and  sepuatlng  seeds. 
Dattd  8tk  May,  1867. 

I80L  IMterlek  Qriadlay  Howard  Woodwaid*  3,  HomtUMartaee, 
TraflOgaT'Toadt  Old  Kent-road— Medidio  fi«  the  OBio  of 
dzopiiy. 
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1304.  Tbeodore  LlpkBD,  89,  Bo*  de  TEcbiqiiier,  Fiorit— An  improred 
1306. 
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antJ-nyphilltic  compotmd. 
Josepb  wmiain  Sohleiinger,  the  Grore,  fiontb  Lambeth— Im 


1908. 
1310. 


proreiMBts  In  the  backs  and  ooTen  of  account  bodks  and 
other  booki.    (A  oommunioatioa.) 
1300.  Lonli  Heinemann  and  Arnold  Heinenunn,  Manfiheeter-^Im- 
proTements  in  waterproofing  woren  fttbrici  and  flbroiu 
materials. 

Dated  9th  May,  1857. 
Geoife  Heppen,  Uttoxeter,  Staflbrdihlre^ImpraTementa  In 

rentilntingminea  iwd  inch  Uktf  plaosa. 
John  Hem7Prand«,  53,  Ouulston-gireet,  St.Pancras,  and  Bo* 

bert   Ora,    Morpeth-oottoge,   £a«t-8treet,   Islington— Im. 

proremei^tA  ift  thp  maaas  wX  appa»l»]9  empkgrcfl  for  clean- 
ing casks. 
1312.  John  Saxon  Maocarthy,  Newman^treet,  Otfbrd-itreet— Im- 

prorementi  in  drlTing  or  ramming  paring  blocks  and  other 

siir&ces. 
1314.  Andrew  Peddle  How,  Mark>lane— Improrements  in  circniar 

brashes  Ibr  sweeping  bailer  and  other  tubes, 
1316,  Henrj  Hobbs,  Cambridge- street,  St.  Paneras,  and  Sdwaid 

Easion,  the  Grore,  Southwark— An  improred  aioda  of  pre- 

renting  the  laornstation  of  steam  boilers. 

Dated\\tkMttM,\^1, 

Bobert  Wilson,  PatrferoA,  near  Manehester— IinproYementi  in 
maohlnery  or  appantiis  for  raising  or  forcing  flolds. 

James  John  Mjers,  17,  Bogle-street,  Bonthampton— A  now 
method  of  rognlating  paper  laid  on  to  be  printed  on  one  or 
both  sides,  at  and  b/  ejllnder  printing  mAchinos,  hy  meens 
of  gqides,  whereby  the  present  waste  of  paper  in  pttMnew  of 
printing  is  AToided. 

Alfred  PawMn,l4,Banes.pUce,  Mlle-end-road— An  improred 
wroQght-ltOQ  cook,  suitable  for  water,  steam,  or  gas. 

Charles  William  Siemens,  Jobn^trcet,  Adelphi— Improve- 
ments in  Aimaoes,  and  In  the  application  of  heated  carrc4ts. 

Jphn  MiUer,  New  Lanark,  N.B.— Improvements  in  oil  cans  or 
apparatus  fbr  lubricating  machinery. 

John  tliller,  New  Lanark,  N.B.^ImproTement6  in  water 
meters. 

William  Geddes  Borron,  Glaigow— ImproTementsin  doeiag  or 
stoppering  bottles,  >n,  and  other  receptacles. 

John  DaTles  Unoklow,  Blaoktod-bridge,  Lancashire— Certain 
Improrements  in  the  mannftotore  of  rollers  or  cylinders  to 
be  emplojed  for  printing  calico  and  other  snr&ces. 

BIchard  Fltton  and  Samuel  Hall,  Oldham— Certain  Imprare 
ments  in  machinery  or  apparatus  tot  spinning  cotton  and 
other  fibrous  substances. 

Samuel  Hallott,  Clarges-street,  Piccadilly— Improvements  in 
pianofbrtes.    (A  oommunication.) 

AlAred  Vincent  Newton,  06,  Chancery-lane— Improved  ma- 
chinery fbr  cutting  veneers.    (A  communication.) 

Bichard  Aitihihald  Broomen,  16C,  Fleet-street— An  improved 
locomotive  appamtus  for  raU  and  ordinary  roads.  (A  com- 
munication.) 

DaUd  \Wi  Mt^t  18ST. 

Chiude  Aattolne  Bulsson,  Paris— Improvements  in  rotary  en- 
gines. 

John  Westlake,  Helston,  Cornwall— Improvementsln  eleaalng, 
separating,  and  dressing  ores  of  pulverised  tin,  copper,  lead, 
silver,  and  other  minerals,  ores,  and  substances. 


1317. 
1318. 

1319. 
1320. 
13SU. 
1322. 
1323. 
1824. 

132ff. 

1326. 
1327. 
1339. 

1333. 
1334. 


1358. 

1360. 
1363. 


1364. 

1366. 

1388. 

13Y0.'- 

1372. 

1374. 

1378. 

1380. 

1383. 

1384. 

1419. 


Valentin  Sauerbrey,  Basle,  Bwitierland— Impravemeats  iaUte 

mannfactmre  of  fire-arms.     ■       -     ,    ' 
William  AAby,  CrCjdcfei— Mproveitielii*  In  watir  wheels. 
David  Hesse  and  Max  Hs^e,  Maneheeter— Certain  imrnm- 

meats jin  themaaulteture  of  ^irts,  ihirt  fronts,  itad  otber 

articles  of  wearing  apparel. 
James  Stevenson,  jon.,  Glasgow— Improvements  In  li|^{ 

apartmenis  and  passages. . 
James  Sbarrocks,  Lower  Healey,  near  Bochdale— Impure- 

ments  in  machinegr  or  apparatus  for  pressing  brioki,  tile:, 

and  other  plastic  sulMtancea. 
John  Oar#v  Killyleigh,  IrelaaA^-ImproveMeBti  In  naehiaBr 

for  hackling  fiax,  hemp,  and  other  fibrous  snbetonoet.    . 
Bated  1511  itfm^,  166T. 
IdsephAJilewood,  Baths  Foundry,  Botherham— ImproraiWBtt 

in  hat  and  umbrella  stands. 
William  Hartley  King,  Netherend,  near  SiAurbridge-In- 

provements  In  kilns  and  stoves. 
Bobert  Porter  Walker,  New  Ycork,  U.By-.Inwc(»r«ataU  is 
^  machinery  for  hulling  and  scouring  oodfoe  and  similar  sub- 
stances. 
Edward  Gripper,  Winchester  wharf,  Bankside— Improved  on- 

chlnery  or  apparatus  for  washing,  drying,  axMl  cleaaiifi{ 

corn,  seed,  Egyptian  beans,  or  other  pulse. 
William  Marriott  and  David  Sngden,  Boddenriield- Improie. 

ments  in  heating  aress  plates  for  presring  wnollwi,  wontaj, 

cotton,  silk,  or  otliec  fittbrics,  paper,  and  other  articles. 
Bichard  Arcbibeld  Brooman,166,  Fleet-stieet— Improvemeiti 

inmachlnorv  to  be  employed  in  the  reflnliig  of  sugar.  (A 

oommunicatioa. ) 
Henry  Brown,  187,  Whitechapel-rowl— An  infroTed  nMttiiil 

resembling  ivory. 

iRVnmON  WITH  .pOMf  LBTR  SPKCinOATIOM  SOiKD. 

George  Sharp  and  WlUUun  Elder,  Jariv^,  IMrtaHn-*^Im|irofv 
menti  in  iteftm  hammersand  laaohftiiery  ftr 'ficntlDgiroBsni 
ether  substanees.— 20th  Migr,  i867. 


WEEKLY  LIST  OF  PATENTS  SEALED. 


JAiy20ll. 
2826.  James  Dryden. 
2832.  Bichard  Harmer. 
2836.  John  Qedge. 
2637.  John  Oadge. 

2838.  John  Coope  Haddan. 

2839.  John  Gibson. 

2849.  John  Longbottom.       ? 
2853.  Bichard  Archibald  Bh>o- 


Mann- 


1336.  WlUlam   Henry  Btflow,  Derbv,  and  William  Hemingway 
Great  George-street,  Westminster— Improvements  in 


1338. 
1340. 

1344. 

1346. 

1348. 
1350. 
1352. 

1364. 

1356. 


MlUs,  . 

the  permanent  ways  of  railways. 

JnUen  Charles  Dnbois,  6i3,  Buo  de  (Surahs  Midi,  Paris— Im- 
provements in  castors. 

John  Bichard  Cochrane,  Glasgow— Improvements  in  the  treat- 
ment or  manufiwtnre  of  ornamental  Ikbrics. 

^  Daleifl3/AM«v,l857. 

ThomM  Briggs,  173,  Woodhouse-Une,  Leeds,  and  John  Storkey, 

13,  Parker-street,  Liverpool— Improvements  m  macbinei  for 

washing,  wringing,  and  mangling. 
WiUiam  Wolft  Bonaey,  Fulham-A  chemical  composition  or 

agent  to  be  employed  in  lien  of,  or  to  be  substituted  fbr, 

aifol,  tartar,  and  tartaric  acid.    (A  communication.) 
Henry  Tolkien  and  Joseph  Midd]eton,Flntbtti7— Improve- 
ments in  pianofortes. 
Bobert  Stirling  NewaU,  Gateshead— Improvements  in  the 

mannflwrtnre  of  wire  strands  ftn>  electrical  purpoees. 
Nathan  Ager,  Upper  Ebnry-street,  Pimlleo— Improvements  tn 

connecting  spindles  of  locks  and  Utches  with  their  knobs 

and  handles. 
Michael  Heniy,  77,  Fleet-street— Improvements  in  winding 

weft,  and  in  the  machinery  employed  fhoreio,  part  of  which 
_ J»  f  Ppiw*We  to  spinning  machinery.    ( A  communication. ) 
Wmlam  Adams  Alderton,  Brighton— Improvements  In  spin-' 

dies  fbr  door  locks,  latches,  and  other  similar  purposes. 


2865. 
2866. 
2867. 

2870. 
2886. 
2918. 
2930. 
2950. 

2952. 

3954. 
3966. 
2960. 
2990. 

3004J 
3016. 

30U. 
3075. 


man. 

Emory  Elder. 

Thomas  Crabtree. 

Adam  Bollough  and  Wm. 
BuUdttgh. 

JoBeph,Deeloy. 

Henry  Mo6re.' 

Aime  Marie  yae£. 

John  Corbes. 

John  Turner  Wri|^t  and 
Edwin  Parton  Wright. 

Edward  Paton  and  Charles 
IVederiok  Walsh.  ' 

Henry  Wlmball. 

James  Hartas  Headley. 

George  Sherwin. 

Frederick  Levick,  jnn.,  and 
John  James. 

Francois  Donny. 

George  Alexander  Harris- 
son. 

James  Lark. 

Bichard  Beeves  Cox. 


3092. 


9004.  Isaac  Atkha  and 
duke  MUl«e. 
Jean  Loola     Celestia   le 
Fhui90i«de  OrainviUs. 
62.  Henry  Charles  Hill. 
449.  John  Cndkahank. 
698.  William  Charles  Day. 

June  2Md» 

28S8.  Mittllew  Towetaend. 
2868.  Henry  Oenliftrt^ 
3871.  James  Binder  Chcethsm. 
2874.  James   Apperly  and  Wil> 

Uam  Cltssold. 
2915.  Thomas  Vicars,  sen.,  Tko- 

mes  Vicars,  jun.,  ThoiDfi 

Ashnlore,  and  Jas.  Snitb. 
2861.  George  Tomllnson    Bobs- 

field. 
2985.  John  Smith. 
3015.  Thomas  White. 
3039.  James  Boberteon  Dick. 
3065:  William  Irism. 
6.  Eugbne  Theodore  Nonalhier 

and  Jean  Baptiste  Pr6voit. 
557.  Moses  Haym  Ploclotto. 
889.  George  Lauder  and  ThomM 

Ireland. 
959.  George  Temllason  Bom* 

field. 
96T.  Samael  Clarke. 
963.  XUhA  Vincent  Newton. 


Patbitts  on  wauJB  the  Stamp  Dutt  or  £50  au  bsbx  Paid. 


Ufapntt,  I 

1129.  Bobert  Croshmd,  WOlUmi  f  141^. 
Holiday,and  JohnHeet«n.  { 
May  'ilth. 
1228.  Imao  Taylor.  1305. 

^a|r28M.  1215. 

1185.  Henry.Bnut. 

1191.  Joseph  BJIMale.  i;i  6. 

1222.  Thomas  Groensfalelds.  132«. 

1226.  Edward  Omnge  Wlldman 
'Whitehouse. 


Miw29M. 
WIlBam  M«lrgan. 

Oeor«e  AlA^  de  Pennisf. 
Charles  King  and  Edwani 

Button  Bcnfleld. 
Walter  Westrap. 
Beqfunte  0*NeaIe  Strtt- 

ford.  Earl  of  Aldborough. 

I  4-       J  '        • 


7CZ 


Ko.  In  the 
Beglster. 


8993 
9994 


WEEKLY  LIST  OF  DESIGNS  FOB  ARTICLES  OF  UTILITY  BEGISTEEED. 


Date  of 
Beglstration. 


May  29. 
JUM  a. 


Titie. 


A  Parcels  Mould 

Needle  Caae  or  Holder, 


•*..... ..M. ..........■•.« 


Ftoprietors*  Name. 


G.V.BaU 

Htniy  Milward  and  Bom 


AddraM. 


Banbury. 
Bedditeh. 
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FRIDAY.  JUNE  19,  1857. 


THE  ANNUAL  GENERAL  MEETING. 
The  Annual  General  Meeting,  for  receiving  the  Goiin- 
cirs  Report,  and  for  the  Election  of  Officers  for  the 
enduing  year,  will  be  held  on  Wednesday,  the  24th 
inst.,  at  4  p.m.  Bye-law,  sec.  102,  provides  that  **  the 
balloting  list  shall  be  published  with  the  Journal  of  the 

ANNUAL  STATEMENT  OF  RECEIPTS,  PAYMENTS,  AND  EXPENDITURE,  FOR  THE  YEAR 

ENDING  aOTH  MAY,  18o7. 


Society,  on  the  Friday  previous  to  the  day  of  election, 
and  a  copy  sent  to  every  member  of  the  Society."  The 
balloting  list,  duly  prepared,  is  issued  with  this  number 
of  the  Journal,  Bye-law,  sec.  42,  provides  that  "  at 
this  meeting  the  Council  shall  render  to  the  Society  a 
full  account  of  all  their  proceedings  and  a  statement  of 
the  funds  of  the  Society,  and  of  the  receipts,  payments, 
and  expenditure,  during  the  past  year,  and  a  copy  of 
such  statement  shall  be  published  in  the  Journal  of  the 
Society  on  the  Friday  before  such  General  Meeting." 
The  statement  in  questioD  is  now  annexed. 


i 


r. 


Td  Siitaeriptloiu  tot  tho  yen  ending  tb«  SOth  Mnj,  18ST  :— 

£     s.  d«       £     1.  d.       £ 
fVom  Mamberi  and  InaUtn- 

ttons  In  Union  itith  the  80- 

detjr  3556  18    9 

OuUUndlng 1140    6    0 


a.  d. 


Deduct  doe  on  fbrmer  jmn... 
Bitlnmted  not  reoOTenble...., 


VII  14 
153  14 


0 

4 


4607    4    9 


525    8    4 


4in  16    5 
To  USB  OoBtiitmtioBS  299  18   0 


To  IHTidenda  on  Stock  :-- 

£3166  ISi.  4d.  Coneole 

1969 19«.6d.  ditto,  lieU  in  ipeeinl  tntt 
388  U  4d.  Kfw  3  per  Cent.  Annoitic* 


88  18  6 
56  a  10 
16    6    0 


44tl  14    6 


To  Spednl  01«|ecU  :— 
Rojnl  Comminionen  of  the  EzhiUtion 
of  1851,  in  rspeTawnt  of  ezpenditore 

on  aoooimt  of  the  Tnde  HoMnm 576  16 

Exnminntion  SMna  Fund,  1856:— 

Beoeived  .^......       31    0   0 

Omtstaading .^       10  10    0 


160   3    4 


31  10    0 


Do,  do.,  1857,  hdd  in  trnet:-- 

Recilved 153  15  0 

Intereit 3    9  5 

OaUtending 340   0  0 

Prise  Eiiej  on  the  Flnendel 
Petition  of  the  Coontrjr......     310    0    0 

Prise  Bmjt  on  Marine  Algs       70    0    0 

Prise  EMsjon  the  Smoke  Nniiaace 35    0 

T.  Twininc,  jnn.,  in  aid  of  the  Working 

CTaiiBi  Hnaenm .» 

Xedlcal  Sedetjr  of  Gzaham's  Town,  tot  por- 

chaw  of  InfUtunenti. 

Sale  of  Tianiactiona 

Catalogoe  of  Exhibition  of  InTentlons  ...... 

Repairs  to  Photographic  Ckdieotion 

XioroMopaithjGaah 90    0   0 

Do.        in  hand  ........     103   6   6 


100   0    0 


30  0 
3  3 
6  9 
3  13 


0 
6 
6 

4 


Bj  General  Establialunent  Expeaiea  :— 

Bent,  Ratei,  and  Tazei 

UooieaadOace 

SidaricB,  Wages,  and  Commiwiont 

Poftage  Stampa  and  Parcels 
Stationery  and  Printing.. 
AdrertiMmentB  


•■...... 


B.r  Special  Ol^ccta :~ 

Medals  and  Bewards 

Examination  PriMt  

Swlney  Prize   

Marine  Algas  Prixes  ......... 

Working  Classes  Mnseom.., 

Trade  Museom. 

Prince  Albert's  Speeches ... 
Conrersasioni 


•••••••••••e** 


£  s. 

d. 

183  19 

0 

147  15 

6 

936  16 

4 

134  9 

H 

196  0 

1 

10  6 

3 

63  18 

6 

89  6 

0 

1  4 

0 

0  13 

6 

159  3 

e 

0  3 

0 

30  0 

0 

148  10 

3 

£    s.  d. 


1607  6111 


B/  Jonmal 

Less  charged  to  Union  of  Institotions..... 

Bj  Exhibitions:— 

Patented  Inrentions,  1866-7...... 

Belgian  Exlilbitlon,  1866 ......m*.****- 

By  Committees  :— 
unl<m  of  Institutions,  Indn^ng  Journal 
Lecture  List,  Examinations,  Dr.Booth*s 
Lectures,  Postage,  Stationexy,  Print- 
ins,  and  other  charges  

Paris  unprorements 


854  14 

6 

170  18  10 

86 

3 

6 

5 

7 

« 

481  16    9 


683  15    8 


91  10    0 


Bj  Repdrsand  Alterations......... 

One  rearms  Interest  on  Debenture  ,„ 

Part  Bepajment  of  Principal  secmwl  b/ 

Debenture ^ 

Bepajment  to  G.  T.  Kemp  of  Losn,  not 

bearing  Intervst  .............................. 

Libiai7  and  Pictures » 


193    6    6      958  17  10 


£6590  14    7 


Dinner,  1856 

Medical  Sodetj,  Graham's  Town 


819  16 
11  0 

0 

436  18 
36  5 

1 
e 

760  0 

0 

50  0 
14  10 
339  15 
33  9 
30  0 

0 
0 

6 
0 
0 

630  16  4i 


1570  13    7 


5965  18    4 

By  Bzoasi  of  Inoomeoter  Expenditure  —..•     834  16   8 


£5690  14    7 


S'- 


BALANCE  SHEET,  dOrfi  MAT,  1857. 


To  suadij  Creditors,  tIs.  !— 

To  TndMmen's  BUla   £986  3  1 

Ssdaries  and  Commissions   19  5  4 

Medical  Sodetjr,  Qraham*s  Town 30  0  0 

Debenture  at  4|  per  cent. 360  0  0 


To  Trust  Liabilltj  in  respect  of  Gorem* 
ment  Stock  (Consols)  held  for  spedie 
purposes,  as  par  contra,  ria.  j— - 

Set  anurt  to  answer— 

Swlnej  Prise  - 1333    6    8 

Acton  Trust. 536    3  10 

Stock  Trust.. .,................^.      100   0    0 

Fotheti^  Trust  ...M.. „, ••......     388    1    4 


1375    8    5 


Bj  Excess  of  Assets  orer  Liabilities ......... 


mttm 


8140    4    6 


£4415  13  10 


Bj  Cash  in  fiand  :— 

At  Messrs.  Coutts  and  Co............. £186    3   3 

AtCoomaroialBaak ....m...     378  18    0 


At  London  and  Westminster  Bank,  ap- 
plicable to  specific  purposes 364  15    6 


••..*••*•... 


Bj  Consols,  £3166  ISk  4d.t  at  93 

Bj  Subscriptions  in  arrear  1140   6    0 

Estimated  as  not  recoTontUe,  to  the 
amount  of 153  14    4 


hj  Subscriptions  to  Examination  Prise 

Fund  outstanding  ^ » •     340    0    0 

H  Marine  Algn  Prises  Do. 70   0   0 

„  Prince  Albert's  Speechss 

Bj  GoTcmment  Stock  held  in  trust,  ap- 
niioable  to  spedilo  purposes,  Tis.  :— 

Consols ..» 1969  10    6 

New3perCenU „. 388   1   4 


464    1    3 


3845    0    0 


986  U    6 


30    0    0 


(Signed) 


Jnao  it|  1857* 


W.  B.  SIMPSON,  \ 

WM.  T.  MACKBBLL.  / 
P.  LE  HBVE  FOSTBtt,  SeorOtaij. 


£4415  13  10 


AudiUn. 
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JOUENAL  OP  THE  SOCIETY  OP  ARTS,  June  19,  1857. 


DISTRIBUTION  OP  PRIZES. 

The  prizes  awarded  by  the  Society*fl  Ex- 
aminers to  the  sncce&sfal  Candidates  at  the  Jnne 
Examination  in  London  will  be  distributed  on 
the  morning  of  Tuesday,  the  23rd  instant,  at 
the  Society's  House  in  the  Adelphi,  at  11  o'clock, 
the  Right  Honourable  Sir  John  Pakington,  Bart, 
M.P.,  in  the  chair. 


ANNUAL    DINNER. 

The  Society's  Annual  Dinner,  Lord  Stanley, 
M.P.,  in  the  chair,  will  take  place  at  the  Crystal 
Palace,  on  Tuesday,  the  23rd  inst.,  at  six  o'clock, 
instead  of  five  as  originally  announced. 

This  alteration  has  been  made  in  order  to  suit 
the  convenience  of  those  attending  the  Queen's 
Drawing-room. 


SIXTH  ANNUAL  CONFERENCE. 
The  Sixth  Annual  Conference  of  the'  Repre- 
sentatives from  Institutions  in  Union  with  the 
Society,  is  appointed  to  be  held  at  the  Society's 
House  on  Wednesday  the  24th  instant,  at  10 
o'clock.  Colonel  Sykes,  M.P.,  P.R.S.,  Chair- 
man of  Council,  will  preside. 


PETITION  TO  PARLIAMENT. 

The  following  petition  from  the  Society  to  the 
House  of  Commons  was  presented  by  Colonel 
Sykes,  M.P.,  P.R.S.,  and  Chairman  of  the  Coun- 
ciL  Colonel  Sykes  has  given  notice  that  he 
will,  on  an  early  day,  call  the  attention  of  the 
House  to  its  contents. 

To  THIS   HoMOVRABXiE  THE  COMMONS  OF  GrEAT  BfilTAIN 

AND  Ireland,  in  Parliament  assembled. 

The  HimbU  Petition  of  the  Society  for  the  Encowagtment 
of  Artty  Manufacturea,  and  Commerce, 

Shewxth, 

That  for  many  years  past  the  attention  of  3'our 
honourable  Hotue  has  been  directed  to  the  subject  of 
National  Education,  with  a  view  to  promote  its  improve- 
ment and  extension ;  that  large  sums  have  been  voted  by 
your  honourable  Ilonse  for  that  purpose  from  time  to 
time,  especially  daring  the  last  few  years;  tliat  the 
results  of  this  continued  care  and  expenditure  are  inade- 
quate and  unsatisfactory ;  tliat  the  average  age  at  which 
the  children  of  the  industrial  classes  are  found  to  leave 
school,  has  from  year  to  year  been  gradually  diminishing, 
and  that  direct  interference  or  legislative  interposition 
with  the  parents  of  such  children,  or  with  adults  them- 
selves, would  neither  be  in  harmony  with  our  national 
character  nor  popular  institutions. 

Impressed  with  the  reality  of  these  evils,  and  the 
hopelessness  of  legislative  redress,  the  Society  of  Arts, 
for  some  years  i^ast,  has  been  engaged  in  the  organization 
of  a  system  of  jMsriodical  general  examinations,  to  be 
held  simultaneously  throughout  the  country,  with  a 
view  to  promote  self-instruction  and  voluntary  ap|)li- 
eation,  to  hold  out  inducements  to  study  by  means  of 
cei-tificates  and  prizes,  and  to  stimulate  exertion  by  the 
hope  of  social  advancement  and  jpermanenl  emplo^nnent. 

The  Society  of  Arts  has  associated  with  it  358  of  the 
Hochanics'  Institutions  of  the  United  Kingdom,  and  wit^ 


all  it  carries  on  a  mutually  beneficial  correspoadence.  In 
these  associated  Institutions,  it  has  laboured  to  establish 
class  teaching  and  systematic  instruction  ;  and  although 
the  Society's  scheme  of  examinations  is  practically  before 
the  public  for  little  more  than  twelve  months,  a  marked 
improvement  has  already  taken  place  in  the  character  of 
the  class  instruction,  and  in  the  attendance  on  the  classes 
at  many  of  the  Institutions  in  Union ;  while  in  others, 
for  the  first  time,  class-teaching  has  been  established 
expressly  with  reference  to  the  Society  of  Arts  examina- 
tions. Stimulated  by  the  hope  of  obtaining  distinction 
at  these  examinaUons,  young  men  are  found  to  attend 
the  classes  with  remarkable  diligence  and  zeal.  This 
system  of  periodical  examination  was  sucoessfidly  in- 
augurated last  June,  at  the  Society's  House  in  the 
Adelphi,  with  52  persons,  when  prizes  and  oertificates 
were  awarded  to  candidates,  some  of  whom  have  since 
obtained  official  appointments.  The  examinations,  con- 
ducted on  a  more  extensive  scale  this  year  in  London  and 
at  Huddenfield,  have  recently  terminated,  at  which  nearly 
300  persons  were  examined.  For  this  year  a  specif 
prize  fund,  upwards  of  £500,  has  b^  subscribed 
by  the  promoters  of  the  scheme,  and  this  indepen- 
dently of  local  contributions.  Considerably  more  tham 
500  of  the  most  eminent  manufacturing  and  commer- 
cial firms,  and  great  employers  of  laboiu'  throughout 
the  country,  have  signed  a  formal  declaration  of 
confidence  in  the  examinations  and  certificates  of  the 
Society  of  Arts.  The  examinations  are  not  restricted  to 
physical  science;  they  include  as  well,  mathematics, 
physical  geography ,  English  history,  English  literature, 
modem  languages,  and  drawing.  The  Society  of  Arts, 
so  far  as  the  funds  at  its  dispo^  will  allow,  proposes  to 
develop  its  scheme  of  examinations  until,  taking  advan- 
tage of  railway  facilities,  the  local  centres  of  examina- 
tion shall  be  so  far  multiplied  as  to  bring  the  advantages 
of  the  system  easily  within  the  reach  of  all. 

Finally,  the  Society  of  Arts  begs,  with  much  deference, 
to  place  before  your  honourable  House  the  following 
facts : — That  the  Society,  incorporated  as  "  The  Society 
for  the  Encouragement  of  Arts,  Manufactures,  and  Com- 
merce," has  been  established  for  more  than  a  centuiy ; 
that  it  has,  on  public  objects  alone,  expended  upwards  of 
£150,000  in  that  time ;  that  it  has  been  the  originator  of 
several  societies  of  great  and  acknowledged  usef^ilnen ; 
that  tlie  germ  of  the  Great  Exhibition  was  developed 
within  its  walls ;  that,  for  nearly  a  century  past,  it  has 
occupied  its  own  hired  house  in  the  Adelphi ;  that  it  has 
never  been  accommodated  with  apartments  provided  by 
the  State ;  that,  during  the  whole  long  |)criod  of  the  So- 
ciety's existence,  it  has  neither  asked  nor  received  a 
single  shilling  of  public  money  for  any  purpose  whatever ; 
and  tliat  it  has  secured,  continues  to  retain,  and  will 
labour  to  deserve,  the  confidence  frankly  and  freely 
reposed  in  it  by  the  Mechanics'  Institutions,  as  also  by 
the  commercial  and  manufacturing  classes  of  thecountjv. 
That  the  sphere  of  the  Society's  operations  is  now  rapidly 
expanding,  since  applications  to  hold  periodical  exami- 
nations, and  to  award  certificates,  have  already  been  re- 
ceived from  York,  Birmingham,  Hudden^field,  Leeds, 
Nottingham,  Salisbury,  and  other  provincial  centreii. 
The  Society  of  Arts  therefore  humbly  prays  that  your 
Honourable  House  will  take  into  consideration  and  give 
efiect  to  such  measures,  as  to  your  Honourable  House  may 
seem  fit  more  completely  to  realise  the  objects  of  the  So- 
ciety of  Arts  in  the  establishment  of  its  periodical  exami- 
nations, and  your  {jctitioners  will  ever  pray,  &c. 


RATING  OF  LITERARY  AND  SCLEN- 
TIFIC  SOCIETIES  AND  MECHANICS' 
INSTITUTIONS. 

The  following  is  tLe  bill  prepared  by  the 
Society's  Committee  to  "  Amend  the  Aet  6  and 
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7  Victoria,  chapter  36,  to  exempt  from  County, 
Borough,  Parochial,  and  other  Local  Rates,  Land 
and  Buildings  occupied  hy  Scientific  and  Lite- 
rary Societies."  This  hiU  has  been  brought  into 
the  House  by  Mr.  Hutt,  M.P.,  has  been  read  a 
second  time,  and  now  stands  committed  for  the 
24th  instant. 

Whereas  by  an  Act  passed  in  the  sixth  and  seventh 
years  of  the  reigh  of  her  present  Majesty  it  was  enacted, 
from  and  after  the  first  day  of  October,  one  thousand 
eight  hundred  and  forty-three,  no  person  or  persons  should 
be  assessed  or  rated  or  liable  to  be  assessed  or  rated  or 
liable  to  pay  to  any  county,  borough,  parochial,  or 
other  local  rates  or  cesses,  » in  respect  of  any  lands, 
houses,  or  buildings,  or  parts  of  houses  or  buildings, 
belonging  to  any  Society  instituted  for  purposes  of  s:ience, 
literature,  or  the  fine  arts  exclusively,  either  as  tenant 
or  as  owner,  and  occupied  by  it  for  the  transaction  of  its 
business  and  for  carrying  into  effect  its  purposes,  pro- 
vided, that  such  Society  should  be  supported  wholly  or 
in  part  by  annual  voluntary  contributions,  ani  should 
not,  and  by  its  laws  might  not,  make  any  dividend,  gift, 
division,  or  bonus  in  money  unto  or  between  any  of  its 
members ;  and  provided  also,  that  sucli  Society  sliould 
obtain  the  certificate  of  the  barrister-at-law  or  lord 
advocate,  as  thereinafter  mentioned :  And  whereas  it  is 
expedient  to  amend  the  said  statute:  Be  it  therefore 
enacted  by  the  Queen's  most  excellent  Majesty,  by  and 
with  the  advice  and  consent  of  the  Lords  Spiritual  and 
Temporal,  and  Commons,  in  this  present  parliament 
assembled,  and  by  the  authority  of  the  same,  as  follows : 

I.  From  and  after  the  firtt  day  of  September  one  thou- 
sand eight  hundred  (tnd  fifty-Hven  so  much  of  the  said  Act 
as  is  herein-before  recited,  as  also  the  whole  of  section 
six  of  the  said  Act,  shall  be  repealed. 

II.  From  and  after  the  Jfrst  day  of  September  one  thoU' 
9and  eight  hundred  and  fifty-teven  no  person  or  persons 
shall  be  assessed  or  rated  or  liable  to  pay  to  any  county, 
Borough,  parochial,  or  other  local  rates  or  cesses  in 
respect  of  any  lands,  houses,  or  buildings;  or  parts  of 
houses  or  buildings  exclusively  occupied  by  any  Society 
instituted  for  purposes  of  science,  literature,  education, 
or  the  arts,  and  supported  wholly  or  in  part  by  annual 
voluntary  contributions,  and  which  shall  not,  and  by  its 
laws  may  not,  make  any  dividend,  gift,  donation,  or 
bonus  in  money  unto  or  between  any  of  its  members : 
provided,  that  such  Society  nhaU  obtain  the  certificate  of 
the  barrister-at-law,  as  provided  by  the  recited  Act,  or 
the  certificate  of  the  registrar  of  Friendly  Societies  in 
Scotland,  as  hereinafter  provided. 

III.  If  any  such  Society  shall  occasionally  let,  for 
purposes  connected  with  science,  literature,  education, 
or  the  arts,  any  part  of  the  land  or  buildings  occupied  by 
it,  such  letting  shall  not  prejudice  or  prevent  the  title  of 
sach  Society  to  the  exemption  aforesaid;  but  for  the 
purposes  of  this  Act  the  said  land  and  buildings  shall  be 
deemed  to  be  exclusively  occupied  by  such  Society  for 
purposes  of  science,  literature,  education,  or  the  arts. 

IV.  If  any  parts  of  the  land  or  buildings  occupied  by 
any  such  Society  shall  be  let  for  other  purposes  than  those 
mentioned  in  section  three,  or  shall  lie  occupied  as  the 
residence  of  any  officer  or  servant  of  the  Society,  such 
parts  shall  be  assessed  and  rated  as  separate  and  distinct 
tenements  for  all  purposes  of  county ,  borough,  parochial, 
or  other  local  rates  and  cesses. 

V.  The  certificate  directed  by  the  recited  act  to  be 
obtained  from  the  lord  advocate,  or  any  depute 
appointed  by  him  to  'certify  the  mles  of  Friendly  So- 
cieties in  Scotland,  Hhall,  from  and  after  the  Jirtt  day  oj 
September  one  thowand  eight  hundred  and  fifly-aeven,  be  ap- 
plied for  to  and  issued  by  the  registrar  of  Friendly  Socie- 
ties in  Scotland ;  and  all  the  powers,  duties,  and  provisions 
by  the  recited  Act  made  applicable  to  the  lord  advocate 
or  fiuch  depute  shall  be  transferred  to  and  be  applicable 


to  such  registrar ;  and  all  the  powers,  duties,  and  provi- 
sions by  the  recited  Act  grantea,  imposed  upon,  or  made 
applicable  to  the  clerk  of  the  peace  for  the  borough  or 
county,  shidl,  in  Scotland,  be  applicable  to  the  eheriff 
clerk  of  the  county  where  the  lands,  houses,  or  build- 
ings of  the  Society  are  situate ;  and  all  the  powers,  duties, 
and  provisions  by  the  recited  Act  granted,  imposed  upon, 
or  made  applicable  to  the  recorder  or  justices  for  the 
borough  or  county  shall,  in  Scotland,  be  applicable  to 
the  sheriff  of  the  county  where  such  lands,  houses,  or 
buildings  are  situate,  in  the  same  manner  and  to  the 
same  effect  as  the  same  are  by  the  recited  Act  made  ap- 
plicable to  such  clerk  of  the  peace,  recorder,  or  justices 
respectively. 

VI.  The  certificate  aforesaid  shall  be  conclusive  evi- 
dence that  the  Society  therein  named  was,  at  the  date 
thereof,  a  Society  within  the  meaning  of  this  Act,  and  no 
further  evidence  thereof  than  the  production  of  such  cer- 
tificate shall  be  required  by  any  court. 

VII.  If  any  such  Society  siiall  be  conducted  for  pur- 
poses different  from  those  set  forth  in  the  laws,  rules, 
and  regulations,  after  the  same  shall  have  been  allowed 
and  confirmed  or  filed,  the  exemption  from  rates  and 
cesses  by  virtue  of  the  said  recited  Act  or  this  Act  shall 
cease ;  but  nothing  herein  contained  shall  prevent  any 
such  Society  from  applying  for  a  fresh  certificate  as  often 
as  need  be. 

VIII.  This  Act  and  the  said  recited  Act  shall  be  con- 
strued as  one  Act. 


NATIONAL  MUSEUMS. 

At  page  173  of  the  present  volume  of  the 
Journal,  were  published  certain  resolutions  of  the 
Council  relating  to  this  subject,  and  in  accordance 
with  them  the  following  circular  letter  was  issued 
to  the  Institutions : — 

*'  Soeletj  of  ArU,  KannllMtiins,  and  Commeroe, 
"  Adelphi,  London,  W.C,  IStli  February,  166T. 

"  Sir, — I  am  directed  to  request  that  you  will  bring 
before  your  Institution  the  following  Resolution,  passed 
at  a  special  meeting  of  the  Council  of  this  Society,  on 
Wednesday  last,  and  inform  me,  as  early  as  you  can,  what 
are  the  views  of  your  Institution  in  reference  to  it. 

"Resolved, — That  the  Secretarj'  be  instructed  to 
inquire  of  the  Institutions  in  Union  whether  they  con- 
sider the  time  has  arrived  when,  in  order  to  give  just 
facilities,  throughout  the  United  Kingdom,  for  acquiring 
knowledge  in  Art  and  Science,  it  is  expedient  that  the 
National  Museums  situate  initheMetro^lis  and  elsewhere, 
such  as  the  National  Gallery,  the  British  Museum,  the 
Museum  of  Ornamental  Art,  the  Museum  of  Practical 
Gteology,  and  the  public  Museums  in  Ireland  and  Scot- 
Land,  &c.,  which  have  already  acquired,  or  may  liereafter 
acquire,  by  Parliamentary  votes,  specimens  of  Art 
and  Science  should  be  rendered,  as  far  as  may  be  prac- 
ticable, usef«l  to  the  Local  Institutions  promoting  Art 
Science,  and  Literature,  throughout  the  United  Kingdom, 
especially  the  Mechanics'  and  Literary  Institutions  in 
Union  with  the  Society,  and  Free  Libraries. 

'*  Should  it  be  the  opinion' of  the  Institutions  that  the 
time  has  arrived,  the  Council  of  the  Society  of  Arts  request 
that  they  may  be  favoured  with  opinions  as  to  how  the 
object  may  be  best  carried  into  enect,  and  the  Council 
wiU  be  prepared  to  afiord  facilities  for  the  discussion  of 
the  subject. 

"Resolved, — That  a  copy  of  this  Resolution  be  sent, 
not  only  to  tlie  Institutions  in  Union,  but  also  to  the 
Provincial  Museums  which  may  not  be  in  connection  with 
the  Society,  and  to  the  Free  Libraries  of  the  United 
Kingdom.  . 

'•  1  am,  Sir,  your  obedient  servant, 
p  P.  LE  NEVE  FOSTER,  Secretary.*' 
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.  The  following  is  aa  abetract  of  the  replies  which 
have  been  recerred  :— 

Bexlet-ueatb  Society. — Expresses  ite  opinion  in  fa- 
vour of  the  project. 

BlBMIKGBAM  AND    HlDLAKD  IKSTITUTE. — Of  ODinion 

that  the  time  has  arrived  when  the  National  O&UeHes 
and  Mosenms  uf  natural  history,  &c.,  should  be  rendered 
available  to  provincial  Societies.  That  casts  and  models 
should  be  fbmished  to  such  as  are  willing  to  pay  a  pro- 
portion of  the  expenses.  That  facilities  should  be  afforded 
to  a  limited  number  of  meritorious  provincial  students  to 
attend  lectures  at  the  national  institutions.  That  lec- 
tures should  be  delivered  at  the  British  Museum  upon 
science,  antiquitiesi  and  art.  That  assistance  should  be 
randeted  to  provincial  Societies  to  enable  them  to  ensure 
the  services  of  competent  curators.  That  copies  of  books, 
maps,  plans,  miners*  records,  patent  specifications,  if  re- 
quired, be  presented  to  provincial  Societies.  That  Govern- 
ment Mine-inspectors  furnish  shaft  sections  of  all.  new 
mines,  with  specimens,  if  posnble,  of  every  stratum,  rock, 
mineral  and  fossil  met  with  in  sinking  the  same.  That  In- 
stitutions should  classify  their  duplicate  specimens.  That 
it  would  be  desirable  if  arrangements  could  be  made  with 
the  Boyal,  the  Geological,  and  other  learned  societies  for 
co-operation .  That  provincial  Institutions  should  under- 
take, when  required,  to  f\imish  the  British  Mus<;um  with 
specimens  of  mineral  and  fossil  remains.  That  some 
competent  person  should  be  appointed  periodically  to 
visit  and  report  the  progress  of  such  provincial  collections. 

Bolton  Libbabt  and  Museuu. — Of  opinion  that  the 
time  has  arrived  when  the  national  museums  and 
National  Gallery  should  be  rendered  useftil  to  local  in- 
stitutions. 

Bradford  Mechanics*  lNSTiTUTE.-^Desires  a  fuller 
statement  of  the  ideas  and  intentions  of  the  Society. 

Bristol  Athenjsum. — That  collections  of  articles  con- 
tained in  the  Metropolian  Institutions  might  be  lent  to 
Provincial  Institutions  for  a  definite  term,  and  an  appli- 
cation made  to  government  for  a  grant  to  supply  casts 
and  photographs  of  i^emarkable  works  and  specimens  in 
the  Metropolitan  Institutions. 

BcRT  Athexjeum. — Favourable,  but  wait  until  the 
plan  is  farther  developed  before  tlicy  can  advise. 

Carmarthen  Literary  and  Scientific  Institution. 
—Not  in  a  position  to  judge. 

Cbeadle  Mechanics*  Institution. — B'avouraWe,bot 
not  prepared  to  offer  any  practical  suggestion. 

Chester  Mechanics*  Institution. — Their  opinion 
as  to  the  l^est  mode  of  carrying  out  the  obiect,  is  to  grant 
the  loan  of  works  to  Institutions  for  exhioition. 

Ghicbsster  hrraaar'  fSuuim'V  .—Not  "tn  a  position 
to  give  an  opinion. 

CLAYTON-LE-ModR<i.-^See  Oakehshaw« 

Cork. — Royal  Cork  Institution. — Tlie  opinion  of 
the  managers  that  the  time  lias  anived  when  the  Na- 
tional Musethns,  &c.,  ought  to  be  made'  available  for 
the  Local  Instituti<HiB.  Suggest  periodical  exhibitions 
through  the  provinces  of  selected  specimens. 

Derby  Mechanics*  Institution. — Acknowledges  i^e- 
cewt  of  Society's  eoramunieation. 

GBKXNWniH  SoomSTY  FOB  THB  DIFFUSION  OP  UsBHUL 

Knowledob. — Approve  the  objects.  Will  be  prepared 
to  jwmd  a  deputation  to  take  part  in  any  discussion  that 
may  arise  on  the  subject. 

Hanley  (late  Suelton)  Pottkuy  Mbch^inios*  In- 
stitution.--Suggests  that  copies,  easts,  dec,  of  articles 
of  artistic  merit,  <k!.i  be  supplied  to  Institutions  on  tlie 
lowest  terms  i)ossible.  Also  that  the  originals  in  the 
national  colleetioDs.  should  be  rendered  subservient  to 
the  same  end,  by  portions  of  them—if  they  can  be  rendered 
available— being  lent  to  Institutions  to  exliibit  at  a  low 
charge.  That  lists  of  duplicate  geological,  ioc.,  specimens, 
whicn  are  national  property  be  published  at  brief  inter- 
vaJs^  and  that  the  surplus  specimens  be  furnished  to 
Institutions,  and  that  memben  of  Institutions  in  union 


with  the  Society  of  Arte,  shall  have  the  privilege  i^  frw 
access  to  national  museums  or  collections — for  admiwrn 
to  which  a  charge  is  now  made— on  presenting  thsir 
certificate  of  membership. 

HiTCHiN  Mechanics'  Institution. — FayoursUe. 

Holmfirth  Mechanics'  Institution. — ^Favoonbls; 
but  not  sufficiently  informed  to  give  an  opinion  as  totk 
means  of  securing  Uie  desideratum. 

HUDDERSFISLD    MECHANICS*      INSTITUTION.— -SoggSlt 

that  members  of  Institutions  in  connection  with  the 
Society  of  Arts  shall  be  able  to  enter  the  prindpsl 
museum  or  galleries  for  the  uurposes  of  study  by  pre* 
senting  certificates,  dated  in  the  current  vear,  from  tbs 
Institution  to  which  the  member  may  belong. 

Larcbfield,  near  DABLiNQTON.-*-Approval  unaiii- 
mously  voted :  left  to  a  committee  of  three  members  to 
confer  as  to  the  best  method  of  canying  out  the  inteo- 
tions  of  the  S  jciety  of  Arts. 

Lewes  Mechanics*  iNSTiTurioN.-^Consider  any  meut 
whereby  the  National  Museums  mav  be  rendered  mora 
useful  to  the  parties  indicated  highly  desirable,  but  not 
prepared  to  oner  any  suggestion. 

LocKwooD  Mechanics*  Institute. — Suggest  puUiA- 
ing  descriptive  and  illustrated  catalogues  in  a  cbsip 
form.  Itinerating  bran9h  museums,  entrance  fee  lov. 
Gifts  of  superfluous  specimens.  Itinerating  kcturen, 
paid  partly  by  the  Society  of  Arts  and  partly  by  Ipcil 
institutions.  Facilities  for  insgpection  of  miblic  musoonu, 
and  persons  in  attendance  to  explain.  Donatiopi  of  sa- 
perfiuous  books,  diagrams,  &a,  to  local  Institutions. 

London  and  South  Western  Literajky  and  Sciek- 
TiFio  Institution. — ^Favourable,  Suggest  a  meeting 
of  delegates  from  the  several  Institutions. 

Lowestoft. — Secretarj'  promises  to  lay  circulw* 
before  the  committee  of  the  St.  John's  Parochial  Ltbrsiy 
and  Reading  Rooms. 

Maidenhead  Mechanics*  Literary  and  Scientific 
iNSTrruTioN.-^Favourable. 

Morpeth  Mechanical  and  Scientific  Institution. 
— ^Favourable. 

Newport  Athenjeuh  and  Mechanics*  Institute.— 
Favourable,  but.  before  offering  any  further  opinion  they 
would  be  glad  to  receive  any  suggestiona  showing  in 
what  way  the  idea  may  be  rendered  practicable. 

Northallerton  Institute.  —  Favourable^  The 
"committee  think  that  the  idea  may  be  beat  carried 
into  effect  by  a  sort  of  perambulating  museum." 

Northowrau,  NK2R  jBLALTFAX.<^i7nsble  to  fonu  an 
opinion.  , 

Oakensbaw,    near    Accrington.  — ^   Clayton-le- 
Moors  Institute.—- Favourable; 

Fainswidk  MEOHAJfics'  Instit^iti.  —  Favemmble. 
**  The  ezperienee  of  this  committee  convinces  th<vi 
that  there  is  a  desire,  and  a  growing  desire,  on  the  fart 
of  many  membera,  both  of  this  and  other  institotes,  for 
^stmotion,  and  also  that  the  morel  condition  Of  our 
membere  is  such  that  the  government  need  he  under  no 
ai^irehensian  for  the  safisty  of  any  of  those  woiics  of 
art,  dsc.,  which  might  be  rendered  serviceable  to  then." 
Sug^st  "  that  ^plicates  of  objects  mi^t  be  sent  le 
Institutes  desiring  them,  according  to  priority  of  appli- 
cation, and  at  the  expense  of  the  Instttittes  so  desnisg 
them,  and  that  railway  companies  mi^t  do  modi  to 
help  and  encourage  the  spread  of  art,  scienee,  and  liters* 
ture,  by  conveying  the  members  of  Mechanics'  Institutes, 
under  certain  reatrictions,  at  reduced  fturea  to  ihtao 
sevenJ  museums,  and  it  is  iho  opinion  of  tbie  oommittcB 
that  railway  companies  would  neither  be  sufferars  by  Mcli 
a  plan,  nor  unwilb'ng  it  lend  such  a«istanee  to  the 
irtudious  artizan." 

Pendleton  Mbcbanigs*  iKfifriTunoN.^^Pressofbosi- 
ness,  incident  to  the  opening  of  a  new  Institution,  will 
prevent  itheni  from  gi\Hng  the .  circular  censideratiQn  at 
itresent. 

Pbtsbbobouoh  MEoaAKios*  lKSTiTvnotr.,-->Of  opitiiaa 
that  specimens  of  art  and  ecienco  m  the  possanieo  of  the 
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na^onal  mttteutfis  ihiglit  be  ronderod  of  g«neral  tise  io 
1(M»1  Booieiies.  * 

PLtKdVTH  BfaoHANTCM'  IssTiTUTt. — F»vourable;  but 
ask  for  further  informatioD. 

P0IIT8*0VTH  AST)  PoBTSBA  LlTEBAHY     A!«)  PttlLO^^- 

PHiCAii  SooiBTT.— **  That  iiie  ide*  is  jiot  sufficiently 
definite  to  enable  them  at  present  to  offer  any  sug^gestion 
upon  the  subject." 

PAmtoh  iKsrmfMoir  pon  thb  Di*3pusio»  op  KnoW- 
LBDOE. — Of  opinion  that  it  is  highly  topedient  to  ren- 
der the  -ti^easttres  contained '  in  the  muaeutns  referred  to 
in  the  resolution  as  easy  of  acce^  as  may  be  practicable 
to  the  local  Instittitions.  iinzious  to  give  every  assis- 
tance in  their  pow^r. 

Rabwat  (NBAft  Banbubt)  Ik^jtitutiok.— Pavoutable. 

RoTSToK  iKSTirruTB. — ^Favourable.  "An  obvious  ad- 
vantage, which  strikes  the  coimdl  at  once,  Is  the  great 
service  that  might  be  given  in  riiising  local  exhibitions 
of  Works  of  natutiB,  science,  and  art.*/  * 

SwAy$tx  iNSTiruTroN.— Suggest  loan  of  duplicate  or 
redimdaht  specimens  of  objects  of  national  science  in  the 
national  museums,  and  copies  of  books  in  the  national 
libraries,  and  also,  for  a  limited  time,  or  for  a  special 
pufMe,  of  specimens,  books,  itpparatus,  diagrams,  casts, 
nioa^,  &c.,  to  the  educational  institntions  of  the  pro- 
vinces and  local  schools.  F^cilitiee  for  persons  earnestly 
in  ^ttrsuit  of  Information  for  studying  the  contents  of  ^e 
national  museum^  and  libraries.  That  the  lowest  scde 
of  fees  be  exacted  from  students  of  the  economical  ap- 
plications of  the  sciences  in  tl^e  national  schobls  of 
chemistry,  mining,  mifaeralogy,  geology,  &c.,  and  that 
the  moM  meritorious  pupils  of  Jirovincial  bistitdtions 
have  some  advanta^eti  there,  of  the  nature  of  dcholarships 
or  fhee  teaching.  That  etndents  in  national  schools  be 
trained  with  a  special  view  to  qualiftcatf  on  a$  teachers  of 
the  doctrines  and  practical  uses  of  the  SQien6e8  in  classes 
established  in  provincial  Institutions,  &c. 

Stafford  Hbohanios*  Institdtioi^. — **' Would  prefer 
noi  giving  any  opinion." 

Yarmouth  Parochluj  Library  and  Museum.-?- 
Favourable.  Bugg^t  tliat  duplicate  ^pecimen8  should 
be  ^stribntM  gratuitously  amongst  the  principal  local 
mitaeami.  That  travelling  lecturers  be  appointed  to  dis- 
tricts, who  should  be  fltrnished  witi^  such  specimens  as 
might  be  neceassary.  That  exhibitions  and  lectures  should 
be  arranged  periodically  in  varlouis  central  towns. 


This  Bdm  during  tlie  day-ttibfieirffl  enaU^  any  p^raoh^to 
consult  any  books,  diagiams,  eto.,  lathe  ooUeotiaDs  eCd 
education  and  to  cop^  any  article  in  the  collections  of  9,Ti ; 
except  modem  paintings,  for  whidi  special  permission  in 
writing  mus^  be  obtained.  In  the  evening  \^ork8  C9«nn6t 
be  retnoveo.  An  annual  ticket  of  admission  tp  all  t{ie. 
collections,  morning  and  evening  may  l^obtaine4for 
lOs. 

4.  Sticks,  umbretlas,  iiarcels,  eic.,  must  be  left  at  the 
doora. 

£».  Except  the  fees  above  meiltioned»  no  fee  or  gravity 
Is  to  be  received  by  any  officer  of  the  department  frpx^ 
any  person. 

.  6,  The  library  of  art  is  open  eveiy  diy  froin  11  a.m> 
to  d  p.m. ;  except  Saturd|iy,.when  it  is  closed  at  f  p.m.* 
and  the  usual  vacations* 

7.  All  registered  students  of  the  Central  School  of  Arit 
have  fVee^  admission  to  the  libraiy*  Oecasion/ivl  student^ 
are  admitted  upon  payment  of  6d.,  which  will  entitle 
them  to  ^nl  ranee  for  six  days  from  the  day  of  the  pav- 
ment  of  .the  fee,  inclusive :  a  monfhl^  ticket  may  be 
obtained  for  Is.  6d.  and  an  annual  admission  for  l6iL    . 

6,  Refreshments  and  waiting  rooms  in  a  special  build.", 
ing  have  been  erected,  and  presented  to  the  publiQ,  .by 
the  commissiohers  for  the  Exhibitioh  of  i8£il.  /ttiey  ^ro 
under  the  mana^emen^  of  Mr.  G,  Withers. 

9.  The  General  Omnibus  Company  &ave  arri^igemeniis 
In  progress  to  copvey  passengers  to  and  from  the  Hufleum' 
and  all  parts  of  the  metropolis,  every  halij-hour  ai^lei^.  . . 


*^ 


SOUTH  KENSINGTON  MUSEUM. 

This  Museum  will  be  opened  on'  Saturday  neit,  the 
2(Hh  inat.<,  by  her  Majesty  the  Q^Jieen,  and  the  public 
wiUbe  admitted  both  in  the  daytime  and  the  evening, 
OD  and  after  Wednesday,  ihe  24th  inst.  Besides  the 
varioneoolleotions  of  architecture,  Kulptdre,  patented 
inventionsv  Sdq*  ,  the  Shflepshanks  -  pictares  will  he  exbi«* 
bited  in  tikenewgaUery  erected  expressly  to  receive  them. 
The  admission  of  the  public  to  the  mdseum,  lighted  up( 
in  the  evening;  is  the  first  experimbnt  of  the  kind  with  a 
public  institkitilon,  and^it  is  hoped  wiU  be  acceptable  to 
thofie  who  work  in,  tbe  day-time. .  .< 

Tlie  Committee "of-OduncSi  on  Edncation;  under  whose 
direction  is  the  Museum,  have  sanctioned  the  following 
rules'  for  the  admiBsion  of  the  public, 

1.-  The  ecdlectionsl^f  objects  'selaifng  to  educa^fton, 
arohitecture,  and  trade,  of  pictures,  «oulptun9^  ornamen^ 
tal  art,  and  models  of  patented  inrentioDs,  will  be  ^ven 
to  the  pablio  daily  ^'  frooi  10  till  4  in  the  day-^me,  and 


i*  "■ 
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HELIOSCOPE.     • 

Under  this  title  Mons.  Porro,  the  French  astronomer^ 
has  just  constructed  a  telescope  of  the  Newt9nian  form,^^ 
which  he  is  enabled  to  obseive^e  suq  without  tl\e  inter-. . 
vention  of  a  piece  of  darkened  glasa,  (whicl^  is  alwayB 
difficult  to  obtEiln  sufficiently  pure  and  free  from  colour ») 
and  without  bein^  inconvenienced  by 'the  heat,  which  ii^ . 
instrument^  Of  any  magniiude  soon  destroys  the  d»r)^- 
ened  glas^,  and  endangers  the  e^'e-sight  Of  .the  observer. 
In  the  first  telescope  of  this  kind,  which,  bi/^  beeu  con-  . 
structed  under  the  direction  Of  tl^e  itlventor,  ijie  laroe 
*  mirror  has  an,  aperture  of  twodteimetres  and  a  foc^  . 
distance  of  twenty-four  decimetres.    Hie  excess  of  llfffait 
and  heat  is  goi  rid  of  by  means  of  three  rejectors,  suit^D^y 
arranged.    The  image  of  the  sun  thus  obtaihed  is  pet- 
fecily  wkitb  and  well  defined ;  the  intensity  of  the  li^bt 
can  be  regnlated  at  pleasure,  and'  the  heat  is  alino«t ' 
nothing  at  the  tye-pic;ee,  so  that  the  obsjcrver  ia  enal>l^ 
to  work  comfbrtatly  for  many  hour's,    . 


St 
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SOOIETY  OF  ARTS  BXAMINATION^i' 

Sm;.- 1  take  the  liberty  of  directing  attest ion^  i& 
some  important  matters,  whi<!hwill,-inaUpN)bate^^,  be 
brought  mider  3^ar  consideration'  at  the^confe^n<ief.    ' ' 

The  examination  scheme  Of  the'  Society  of  Arid  Weils' 
established  with  special  ref^retiee  to  "^e  indtituti6i^f)  Ih  , 
union  i  it  is  now  fMrly  beftt^e  the  ^ublie  \;  it  has  had  a  Mr  ' 
trial,  and  has  met  iirith  a  latge  feimotot  6f  eMDa|iatl)y'and  ' 
support.    It  is  no  longer  a  doubtful  eXpernnent,  but  kp 
estallishedfttct."  -  '•' 

You  anft  awitoe  ^at  the  wolic  of  ^^  Elamiiiers  faaif 
been'  cmtirely  gratufitoiiir.     19ow,  <it  U  uhfeaisoiiable  to' 
from  7  to  10  ia  the  ev^nin^  on  Mondays  and'Thnrsdays^  |  expect  thiit  MrofbsstOhal  ii^en  ;ean  g(4e  their  titoea^ 
except  during  the  appointed  vacations.  •     •    '  attention  year  afiervettrwfthdut' s6me  reiiiufiblekation;' if' 

£•  On  Mondays,  Tuesdays^  and  Saturdays,  and  daily  not  to  the  foil  extent'  bf  th«it^  s^rrvices,  at  Idla^t  suffidi^iit 
during  •  the  Easter  and  Christmas  weeks,  the  public  will  to  establlah  thUtperman^ndy  liikd  prOperk^eUtl^nshiti  wmdt 
be  adnutted  free;  but  on  these  days,  books^  examples;  oughttdexist  betiteea  the  Et&miners,  tike <}othkil,ahd 
models,  casts,  etc.,  cannot  be  removed  for  study.  the  In«titutibns.    As  '^fktt  as  regards  the  InslrtAtibkn^l  nO' 

&•  On  Wed^Msdays,  Thundays,  and  Fridays,  the  pectAiaty  help  dan  be*  expected  fh>m  ih^m:  A'  very 
puhHo 'Will  be-admitted  on.  payment  of  6d.  each  person.   Urge  number  of  InstittttionB  are  Buffering  fhmi  pecuniary 
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difficnlties,  which  have  in  somo  instances  been  aocnmn- 1 
latod  for  years.  The  Marylebone  Free  Library,  now 
dosed,  the  London  Mechanics'  Institution,  founded  by 
Dr.  Birkbeck,  and  Croeby  Hall,  are  all  evidences  of  the 
great  difficulty  in  sustaining  these  Institutions  in  a  state 
of  efficiency  and  usefulness.  A  certain  source  of  income, 
however  small,  is  much  better  than  the  fluctuations  to 
which  some  localities  are  subject.  The  Institutions  pos- 
sess sufficient  influence  in  many  towns,  if  properly  organ- 
ised to  ensure  the  adoption  of  Mr.  Ewart's  Bill ;  this 
would  secure  a  small,  but  permanent  source  of  income, 
and  obviate,  in  a  ^at  degree,  those  difficulties  which 
destroy  good  intentions  and  cripple  the  educational  efibrts 
of  many  Institutions. 

A  large  number  of  Institutions  do  nothing  towards 
preparing  candidates  for  Examination ;  but  every  Insti- 
tution with  200  members  ought  to  have  one  or  two 
Glasses  for  systematic  instruction,  and  these  classes  might 
be  carried  on  without  interfering  in  the  slightest  degree 
with  the  ordinary  lectures  and  arrangements,  and,  where 
it  is  possible,  (and  I  am  ready  to  believe  these  places 
very  few,)  a  good  day-school  should  be  established,  where 
the  child  of  the  artizan  and  mechanic  could  learn  some- 
thing more  useful  than  what  he  finds  in  the  generality 
of  national  schools.  There  should  be  a  closer  relation- 
ship between  all  the  public  educational  Institutions  of 
the  same  place.  A  great  amount  of  power  is  lost  by 
diffusion ;  this  struck  me  as  being  particularly  the  case 
at  Nottingham,  and  some  other  places.  The  late  ex- 
aminations seem  to  show  that  we  must  not  expect  many 
candidates  who  have  passed  30  years  of  age.  Our  hopes 
and  efforts  must  be  chiefly  directed  to  apprentices,  clerks, 
and  young  men  leaving  school ;  and  I  think  it  will  appear 
that  the  average  standard  of  attainment  this  year  is 
considerably  in  advance  of  the  past.  This  is  easily 
accounted  for  by  the  fact  that  in  several  places  during 
the  nast  year,  a  great  effort  has  been  made  with 
special  reference  to  the  present.  Examination  classes  at 
the  Polytechnic  were  established  entirely  on  the  faith 
of  these  Examinations,  and  the  subjects  taught  were 
those  laid  down  in  the  Society's  programme;  some  of  the 
subjects  were  discontinued  in  the  second  term,  because 
we  had  very  few  students;  the  largest  classes  were 
those  in  arithmetic,  algebra,  bookkeeping,  chemistry, 
French  and  German.  The  other  fifubjects,  such  as  Eng- 
lish literature  (which  is  rather  vague,)  geography,  and 
English  history,  are  subjects  which  persons  can  reaid  up 
by  their  own  fireside.  We  never  had  any  difficulty  in 
getting  attendance  at  these  clashes ;  some  of  the  students 
came  seven  and  eight  miles.  I  never  believed  in  the 
objection.  We  cannot  get  poisons  to  attend.  Depend  upon 
it,  it  is  not  from  any  indifference  on  the  part  of  the 
young  men,  but  from  defective  power  of  the  teachers,  or 
bad  arrangements  on  the  part  of  the  Institution  ;  a  zea- 
lous and  enthusiastic  teacher  will  sustain  the  interest  of 
his  class  under  many  difficulties  and  discouragements. 

There  are  four  things  essential  for  success  in  class 
teaching : 
A  comfortable  room  supplied  with  suitable  apparatus. 
Men  who  are  good  teachers  selected  if  possible  from 
the  class  they  have  to  teach. 

The  terms  of  admission  must  be  low. 
There  must  be  some  definite  object  to  work  for. 
The  great  value  of  material  external  influences  has 
been  very  much  overlooked  in  education .    A  cold,  damp, 
miserable- looking  cellar,  under  some  chai^el  or  railway- 
arch,  is  not  a  place  to  inspire  any  lofty  sentiment  or  noble 
effort.    If  there  is  one  room  more  dirty  and  cheerless 
than  another,  make  that  the  class  room.    I  was  once 
oftcrcd  a  cellar  in  an  Institution  free  of  charge,  if  I  would 
go  to  the  expense  of  jiartitioning  off  the  coals  and  laying 
on  the  MS.    A  cheerful  fire,  a  tastefully-papered  room, 
a  good  light,  and  soft  seats,  attract  hundrects  of  men  to 
the  public  house.    The  colour  of  the  ceiling,  the  pattern 
on  the  walls, the  cleanliness  of  the  room,  and  the  shape 
of  the  door  handle,  are  all  elements  in  the  education  of 


men  as  well  as  children,  too  important  to  be  despised.  If 
you  would  do  anything  in  teaching,  first  get  a  comfortable 
class-room.  The  selection  of  teachers  for  some  subjects 
would  be  rather  difficult,  but  those  subjects  in  which 
there  is  the  largest  number  of  candidates  are  the  ordinary 
subjects  of  a  National  School,  except  French,  Chemistry, 
and  German.  No  place  of  any  size  can  be  without  one 
or  two  good  teachers,  who  would  gladly  undertake  tiiis 
work  if  you  paid  them  liberally  for  their  services.  Ab  a 
general  rule,  a  gratuitous  or  cheap  teacher  is  of  no  ubd 
except  in  a  Sunday  School. 

If  technical  subjecta  are  required,  then  several  schools 
and  Institutions  should  group  themaelves,  and  the  teacher 
must  go  from  one  to  the  other,  the  same  as  the  Art 
masters  in  provincial  schools. 

The  terms  of  admission  to  a  class  must  be  influenced 
by  local  circumstances.  Persons  who  are  not  members  of 
the  Institution  should  be  admitted  to  the  dan  on  the 
payment  of  a  stuall  entrance-fee,  but  under  any  circum- 
stances the  fee  must  not  bo  high.  We  had  a  fee  of  58.  for 
each  class  at  the  Polytechnic.  The  first  term  commenced 
in  September,  and  ended  in  January.  The  second  term 
commenced  in  January,  and  ended  the  week  before  the 
Society  of  Arts  examination.  There  were  16  lessons 
upon  a  subject  in  each  term,  each  lesson  occupying  about 
one  hour  and  a  half. 

I  know  some  persons  will  say,  do  not  make  it  too 
cheap ;  if  you  do,  it  will  not  be  valued ;  but  they  forget 
that  it  is  not  the  price,  but  the  quality  which  makes  it 
either  cheap  or  dear.  What  extraordinary  efforts  are 
made  by  parents  to  get  their  children  into  schools  where 
the  education  is  entirely  free — these  schools  are  not  the 
less  valued  on  that  account.  1  f  you  fix  a  high  price,  you 
exclude  young  men  and  apprentices,  who  have  only  a 
few  shillings  at  their  disposal,  and  give  some  trutik  to 
the  unanswerable  objection,  I  cannot  afford  to  attend  the 
class.  Before  a  man  will  make  much  sacrifice  to  obtain 
education,  he  must  himself  have  enjoyed  some  of  its  ad- 
vantages. It  is  idle  to  suppose  young  men  will  forsake 
the  public-house  and  places  of  amusement  for  the  class- 
room, imless  there  is  some  powerful  motive-— some  tangi- 
ble benefit  to  be  gained.  You  may  preach  to  young  men 
about  the  beauties  of  Shakspeare,  but  they  understand  an 
increase  of  salary  much  better.  You  must  deal  with 
society  as  you  find  it.  The  higher  motives  to  learaing 
are  not  yet  understood  by  the  masses.  Prizes  may  do 
something  towards  inaugurating  a  plan  of  examinatiouF, 
but  these  rewards  for  exertions  cannot  last — ^the  scheme 
must  stand  upon  its  own  merits.  Let  the  certificates  of 
the  Society  be  made  a  condition  of  promotion  and  success. 
Make  education  a  necessity,  and  you  will  require  no  other 
stimulant  to  exertion.  The  time  now  spent  by  young 
men  in  listless  idleness,  or  in  a  public-house,  would  be 
occupied  with  a  view  to  their  own  advancement  in  life. 
The  natural  aptitude  for  business  is  strengthened  by  the 
mental  training  necessary  for  examination.  The  effort 
to  solve  an  ordinary  question  in  arithmetic  is  not  without 
its  commercial  value. 

Are  those  large  employers  of  labour  who  have  signed 
the  declaration  of  confidence  in  the  Society  of  Arts  pre- 
pared to  show  their  faith  in  this  movement  by  filling  up 
vacancies  as  thev  occur  in  their  establishments  (other 
things  being  equal),  with  men  holding  the  Society  of  Arts 
certificates.  Do  this,  and  a  great  impulse  would  be 
given  to  education.  The  Mechanics'  Institutes  through- 
out the  country  would  become  centres  of  useful  learning. 
Every  man  would  understand  that  his  own  success  in  life 
depended  mainly  on  himself. 

An  effort  ought  also  to  be  made  to  obtain  a  certain 
number  of  free  nominations  for  the  public  service.  1 
think  the  Listitutions  in  Union  have  a  right  to  this,  and 
their  opinion  on  the  subject  should  be  represented  to  the 
proper  authorities  in  plain  and  unmistakable  language. 
The  education  of  the  country  must  claim  for  its^  we 
right  to  those  employments  in  the  State  for  which  the 
I  public  pay.    The  system  of  patronage  must  not  stand  in 
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the  way  of  meritoriouB  effort  and  self-sacrifice.  Young 
gentlemen  incapable  of  doing  the  public  work  must  not 
sit  in  chairs  to  the  exclusion  of  better  men.  I  hope  the 
conference  will  express  an  opinion  on  this  subject. 

The  Institutions  can  command  considerable  local  influ- 
ence. The  leading  men  of  the  neighbourhood  subscribe 
to  their  funds,  and  support  them  in  a  variety  of  ways. 
There  is  a  latent  impression  that  there  is  something 
good  in  these  Institutions,  and  that  they  may  be  turned 
to  useful  account.  Every  effort  should  be  made  to  induce 
{irivate  establishments  and  public  companies  to  fill  up 
situations  with  persons  who  can  show  some  evidence  of 
mental  as  well  as  physical  and  moral  aptitude. 

Petitions  should  begot  up  by  everjf  Institution  in  union, 
and  presented,  by  either  the  borough  or  county  members, 
in  support  of  the  prayer  contained  in  the  petition  pre* 
sented  to  parliament  by  Colonel  Sykes,  the  chairman 
of  the  Council.  Classes  should  be  formed,  if  only  in 
one  or  two  subjecu ;  every  Institution  should  make  an 
effort  to  sent  up  one  or  two  candidates  at  the  next  exami- 
nation. The  Society  of  Arts  can  do  little  without  local 
oo-operation  and  local  effort.  The  unsatisfactory  state 
of  the  law  in  reference  to  the  rating  of  Institutions,  has 
been  a  subject  of  discussion  and  complaint  at  ever^  con- 
ference, yet  how  few  Institutions  have  petitioned  m  sup- 
of  Ifr.  Hutt's  Bill.  This  indifference  does  not,  I  am  sure, 
arise,  as  is  sometimes  thought,  in  the  little  interest 
whioh  Institutions  feel  in  the  efforts  of  the  Society.  It 
would  be  well  if  some  closer  relationshi]^  could  be  estab- 
lished between  the  Society  and  the  Institutions,  beyond 
the  mere  meeting  of  delegates  onoe  a-year,  and  the  cir- 
culation of  the  Jaurtud, 

The  Secretary  is  the  most  important  person  in  any  In- 
stitution ;  he  is,  in  most  cases,  an  unpaid  officer.  The 
little  time  he  has  at  his  disposal  is  a  few  minutes  snatched 
from  business  or  recreation.  If  his  duties,  so  far  as  the 
Institution  is  concerned,  are  neglected,  if  papers  sent  by 
the  Society  of  Arts  are  not  noticed,  you  cannot  complain. 
The  man  works  for  nothing,  and,  in  many  cases,  he  would 
be  glad  of  some  one  to  relieve  him  of  the  duties  ^together. 
It  must  not  be  thought  from  this  letter  that  I  regani 
examinations  in  any  other  light  than  that  of  a  powerful 
incentive  to  exertion,  and  a  valuable  means  of  education. 
The  Society  of  Arts  has  before  it  a  career  of  great 
usefulness.  Time  will  show  how  it  has  fulfilled  its 
mission.  If  it  can  reach  the  working  classes  and  invest 
their  daily  toil  with  that  dignity  and  sentiment  which 
properly  belongs  to  labour,  but  which  cannot  be  realised 
in  oarkness  and  ignorance,  its  labour  will  not  have  been 
in  vain.  To  refine  their  tastes  and  elevate  their  condi- 
tion, not  by  doing  things  for  them,  but  by  teaching  them 
to  do  things  for  themselves ;  to  discipline  the  mind  and 
give  it  the  power  of  teaching  as  well  as  governing  itself; 
to  inspire  the  humblest  with  confidence  to  pursue  paths 
open  to  the  meanest  as  well  as  the  highest ;  to  withdraw 
the  veil  of  ignorance,  and  reward  the  meritorious  effort 
of  the  poorest ;  so  far  as  it  accomplishes,  in  the  smallest 
degree,  any  of  these  objects,  it  promotes  the  true  educa- 
tion of  the  people. 

I  am,  d:c., 

J.  C.  BUCKMASTER. 


INCREASED  SUPPLIES  OF  COTTON. 

Sib, — The  observations  of  Gen.  Colebrooke  on  India 
contain  so  much  that  is  valuable  and  practicable,  that 
it  is  to  be  hoped  they  will  induce  others  to  follow  up,  in 
the  Joumai  of  the  Society  of  Arts,  a  subject  so  important 
as  the  development  of  the  resources  of  India. 

1  am  glad  to  liave  the  Kupjwrt  of  Gen.  Sir  William 
Colebrooke  that  railways  in  India  will  be  available  for 
the  conveyance  of  cotton  and  other  heavy  goods,  and 
that  it  is  a  mistake  to  assume  they  will  not.  This  is  a 
subject  I  worked  out  years  ago,  and  the  correctness  of  the 
data  on  which  I  proceeded  has  been  confirmed  by  the  pro- 
greas  of  railway  traffic.    The  mere  cost  of  haulage  forms 


only  one  part  oi  the  total  cost  of  conveyance.  The  evi- 
dence placed  in  my  hands  by  SirMacdonald  Stephenson, 
the  Managing  Director  of  the  East  Indian  Railway,  the 
late  Mr.  Heath,  and  the  late  John  Chapman,  the  author 
of  the  '*  Cotton  and  Commerce"  of  Incua,  showed  that 
the  cost  of  transport  of  cotton  in  small  bullock  hackeries 
was  enhanced  by  wa^te,  deterioration,  theft,  and  loss  of 
interest,  so  that  in  many  parts  of  India  the  cost  is  carried 
to  a  shilling  a  mile,  a  sum  enormous  in  proportion  to  the 
assumed  cheapness  of  transport  in  India ;  nor  is  water 
transport  advantageous  in  comparison  with  railway  tran- 
sport. A  cheap  and  quick  conveyance  to  market  saves 
interest  and  secures  a  favourable  price.  There,  is  besides, 
one  element  in  the  question,  which  tends  to  give  a  per- 
manent preponderance  to  the  railway,  and  that  is  the 
rise  in  prices  of  labour  and  commodities  which  is  taking 
place  in  India,  and  which  will  ultimately  place  Indian 
prices  on  a  level  with  those  of  Europe.  This  is  an 
economical  process  now  in  pro^p'ess  which  has  met 
with  very  little  attention,  but  which  is  inevitable  in  its 
operation.  Just  in  the  same  way  as  Ireland  has  been 
affected,  and  as  the  poorest  countries  in  Europe  are  being 
affected,  by  the  adjustment  of  prices,  not  to  an  average 
but  to  a  maximum  level,  so  will  India  come  under  the 
dominion  of  the  same  law.  This,  too,  will  be  a  great 
means  for  promoting  the  prosperity  of  India.  Just  as 
the  Irish  laoourer  and  the  small  Irish  farmet  now  enjoy 
comforts  and  luxuries  unattainable  in  the  era  of  low 
prices,  so  will  the  condition  of  the  Hindoo  labourer  make 
him  a  better  consumer,  when  receiving  European  wages, 
than  when  vef^etating  on  a  rupee  a  month. 

The  extension  of  the  railway  system,  so  far  from  being 
a  dtversion  of  capital  from  works  of  irrigation  and  canal- 
isation, and  inimical  to  them,  will,  in  its  development, 
become  the  most  powerful  engine  for  their  promotion. 
What  is  wanted  for  those  works  of  irrigation  and  canal- 
isation is  not  foreign  capital,  but  the  right  application  of 
Indian  capital.  A  railway,  it  is  true,  requires  at  present 
foreign  rails,  chairs,  engines,  and  carriages,  but  a  canal 
consists  of  Indian  earth  thrown  up  in  mounds  by  Indian 
labour,  fed  with  Indian  rice.  The  surplus  or  unemployed 
labour  of  India,  under' proper  direction,  is  sufficient  to 
supply  India  with  roads,  canals,  and  water-courses,  with- 
out any  introduction  of  foreign  capital,  and  with  a  very 
small  amount  of  home  floating  capital.  What  is  chiefly 
wanted  is  the  free  exercise  of  European  enterprise,  so  that 
the  resources  of  India  may  be  turned  to  the  best  account. 

As  General  Colebrooke  shows,  our  i^ermanent  settlers 
in  India  can  scarcely  be  counted  by  nundreds,  and  yet 
how  much  has  been  done  by  them  for  the  improvement 
of  India  1  Give  these  few  the  railway  train,  instead  of 
the  river  boat  or  road  palanquin,  and  you  enable  them  to 
go  over  five  or  ten  times  the  space  of  ground,  and,  in  so 
far,  to  compensate  for  their  paucity  of  numbers  by  in- 
creased activity  ;  nor  will  the  pecuniary  results  be  incon- 
siderable. The  railway  fares  of  the  European  community 
will  not  amount  to  much,  but  the  increased  supply  of 
cotton,  indigo,  sugar,  jute,  and  other  produce  under  such 
agency,  will  afford  a  vast  and  compensating  revenue. 

Bring  European  activity  to  bear  on  the  cotton  supply, 
and  the  cultivator  will  receive  effective  encouragement ; 
the  several  classes  of  soil  will,  as  General  Colebrooke  has 
intimated,  be  devoted  to  the  kinds  of  cotton  cultivation 
appropriate  for  them,  and  the  exigencies  of  the  home  and 
foreign  markets  will  be  suitably  complied  with.  With- 
out railway  communication,  however,  these  desirable 
results  cannot  be  anticii^ated.  Let  us  take  the  case  of 
the  Morung,  near  Darjeeling,  in  which  the  indefatigable 
superintendent,  Dr.  Campbell,  is  engaged  in  promoting 
the  growth  of  Sea  Island  cotton.  A  quarter  of  a  century 
ago,  there  was  no  European,  and  only  a  wild  aboriginal 
population  scattered  over  the  jungle,  and  such  is  the 
general  condition  of  neglect  of  the  great  belt  of  the  Terai. 
Now,  by  the  exertions  of  the  small  English  community 
of  Daneeling  at  the  proposed  terminus  of  the  Northern 
Bengal  Railway,  cultivation  generally  has  been  extended, 


**f 


JOaBNAL  OP  THE  SOCIETY  OP  ABTS,  Jukb  19, 186T. 


and  tea  planting  has  been  succesBfully  introduced.  Qive 
bat  efficient  aooess  to  these  regions,  and  on  the  healthy 
dopes  of  the  sub-Himalayafl  an  exioosive  European  colo- 
ouation  can  be  established.  Instead  of  the  one  small 
town  of  Daijeeling,  there  is  no  reason  why  the  whole 
country  should  not  be  filled  with  towns  and  cities,  in- 
habited by  a  healthy  and  thriving  English  popolation. 
Daijeeling,  for  instance,  though  4^n]ilesft'om  Calcutta, 
needs  only  the  construction  of  the  200  miles  of  the 
l^orthem  Bengal  Railway  to  place  it  in  full  railway  com- 
munication with  the  seaport,  and  emigrants  could  be 
carried  up  cheaply  and  without  danger  to  health.  Emi- 
grants at  New  York  are  carried  500  or  1000  miles  up 
«cmniiy,  by  emigrant  trains,  for  five  dollars,  to  Canada  or 
Michigan,  and  for  ten  or  twenty  rupees  the  English 
mechanic  wouI3  be  carried  from  Calcutta  to  Daijedling 
or  Simla. 

The  Mahomedans,  Gen.  Colebrooke  states,  have  left 
behind  them  their  ten  millions  of  descendants  in  India, 
but  if  we,  as  he  urges,  are  to  introduce  permanent  set- 
tlers, it  must  be  in  the  healthy  regions  of  the  Himalayas 
and  Neilgherries  and  not  in  the  plains ;  and  the  seats  of 
Emigration  must  be  made  accessible,  like  Hiclugan, 
Canada  West,  Nebraska,  or  Kansas,  by  railways;  and 
surely,  if  the-wildemeas  of  Michigan  and  Nebraska  will 
pay  for  railways,  India  wiU  pay. 
^  One  thing  India  wants  is  to  be  well  known  by  the  Eng- 
lish public,  and  this  can  only  be,  by  such  channels  as  the  So- 
ciety of  Arts  and  its  Journal,  and  such  communications 
as  those  of  Gen.  Colebrooke. — ^I  am,  &c., 

HYDE  CLARKE. 
42,  Baifnyhsll-itwet,  E.C.    Jim«  8th,  1S67. 


NAUTILUS  DIVING  MACHINE. 

Sib,— In  the  last  nnmber  of  the  Society's  Journal,  a 
ihort  report  is  given  of  the  experiments  with  the  Nau- 
tilus Diving  Apparatus.  As  one  of  those  present  during 
the  experiments,  it  occurred  to  me  that  if  a  simple  elec- 
tric telegraph  wire  were  carried  from  the  engine  bai^ 
hito  the  machine,  additional  safety  would  be  afforded  to 
the  divers  in  case  the  air-tubes  iKscame  separated  from 
the  machine,  or  from  any  unforeseen  circumstance  the  com- 
pressed air  in  the  chambers  were  unequal  to  lifting  the 
machine.  I  venture  to  throw  out  this  suggestion,  and 
if  you  consider  it  worth  ihe'spaooitwill  occupy  in  print, 
perhaps  yon  will  insert  it  in  the  Journal, 

I  am,  &e.,  A.  B.  O. 


Basimostoks. — The  sixteenth  annual  general  meeting 
of  the  Mechanics*  Institution  took  place  on  Monday  even- 
ing, April  27th,  at  the  Institution  rooms,  and  attracted 
an  unusually  lat^ge  attendance  of  members,  who  mani- 
fested the  greatest  interest  in  the  proceedings.  Among 
those  present  were  W.  S.  Portal,  Esq.,  the  president^ 
H.  Downs,  Esq.,  and  Rev.  W.  B.  Lightfoot,  vice-presi. 
dents;  R.  8.  Hulbert,  Mayor,  W.  Challis,  Esq.,  Rev.  R. 
Hall,  Messrs.  B.  O.  Johnson,  G.  Franklin,  James  Smith, 
Lazenby,  Elford,  Dew,  G.  B.  Mussellwhite,  Maconochie, 
R*  ^idibls,  fttt.  W.  S.  Portal,  Esq.,  occupied  the  chair. 
The  secretary  read  the  report,  whicn  states  that  the  pre** 
sent  number  of  members  is  250,  being  an  increase  of  IS 
in  the  year,  and  ioeludinga  Itfgerpronortion  of  artizanii, 
mechanics,  &c.,  than  at  any  previous  ume.  The  library 
consists  of  1,617  volumes  of  instructive  and  useful  liters^ 
tars,  58  volumes  of  which  have  been  added  by  purchase^ 
and  9 presented,  viz.,  Ruskin's works, including  "  Modem 
Painters,"  *' Stones  of  Venice,*' and  "Seven  Lamps  of 
Architecture,"  presented  by  G.  Sdater,  Esq.,  M.P.,  and 
Bonnecho8e*s  "  Histwy  of  France,"  presented  by  the  Rev. 
F.  V.  Thornton.  The  following  lectures  have  been 
4clivei:«ed  liiioe  the  last  annual  meeting  :-*The  Earl  of 


Carnarvon,   "  Historical  Sketch  of  Hampslure."     The 
Rev.  J.  S.  Utterton,  two lectures-On  "  Popular  Minitt" 
and  the  "  Cmsades,  with  some  account  of  Chivalry  and 
Don  Quixote."    The  Rev.  F.  V.  Thornton,  three  lee- 
tnres.— on  ••  The  Great  French  Revolution."    The  Ber. 
M.  Hairison,  **  Names  of  Persons,  Christian  and  Snr- 
names,  their  Origin,  Whimsicalities  and  Inconsistencies." 
Rev.  T.  Bacon,  two  lectures,— *«  Rough  Notes  of  a  Tour 
in  Norway."    Mr.  Hugh  Wveth,  dramatic  reading,— 
"Money."    The  Hon.  and  Rev.  S.  Best,  "  Sugar,— Iti 
History  and  Preparation."    The  Rev.  L.  M.  Humbert, 
"  The  Normans  in  England,    and  their  Influence  in 
Moulding  Our  National  Charaoter."  Philip  Sdater,  Eaq., 
**  The  United  States  and  Canada."    ElementaiT^  dum 
have  been  established  during  the  past  winter,  with  con* 
sideraUe  success,  by  the  aid  of  several  ladies  and  mcBi- 
hers  of  the  Institute,  who  have  kindly  given  their  ssr- 
vioes  as  teachers,  for  the  purpose  of  imparting  ^tuitoni 
instruction  in  reading,  writing,  and  arithmetic,  to  Uie 
adult  working  classes  of  the  town.    The  report  of  the 
readtng*room  and  lending  library,  states  that  the  issue  of 
books  during  the  year  to  the  members  has  been  4,160, 
being  an  average  of  eighty  per  week.     The  finaneiil 
position  of  ih»  Institution  is  eiKsouraging,  showing  % 
balance  in  hand  of  £210  2s.  3d.,  which,  with  a  legacy  d 
£100,  recently  bequeathed  by  the  late  patron  and  pna- 
dent  of  the  institation,  C.  E.  Lefro}',  Esq.,  will  form  a 
himdsome  reserve  fund,  towards  obtaining,  whonsvtf 
opportunity  offers,  a  more  commodious  and  suitable  baiU> 
ing.    The  Chairman  (>ointed  out  several  of  the  most 
prominent  transactions  of  i!b»  past  year,  and  the  esccih 
raging  position  the  Institution  has  now  attained.    The 
following  membeiv  wsere  deoted  as  officers  for  the  ensiuAg 
year,  viz.,  Parrori^The  Right  Hon.  the  Earl  of  Ports- 
mouth ;  PfWKfciii— W.  S.  Portal,  Esq. ;  Vict^PtuidenU- 
Rev.  S.  B.  Wither,  Rev.  Matt.  Harrison,  R.  CotUe,  0. 
Simmons,  G.  Sdater,  M.P.,  W.  W.  B.  Beadi,  M.P.,  B. 
Downs,  and  R.  S.  Thilbert,  Esqrs.,  and  Rev.  W.  B. 
Lightfoot,  and  Rev.  E.   Geadon;    TVvasurtfr— Mr.  W. 
Glover;  SeCHtarif—yii,  T.  Beard;  Cbmmttted— Mefsn. 
Maconoehie,  G.  B.  Mussellwhite,  Soper,  Dew,  Challis, 
Lasenby,  Angdl,  Chandler,  £ast6n,  Peatell,  Pidgeoo, 
Vanner,    Smith,  Attwodd,  Hillier,  and    KUtz.     Tbe 
thanks  of  the  meeting  were  voted  to  the  gentlemen  who 
kindly  favoured  the   Institution   with  their  valnable 
gratuitous  assistance  as  lecturers  during  the  past  sesBioo. 
Also  to  the  mayor.    After  passing  other  votes  of  thaob 
the  meeting  separated. 

Brighton.— The  committee,  in  presenting  the  sijcth 
annual  report  of  the  Mechanics'  Institution,  state  that  at 
no  period  of  its  existence  has  its  popularity  been  greater 
than  at  the  present  time.  The  number  of  memben  d0v 
on  the  books  is  750*  The  funds  are  in  a  flonrishlBg  ooo- 
dition,  and  the  enforcement  of  the  fines  has  added 
materially  to  the  revenue,  having  beeome  a  moreimpoft- 
ant  item  this  year  than  they  were  during  last.  The 
library  is  in  a  veiy  efficient  state ;  the  number  of  volumes 
is  now  3869,  showing  an  increase  (by  donations  and  {xir- 
thase)  of  429  vols.,  to  the  donon  of  which  thanks  an 
due,  especially  to  the  last  committee  for  their  magnificent 
preasntation  of  160  volumes.  The  dronlation  of  boob 
ouring  the  past  year  has  bee^  very  extensive,  amomitiiig 
to  upwards  of  1,400  volumes.  Tho  reading-room  has  been 
unusually  well  attended  during-  the  whole  year.  The 
classes  in  connection  with  thelnstitutionkre  five  in  nuntber, 
and  have  bebn  well  attended.  The  doontioa  and  liteniy 
dass  is  oondtiGted  by  the  Vioe  President,  the  Rev.  A.  J. 
Ross,  to  whom  the  Institution  owes  so  muoh  Of  its  flounc- 
ing condition.  Two  classes  on  vocal  mudcare  conducted 
by  Mr.  W.  8targett,^^«h0  A^nts'thdlSSsI  thanks  of  evei}' 
member  for  the  eeal  and  energy  he  hfs  displayed  in  the 
good  cause  he  has  so  ardently  einliraeed.  One  dstf  on 
arithmetic  and  algebra,  conducted  by  T.  W.  Wonfor. 
Esq.,  who  also  merits  many  thanks  for  his  n^i^^ 
One  French  dasi,  which,  during  the  winter,  bl«  mmibered 
upwards  of  60  students,  and  was  conducted  by  Herr  Syne, 
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whosa  valuable  aervioes  have  been  lately  loet  to  the  Insti* 
iution  hy  Ids  depaitare  for  Africa,  in  company  with  the 
Buhop  of  Qraliain*s  Town,  who  is  stiU  a  member  of  this 
Institution.    The  present  teacher  of  the  class  is  Mr. 
O'GalHghiD,  who  has  given  great  satisfaction  to  the 
stmients.    A  criokei  club  has  also  been  established  in  oon- 
nectlon  with  the  Institution.     A  testimonial  has  been 
presented  to  the  Bev.  A.  J.  Boss,  for  the  eminent  services 
he  has  rsndered  the  Institution.    During  the  lectures  and 
musioal  entertainments  -Uie  room  has  generally  been 
densely  orowded,  and  on  some  occasions  hundreds  have 
been  unable  to  gain  admittance.    To  this  department 
the  Institutioift  is  greatly  indebted  for  the  flourishing  state 
of  its  funds.    The  following  is  a  list  of  the  lectures  and 
entertainments  during  the  past  year,  twelve  having  been 
deliverad  gratuitously :—  '*  Grand   Musical   Entertain- 
ment/' Misses  MascaU;  <'The  Rise  and  Progress  of 
Liteiature  and  Science  in  England,"  Mr.  Montgomery ; 
•'Ludicrous  in  Life,"  0.  Orossmith,  Esq.;  «<  Musical 
Entertainment)"  A.  Fairbaim,  Esq.,  and  Misses  Bennett; 
**  Lecture  on  Music,"  J.  Edney,  Esq. ;  '*  The  Nature  of 
the  Belief  of  the  Ancient  Greeks  in  a  Future  State  of 
Rewards  and  Punishments,"  Professor  Crea^;  *' Local 
Faets  for  Popular  Education,"  Bev.  J.  Griffith,  M.A. ; 
^^ BecoUeetions  of  the  Opera,"  Mr.  and  Mrs.  Cooper; 
«<Ohauoer,"  Bev.  A.  J.  Boss;  **  The  Romance  of  the 
Law  Courts,"  W.  Psrsons,  Esq. ;  "  Ghanoer,"  Bev.  A.  J. 
Boss ;   '<  Musical  Entertainment,"  Sig.  Bianohi,  Aq*  ; 
••  Historical Playsof^akspere," Bev. F.Maurice;  ''The 
Boad,  the  Biver,  and  the  Bail,"  Mr.  Carpenter,  and  Misses 
Mascall ;  *'  Local  FaeU,"  (concluding  lecture)  Bev.  J. 
Griffith,  M. A. ;  "  Astronomy,"  M.  L.  Hiillips,  Esq. ; 
**  EnglishNotions  of  American  Character,"G.  Grossmith, 
Esq.;   ''Musical   Entertainment,"  Madame  Sala,  and 
the  Brighton  Madrigal  Society;  "New  Zealand,"  W. 
Mantell,  Esq. ;  ' '  Andent  Pictures  and  Modem  Painters," 
M.  Penley,  Esq. ;  "  Old  English  and  Patriotic  Songs," 
G.  Boddand,  Esq.;  "  Tower  of  London,"  £.  Ooz,  Em.  ; 
"  Muncal  Entertainment,"  Mr.  and  Mrs.  Cooper ;  "  Dr. 
SamnelJohnson,"  W.  Parsons,  Esq.;  "Musioal  Enter- 
tainment," Mr«  and  Misses  E^ey.    Thanks  are  dne  to 
the  following  ladies  and  gentlemen  for  their  vahnUe 
services  :-«Madame  Sala,  Bevs.  J.  Griffith  and  A.  J.  Boss, 
Professors  Maurice  and  Creasy,  Herr  Kuhe,  M.  L.  Phil- 
lips, M.  Penley,  W.  ManteU,  and  E.  Cox,  Esqrs.,  Messrs. 
S.  Gates,  W.  and  B.  Devin,  Goldamith,  Hevritt,  and  the 
members  of  the  Brighton  Madrigal  Society ;  and  to  the 
Mayor  (I.  G.  Bass,  Esq.),  Bev.  J.  Boss,  Cordy  Burrows^ 
and  Barday  Phillips,  Esqrs.,  for  services  rendered  at  the 
SfMFte.    The  following  gentlemen  have  been  elected 
officers  for  the  present  year : — Pntident — The  Most  Noble 
the   Msipqnis   of  Bristol;    Vtee    PnridenU*-^,    Cordy 
Burrows,  Esq.,  Bev.  J.  Griffith,  M.A.,  F.  Merrifield,  Esq., 
Bev.. A.  J.  Boss;  J9«n.  FMS-PrMuJ^ste— Admiral  Sir  G. 

B.  PecheU,  M.P.,  Lord  Alfred  Hervey,  J.  Andrews,  Esq., 

C.  J.  Bond,  £^.,  Mr.  Alderman  Bum,  Mr.  Alderman 
Cobb,  A.  Cobbett,  Esq.,  Herr  Kuhe,  S.  Laing,  Esq.,  P. 
O'Brieo,  Ean.,  M.  Penley,  Esq.,  M.  L.  Phillips,  Esq.,  P. 
Salomons,  Esq.,  T.  W.  Wonfor,  Esq. ;  Treoiww^h  G. 
Bass,  Esq.,  (Mayor) ;  7VtMtef-~C.  (Jarpenter,  Esq.,  W. 
CoDingham,  Esq.,  M.P.,  W.  Kirkpatrick,  Esq.,  J.  Law- 
reoce,  fiisq.,  J.  Bogers,  Esq.,  M.  D.  Seott,  Esq. ;  Auditon 
^Mr.  Coppatd,  E.  Comford,  Esq.,  Mr.  C.  Stone ;  Com* 
mUUe^Mr,  J.  AUwick,  Mr.  Bryan,  Mr.  Child,  Mr.  J. 
Feist,  Mr.  Griffiths,  Mr.  J.  Saunders,  ^.  H.  Scrase,  Mr. 
Smith,  Mr.  Vernier;  tSlsev^loiy^— Mr.  James  Howell;  Librae 
n€n  and  CbUeetoTy  pro*  tfm.>^Mr»  Crocker.       i 


f  If  ^mts^ifiiinialis. 


BuuTUiCt'— In  the  last  niuiber  bat  one  ef  the  Joonal, 
pegs  iU.  coL  2|  line  33,  for  **  nitn^nooaP'  rssd  "  heteiv^ 

._      -  -  -  -    w 


MEETINGS  FOB  THE  ENSUING  WEEK. 

Hcv.  Ctaagnp1dMd,8ft.    I.  litnt-Od.  Omat,  ««AI>M«ipltaioff 
VMMoaTw'g  uUnd.**  II.  (*£:(tiMtifromtlMrro0Mdliin 
of  the  North  AutnOUa  ExpediUon.*'  HI.  Dr,  Macdonsld, 
R.N.,  **  Baport  of  tlie  Expedition  ft>r  the  Exploration  of 
tlio  Rows  BStw  aad  Ito  trlbutariM.** 
Tin.  BooiotT  of  Art^  11.    Diilribstkm  of  PxisM.    S.  Qm  Hob* 
drM  and  Tliird  AnniToraiy  Dinner,  at  the  Czyital  Falaae^ 
Hed.  and  Chinug.,  8|. 
Zotdogioal,  9. 
WsD.  8o«letyofArti,10.    Oonteeneoof  BSpNisBtaATMoflBitf- 
tvtiona  in  Union.   4.  Aaanal  Gta«Bl  Hoetias. 
Bojal  Boc  liit..  4i. 
TvnBs.  RojBl  Sooloir  Club,  6.    AnntTenaxy. 

Nnmlfmatio,  7.    AnnlTenaty. 
Fax.    Umtod  SerHoe  Inat,  3.    Lioat^CoL  Diaoa»  *«  Tke  Bile  sad 
its  probable  inflnenoe  on  Modem  Warftre.** 


Pab.  No* 


PABLIAMENTABY  BEPOBTS. 


8ES8I0KAL  PBINTBD   PAPERS. 
BeUMr€d&mM§if  IS. 


28  (1).  BIgb  Bherift  ( Ireland)— Conreppondenos. 
50.  Metcopolla  Turnpike  Road*— Slat  Report  of  the  Commiwionsri> 
Delneredo»»tkiUy,a»d3rdamditkJmke. 

8.  CanbrUse  UnlrorrftT^Oopief  of  Two  StatatSi.  * 

9.  OxftKd  UaiTenltj— Copies  of  Tbne  Oedinaaosf * 
51.  Eait  India  (ICadras  Preeideaqf,  jfco.)— Pftpers. 
3S.  GiTil  Berrioei,  Ettimatee— Claiiee  1  and  X 

4S.  Fbreign  Sngar— Aeeoost. 
47.  flogai^Betnm. 
62.  Ssfleld  Flaetfttj— AwiMiwt. 
B6.  FUheriei  (]^Vance)--Cop7  of  an  Older  in  ConnotL 
57.  Malt,  &o.~Retttni. 
64b  Meitentne  Marine  Fnad--Retiini. 
66.  Court  of  Seiden  ( 8ootliad>— Betunu- 
26.  Looal  Aote— Admiraltjr  Repona-<41),  Fnivbnrgli  Hsrbevi 
(42),  Rirer  Slaner  improTement. 
.  BiUa—Pfoteetton  ef  Fsnale  CfaUdiOB  and  Idiola^ 


BaTlna  Banks  (No.  2). 
>  Joint  Btoek  Oempanlei*  Aet  Ameadment. 
TnmpSke  Trvato  Abolition  (Ireland). 


36 

37. 

88. 

».  _ 

Bnperannuatlon  Aot^Beport  of  the  CommiaiiOQen* 

Deiivered  on  Jtme  5. 
38  (3).  OMl  Benleei,  Ertlmatee— Claai  3. 
63.  Oidnaaee  Banner  (SeotiandWBotniii. 
33.  BlU— Medleal  and  Suilflal  Soieneee  ((2«Ma^  Unirerritj)  (b*. 
land). 

AeftMrMf  M  JMie  «*  dM  8A. 

33.  Baft  Indlft  (Opiun)*-»FBrther  Betvrne. 
56.  Tobeeoo^Xetiim. 

58.  l^ational  CoUeotioni    Return. 
69.  Pabllo  Workf  (IrelandV-Acoonnt. 
61.  BpiritLieenjea  (Ireland ^-Betnmi. 

67.  DoTer  Mail  Paoket  Oontnet—Betan. 

68.  BcclegJaetical  Comminlon  (Ireland)— Betnm. 

69.  Inoome-tax— Betom. 

69.  PnbUo  Weika  I^iaa  ^'««««««— «^*—  -  a«.w%««* 
79.  Foreipi  Bhlppinff—Aoeoant. 
73.  BaTingf  Banks— -Betora. 

26.  Looal  Ajdte-Aidmiftl^  Bepctrt»^43),Bar9i«N6f  PortssMath 
ImproTwi  Water  Bnppljr:  (44),  Orkn^  Boade. 

34.  Bllle— Tenant  Biiht  (^IrehM). 
36. 
42. 
43. 
44. 
41. 
46. 


Bcientiilo  and  Literaiy  Bocieties. 

Aleboose  Lleen4n|^. 

BnrlalSk 

Married  Wamen's  BeTsnioMfy  Intetest. 

Joint  Btoek  Companies  (amended). 

Court  of  Excheqaer  (IreiMid). 


neons. 


FiBM  BiBSIOll,  1867. 
137  (1)»  Poor  Belief-oFurther  Betnm. . 

46.  Bill^Countj  Cess  (Ireland). 

Demiered  on  June  lOlA. 
38.  CltOBerrieee Estfanatee— Chuses 4 nnd6. 

71.  East  Ibdia  (Hawab  of  Bttrst)— Retnni. 

48.  Bills-Joint  Btoek  Cen^enies  Aet  Amendment  (smended). 
51.  '  Bound  Dues. 

Pertin^Correipondeuoe. 
■PenbH-Treatgr  of  Peaoe. 

Delioered  om  Jmu  llth, 

72.  Loan  Sodetiet— Abstract  of  Accounts. 

76.  Beglstration  of  Voters  (Boottaod)  Aet—Betum. 
89.  Conrto  of  La«r  (Dublin  )-'CQipim  of  Letten. 
88.  0aaDO— Coiteepondetioe. 
88.  Church  Batee— 'Beturn. 

47.  Bills— Probates  and  Letters  of  AdmlntstntUoo* 

49.  ^-^-.  Pimllco  ImproTCUkeets. 
53.  ■  '■      BetOTiateiy School. 
S6.         ■   Incloeure  Acts. 

58.       ■      MiUtia  (Ireland). 

Deiivered  on  Jmne  13JA. 
26.  Loeal  Aele— Admlraltgr  Bepdrts-K45),  WeiMl  A«9  BiMgt  t 
(46)»  M9KMk  Eftmry  A9tB  AmSBdmsst. 
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78.  Axmf  (Bnaw  Paid  to  BalfttfTW  of  OiBMn  in  Ue«  of  Femlou, 

81.  Court  of  CnanooT  (IrelaBdV-Gonenl  Oiden. 

84.  BaTiagi  Banks  (Number  of  Depoiiton,  fto.)— Aooooata. 

85.  SaTingt  Banka— Betnrn. 

BO.  BlUa— PabUe  Offloei  ExtenaloB. 

M. Grand  Jnxiea  (Metropolitan  PoUoe  Diftrict). 

67. Charitable  Uiea. 

DtUvered  on  Jtme  I3tk  and  16<ft. 
6e.  Riff  Piratea— Return. 

90.  Inenmbered  Eatates  Court  (Ireland)~Cone0pondenoe. 
96.  Rallwaj  and  Canal  Bllli— Fourth  Report  of  the  General  Com- 
mittee. 


PATENT  LAW  AMENDMENT  ACT. 

ArauoAnon  ron  pAnHts  ahd  pbotbctioii  allowkd. 

IFrom  OazetUt  June  12.] 

Dated  TQth  March,  1857. 
778.  Joaeph  F^an9ob  Maire,  SO,  Rue  de  I'Behiquier,  Paris— An  im. 
prored  oooUbc  appantos,  producing  a  saving  of  ftael  and 
time. 

Dated  30M  Marek,  1857. 
874.  John  Horace  Tl»lor,  34,  Alma-atreet,  Hozton— Improrements 
in  appantus  for  regnlaOng  the  ilow  of  fluids  applicable  to 
wateiolosets  and  other  similar  purposes. 
Dalai  SOaifprri,  1857. 
U13.  Heni7  Ball,  Great  RnaseU-street,Binnin^iam—ImpzoTements 
in  repeating  and  other  flre^arms. 

Dated  6tk  Mag,  IB61. 
1268.  Louis  Le  Cheralier  Cottam,  Winalej  street,  Oxford-street— 

Improrements  in  stable  fittings. 
1270.  William  Wilkins,  Wapplog— An  improred  method  of  layiiu 

submarine  telegraph  oahlBs. 
1S72.  Heuxj  ElUott  Hoole,  Green  Lane  Works,  Sheffield— Improre- 
ments  in  store  grates. 

DatMTlOM  Ifiw,  1867. 
1409.  Charies  Reeres,  Birmingham— New  or  improred  grinding  and 
polishing  machinef7,  to  be  used  in  the  mannflirture  of 
knires,  matdieta,  swords,  and  other  similar  articles. 
1400.  John  Watson  Burton,  and  George  Pye,  Ipswich— An  in^prove- 
ment  in  pressing  and  crushing  flax,  hemp,  and  other  flbrous 
substances. 

Dated  Mtk  Mag,  U51. 
1415.  Paul  Ingwersen,  462,  New  Ozford-streetr-A  certain  remedj  to 
preTent  and  dissolve  the  depoalU  in  boilers  and  steam  gene- 
rators.   (A  ocmmunication.) 

Dated  Timd  Mag,  1867. 
1443.  William  Hensman,  LinsladCt  Buckinghamshire  —  Improre- 

menU  in  drills  for  sowing  seeds  and  depositing  manure. 
1449.  John  Ralph  Engledne,  and  William  Cullis,  Southampton— 
Improvements  in  Tentilators  for  ships*  cabins,  apartments, 
and  places. 

Dolnl  271*  Jfay,  1867. 
1481.  James  Edgar  Cook,  Greenock,  N.B.— An  improred  oomposi. 
tkm  for  the  prevention  of  the  decaj  and  fouling  of  ships' 
bottoms  and  other  expott''^  surfoces. 

1486.  William  Stettinius  Clark,  133,  High  Holbom— Improvements 

in  printing  preases.    (A  <w?"»"»»w'Biflatiftn  i ) 

1487.  William  Stettinius  Clark  and  Beu|amin  Moore,  133,  High  Hol- 

bom—Improvements  in  chums  for  producing  butter.    (A 

1489.  Robert  Parkinson  and  John  Standish,  Blackburn— Improve- 
ments in  machinerj  or  apparatus  used  in  the  preparation  of 
ootton,  wool,  flax,  or  other  flbrous  matiorials  to  be  spun. 

1491.  William  Irhon  Ellis,  Vulcan  Foundrj,  near  Warrington— 
Certain  improvements  in  steam  engines.       

1495.  Robert  Low,  Union-street,  Woolwich,  and  William  Press, 

Stepnej  Causewaj— A  certain  new  improvement  or  new 
improvements  in  uieoonstnietion  of  vices. 

1496.  Edward  Welch,  Penge,  Sunej— Iminovementa  in  flroplaoea 

and  flues,  and  appantua  connected  therewith. 

1497.  Jean  Leonard  Codet-N€grier,  Paris— Improvements  in  the 

manuikcture  of  boots,  shoes,  harness,  and  other  articles. 

1601.  John  Williamson  and  Francb  WUliamson,  Keighlej,  York- 
shire, John  Wright,  Griffe  Mill,  Haworth,  Bradfoid,  and 
Joseph  Wadsworth,  Oldfleld,  Keighlej— Improvements  in 
looms. 

1603.  Ferdinand  Jossa,  St.  Helen's  CoHieiy,  near  Bishops  Auckland, 
Durham— Improvements  in  haounersworked  byatmospherie 
pressure. 

1606.  Milivoi  Petrovitch,  Belgrade,  Servia— The  improvement  of 

projectiles  used  with  flre-arms. 

1607.  Thomas  Tajlonon  Jopling,  Dunning-street  Foundry,  Sunder- 

land— Improvements  in  water  gauges  of  steam  boilers. 
1609.  Richard  Edward  Hodges,  Southampton-row,  Bloomsburj— 

Improvements  in  Kanges  and  scalM. 
1611.  WlUiam  Edward  Newton,  66,  Chanceiy-lane— An  improved 

method  of  sppl^g  photography  to  the  use  of  engravers. 

(A  ^MM^»K>i!Hiffl*f ft" . ) 

1613.  Thomas  Hart,  Watt*s-terraoe,  Old  Kent-road— Improrementi 
in  the  manufoctnn  of  lamp  glasses,  applicable  to  railwaj 
carriage  and  othiar  lamps. 

Dated  %Uk  Mag,  1867. 

1616.  Alexander  Bhnpaon,  77,  Chancery-lane— A  new  or  iffiprOTOd 

ilopudtbaotpiu.  (Aogmnuioatloo.) 


i>atei29l*3r^,1867. 

1619.  Jean  Balles,  Paris— An  improved  apparatus  for  printing  and 
stamping. 

1621.  James  Menylees,  Paislej— Improvements  in  the  manufoctnre 
or  productlim  of  carpets  and  other  ornamental  fobzics. 
Dalof30l*lfay,1867. 

1526.  Pierre  Bendt  Ohapuis,  3,  Place  des  Repentirs  GoUUotierB, 
Lyons,  Fkance— Improvements  in  madiineqr  for  manufoo- 
tnH»*g  ribbons,  trimmings,  fringes,  and  healds. 

1627.  Moses  Clark,  St.  Marr  Cray,  Henry  Oldfleld,  Foots  Cray,  and 
William  Salmon,  n>ots  Cray,  Kent— Improvements  in  ma- 
chinery or  mpantus  used  in  themanufoetnreof  paper. 

1629.  Lewis  Fenton  Kenny,  Stanley-stnet,  Pimlioo— Improvements 
in  window  flcames  and  sasheb. 

1631.  Ralph  Errington    Ridley,  Hexham,  Northumberland— Im 
provements  in  the  permanent  way  of  railways. 

1533.  Ferdinand  Charles  Warllch,  Hope  cottage,  Kentish-town— 
Improvements  in  generating  steam. 

1636.  George  Homsey,  Southampton— Improved  apparatus  for  the 
encino  rooms  of  steam  veasels  for  commualoaling  signals  aad 
ordws  foam  the  captain  on  de(±  to  the  engineer  or  attendant 
below. 

Dated  UtJmme,  1961. 

1638.  Lasare  Prosper  Lambert-Alexandro  and  Loob  Ptorre  Felix 
Mallet,  Paris— Improvements  In  madiineiy  for  propelliag 
Tessels. 

1539.  F^iank  Perks  Fellows,  Wolverhampton— Improvements  in  the 
mandhctuze  of  hinges,  cocks,  and  other  Jointed  arddes,  or 
articles  of  whioh  one  part  is  reqidred  to  be  eapaUe  of  turn- 
ing upon,  or  in  another  part  of  the  aame  article. 

1641.  John  Aiken  Salmon,  Glasgow— Improrements  in  steam  en- 
gines, and  in  apparatus  for  flBeding  boilers  and  in  ftxmaees. 

1542.  Louis  Laurent  Be^uemle,  30,  Rue  de  la  Douane,  Paris— Im- 
provementa  in  coioks.   (A  communication.) 

1643.  George  Tingle,  Northwood,  near  Hanley,  Staffbrdshire— An 
improrement  or  improvements  in  nuchineiy  for  the  mann- 
fketuro  of  articles  firom  day  and  other  plastic  substances. 

1646.  Henry  Thompson,  322,  Regent-atreet— Improvements  in  piano- 

fbites. 
1546.  Thomas  Slater,  Flnkee-street,  Hull— An  improvement  in 
ploughs. 

1647.  Stanislaus  Hoga,  I,  Marylebone-streei— An  Improvement  in 

ooating  the  surfiiees  of  the  cella  of  galvmnlo  batteries,  and 
also  the  surfooes  of  crucibles. 
1649.  Henri  Laurent  Muller,Junr.  Paris— A  new  means  of  advertising. 

Dated  2MdJime,l&i1. 

1661.  William  Stettinius  Clark  and  BeiUandn  Moore,  133,  High 

Holbom— -Improvements  in  animal  traps. 

1662.  Peter  Armand  le  Comte  de  Fontainemoreao,  London,  Paris, 

and  Brussels— Improved  meansof  floating  submerged  bodies. 
(A  communication.) 
1553.  Newton  Bentley,  Salrord,  and  John  Alcock,  Little  Bdlton— 
Improvements  in  machinery  or  apparatus  for  forging  and 
stamping  metals,  whioh  is  also  applicable  to  pUcnlrmng, 
crusUug  ores  and  seeds,  beetling  and  fulling  woven  fobrics, 
and  other  similar  purposes. 

1664.  James  Allen  and  John  Gibson,  Manchester— An  Impcoved 

union  Joint. 

1665.  Jamea  Stevens,  Darlington  Works,  Southwark  Bridge-road— 

Improvements  in  water  gas  meten. 

1666.  Niodtno  Corrado,  4,  Caidington-street,  Hampateadpioad— Im- 

provements in  purifying  Uttj  matter. 


iHVSHnom  WITH  COXPUTI  BPBOXFICATimnt  FiLBO. 

1612.  John  Gedge,  4,  Wellington-street  South,  Strand— Improve- 
ments in  oonstrueting  gas  retorts  In  the  fiitnaeea  of  steam 
engines,  or  other  ftamacea.  (A  oommunieation.)— 0th  June, 
1857. 
Thomas  Hale,  Massachusetts,  U.S.— A  new  and  useful  or  im- 
proved apparatus  fbr  heating  aad  ventilating  a  building.  (A 
oomniunicatlon.)— 9th  June,  1857. 


1617. 


WEEKLY  LIST  OF  PATENTS  SEALED. 


2963. 
2965. 
2976. 
2980. 


JMM12I*. 
John  Smith. 
John  Metcalf. 
Charles  Ftederic  Vasserot. 
Frederick  Wm.  Gerhard. 
2988.  John  Piatt. 
35.  Thomas  Forsyth. 
161.  Nicolas  Fortune. 
648.  John  Woodley  and  Henry 

Heltert  Bwinford. 
939.  David  Joy. 
1069.  Alfired  Vbcent  Newton. 
1091.  Gabriel  Arthur. 


2976. 
2995. 
3003. 
3018. 
3028. 
3035. 
3062. 
3082. 

380. 

836. 

863. 
1069. 


JunelUk. 
William  Austin. 
Francis  Barber  HowelL 
John  Brown. 
Thompson  Newbmy. 
Thomas  Lyon  Thurlow. 
William  Smith. 
David  Macdonald. 
George  Ritchie. 
John  Forest  WatKm. 
John  Henderson. 
WilBam  Ross. 
Thomas  Richardson. 


PATBsrrs  ON  wnoR  thb  Stamp  Dutt  or  £60  has  bibii  Paxi>. 


Jume2th. 
1318.  George  James  Hinde. 

Jitme  111*. 
1349.  Robert  Reeves. 
J«ii«12tt. 
1462.  Jean  Andrb  CocUo  Noetor 
Dolpooh. 


1519.  Victor  GttsUve  Abel 

Cnvier. 

Jume  isa. 
1299.  Thomas  Wilson,  aad  John 

Hadley. 
1303.  John  DbvIo  MORki  8tti^ 

liof. 
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FRIDAY.  JUNE  26,  1857. 


DISTRIBUTION  OF  PRIZES. 

The  Priases  awarded  by  tlie  Society's  Ex- 
aminers at  the  examination  held  in  London 
during  the  first  week  of  June,  were  distributed 
to  the  successful  candidates  on  Tuesday  morniDg 
last,  the  23rd  instant,  at  11  o'clock.  The  Right 
Honourable  Sir  John  Pakington,  Bart.,  M.P., 
presided. 

The  Secretary  read  some  extracts  from  the 
Reports  of  Examiners,  which  will  be  found  at 
page  457. 

The  Chairman  said  he  had,  with  very  great  pleasure, 
complied  with  the  request  that  had  been  preferred  to  him 
to  take  the  chair  upon  the  present  occasion,  because  he 
felt  very  happy  at  all  times  to  fill  any  part  which 
might  show  the  very  deep  and  sincere  inj^rest  which  he, 
for  one,  felt  in  that  great  question  of  national  education 
which  was  now,  he  was  happy  to  say,  exciting  great 
interest  in  the  country.  If  ho  told  them  that,  in 
consequence  of  the  very  numerous  avocations  which 
pressed  upon  him,  he  was,  perhaps,  less  acquainted  with 
the  details  of  the  system  pursued  by  this  Society  than  ho 
ought  to  be,  he  felt  that  any  such  defidenc}'  on  his 
yart  had  been  rendered  unimportant  by  the  very  interest- 
ing statement  which  they  had  just  heard  read  by  the 
'  secretary.  He  thought  that  statement  taught  them  two 
^  things  at  least,  one  of  which  was,  that  it  was  quite  clear 
that  the  system  established  by  this  Society— that  i>art  of 
it,  at  least,  which  they  were  now  considering — was  well 
devised  and  well  adapted  to  its  end,  and  the  other,  per- 
haps, still  more  important,  and  with  which  tfcey  had  to 
deal  more  distinctly,  was  the  debt  of  gratitude  which 
this  Society  undoubtedly  owed  to  those  able  and  benevo- 
lent men  who  had  given  the  advantage  of  their  abilities, 
and  who  had  so  kindly  devoted  their  time  to  fulfilling  the 
oflSce  of  Uie  Examiners.  He  thought  it  was  not  necessary 
to  detain  them  at  any  length  with  his  opening  observa- 
tions, especially  as  the  cause  of  education  could  not  be  ad- 
vanced by  mere  speech-making.  If  eloquence  could  educate 
the  people,  they  would  have  been  educated  long  ago.  There 
was  a  vast  number  of  very  enthusiastic  educationists, 
who  seeuied  to  think  that  the  end  they  had  in  view  could 
h*!  accomplished  by  platform  oratory  year  after  year.  He 
was  of  opmion  that  they  had  had  enough  of  this,  and 
what  h»  desired  to  see  was,  action  rather  then  eloquence. 
He  could  not  help  remarking,  that  they  were  assembled 
at  a  moment  peculiarly  appropriate  for  the  object  which 
had  brought  them  together.  They  were  assembled  on 
the  middle  day  of  the  three  which  had  been  devoted  to  a 
conference  upon  one  important  branch  of  this  great  ques- 
tion of  education.  His  earnest  hope  was  that  tliat  confer- 
ence might  not  end  in  the  mere  speech-making  to  which ,  no 
•i«)ubt,  the  subject  would  give  rise,  but  that  it  would 
Y'^T — *•''  he  believed  it  would  prove — of  value  by 
leading  io  something  like  energetic  action.  He  be- 
iievea  that  a  *nnfercnce,  under  such  auspices,  could  not 
fail  to  excite  genei«i  interest  in  this  great  question,  and 
^^t  i^°u  J?  d»«Ti??x.  more  widely  that  information 
which  he  behoved  stall  to  be  la.o«iy  ^-anted  on  this  sub- 
ject. The  objects  of  the  conference  thne  assembled  were 
very  closely  connected  with  those  whv>}|  ^^d  brought 
them  together.  The  great  question  of  edutoOn^  had 
many  branches  and  many  parts,  and  it  was  very  difficult 
to  say  which  of  the  defects  in  the  present  bvstem  was 
the  most  prominent  and  important ;  hut,  undoulitedly, 


tliat  evil  which  the  Educational  Conference  was  assembled 
to  consider  was  one  of  the  most  prominent  and  import* 
ant,  vi«.,  the  very  early  age  at  which,  from  difierent 
causes,  children  ceased  their  attendances  at  school.  Now, 
in  considering  the  question,  of  course  men  of  sense— 
men  who  wished  to  be  practical — ^must  consider  what 
were   the   remedies — and   he   believed  they  were  va- 
rious— ^which    might   be   afforded;    but    this,    at   all 
events,  was  most  clear,  that  the  first  duty  was  to  offer 
every  possible  inducement  for  the  children  remaining  at 
school  for  a  longer  period  than  was  now  generally  the 
case.    Now,  many  inducements  had  been  con^idered  and 
earned  out.      They  were  told  !n  one  direction  that 
nothing  was  so  certain — nothing  was  so  efficient,  as  the 
system  of  certificates,  in  order  to  give  a  well-conducted 
and  a  well-educated  boy  a  claim   to  employment  in 
virtue  of  the  certificate  of  proficiency  which  he  possessed. 
He  thought    there   was   much    force   in   that   view. 
Another  view  was,  that  nothing  would  stimulate  the 
rising  generation — ^that  nothing  would  act  so  strongly  on 
the  minds,  either  of  the  children  or  parents,  as  the  sys- 
tem of  prizes.    His  own  belief  was  that,  so  far  as  those 
two  incitements  would  operate  alone,  he  did  hot  believe  . 
they  would  be  sufficient.    As  an  auxiliary,  each  might 
be    valuable,    but    he    believed    the    way    to    make 
them    most   valuable    was    to   combine  the  two, — ^to 
adopt  a  system    both    of  certificates  and   prizes.    He 
found  that  that  had  been  the  system  adopted  by  the 
Society  of  Arts,   in  the  efforts  which,  to  their  great 
honour,  they  were  now  making,  to  give  a  stimulus  to 
the  education  of  the  country;    And  here  let  him  remark 
that  the  aims  of  the  Society  of  Arts  were  now  directed 
to  that  particular  portion  of  the  citizens  of  this  country 
who,  after  all,  he  believed,  stood  in  a  worse  position  with 
regard  to  education  even  than  the  vast  masses  of  their 
labouring  fellow-men — he   meant  the  middle   classes. 
The  middle  classes,  he  considered,  stood  greatly  in  need 
of  educational  assistance,  and  it  was  for  their  especial 
benefit  that  the  Society  of  Arts  were  directing  their 
laudable  effoils.     Ho  could  not  help  reminding  them 
that  he  regarded  it  as  one  of  the  hopeful  and  healthful 
signs  of  the  times  that,  although  there  was  much  which 
excited  their  regret  as  citizens,  and  their  disapprobation 
as  men,  with  reference  to  the  education  and  training  of 
the  working-classes  of  the  community,  still  they  did 
see  signs  around  them  of  an  improved  feeling  in  these 
respects,    and    that   there    was    a  growing    desire    in 
the  country  to  supply  the  deficiences  that  exist,  and  to 
revert,  if  possible,  lo  a  more  healthy  state  of  things.   He 
might  adduce,  in  proof  of  this  statement,  many  instances 
— to  one  or  two  of  which  only  he  would  advert.    First 
of  all  he  would  allude  to  the  step  which  had  at  length 
been  taken  with  regard  to  the  training  of  our  military 
officers.     In  this  particular  they  had  had  great  neglect 
to  lament.     During  a  forty  years'  peace  they  had  been 
indulging  in  the  belief  that  their  armies  were  still  the 
l)est  in  the  world  ;  and,  dwelling  on  the  glorious  recollec- 
tions of  the  days  of  Wellington,  they  had  believed  that 
nothing  could  cope  with  the  British  soldier.     It  must  be 
allowed  that  so  far  from  a  lengthened  period  of  uninter- 
rupted peace  having  enervated  our  race,  the  gallantry 
and  bravery  of  the  Anglo-Saxon  were  as  great  as  ever. 
During  the  late  war  they  heard  of  incidents  of  the  most 
extraordinary  bravery,  on  the  part  both  of  officers  and 
private  soldiers,  which  showed  that  the  advancing  civili- 
sation of  the  age  had  not  enervated  the  national  cha- 
racter in  the  smallest  degree.    They  had,  however,  learnt 
that  other  nations  had  been  availing  themselves  of  peace 
to  cultivate  the  science  of  war.     They  had  been  told 
that,  bravo  as  were   their   officers,    something   more 
than  bravery  was  required  if  they  wished  to  have  an 
army  what  it  ought  to  be— and  that  therefore  the  men 
entrusted  with  the  higher  departments  of  the  service 
iiraat  rAoeive  a  proper  education  and  training  for  the 
serviije  foi-  which  they  are  destined.    He  was  also  happy 
to  remark  that  the  same  principle  had  at  length  iMien 
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leoognued  in  the  appointmeDto  in  the  Civil  Servioe  of 
the  country,  which  were  now  no  longer  dispensed  as 
mere  matters  of  patronage  by  persons  in  power,  but 
were    made    dependent    upon    the    qualifications    of 
the   person    seeking   an  appointment  of  that  nature. 
It  was  also  gratifying   to  remark  the  system  which 
had   beea    of   late  introduced   into  the  ancient  uni- 
versities of  the  nation.    Going  still  further,  he  was 
happy  to  note,  as  an  encouraging  sign  of  the  times,  that 
the  eating  of  a  certain  number  of  dinners  in  one  of  the 
Lms   of   Court   was    no  longer  deemed   a    sufficient 
qualification  for  members  of  the  bar,  but  that  exa- 
minations of  a  very  searching  description  were  now  a 
necessar}'  preliminary  to  admission  into  that  profession. 
The  right  hon.  gentleman  then  adverted  to  the  proofs  of 
the  great  ignorance  which  still  prevailed  amongst  the 
middle-classes  of  society  which  wiere  furnished  by  the 
examinations  of  candidates  for  appointments  in  the  Civil 
Service,  showing  as  they  did  the  great  need  of  education  in 
that  direction.    Under  these  circumstances,  he  added,  it 
was  gratifving  to  find  how  much  had  been  already  done, 
although  it  only  served  to  open  out  before  them  a  more 
extended  and  wider  scope  of  action.    He  expressed  his 
opinion  that  the  best  results  might  be  anticipated  from 
the  Union  of  Mechanics'  Institutes,  all  over  the  country, 
with  the  Society  of  Arts— dwelling  upon  the  advantages 
which  those  Institutions  would  not  fail  to  derive  from 
such  an  union.    Reverting  to  the  occasion  which  had 
brought  them  together,  he  was  happy  to  have  observed 
that  a  standard  of  proficiency  had  been   established 
by  the  Society,  and  that  all  who  reached  that  standard 
had  an  equal  claim  to  the  certificate  of  the  Society,  which 
had  in  each  case  been  awarded.    He  also  expressed  his 
gratification  at  seeing  that  the  candidates  for  honours 
were  not  confined  to  mere  youths,  but  numbered  amongst 
them  men  from  20  to  SO  years  of  age,  who  had  setthem- 
selves  to  work  to  improve  their  educational  position. 
Whilst,  however,  he  drew  attention  to  the  hojjeful  signs 
of  the  times  which  were  springing  up  around  them,  he 
could  not  but  regret  the  humiliating  position  which  this 
country  must  assume  in  regard  to  its  educational  status, 
when  compared  with  some  other  nations  around  them,  and 
particularly  with  some  of  the  vast  and  growing  colonies 
embraced  within  her  Majestv's  dominions.    He  had  been 
much  struck  with  some  able  remarks  which  appeared  in 
a  pamphlet,  which  a  few  days  ago  was  put  into  his  hand 
by  theChief  Justice  of  Upper  Canada,  who  was  on  a  visit 
to  this  country,  in  which  there  appeared  a  paragraph, 
giving  the  educational  statistics  of  the  colony,  which 
miglit  well  make  them  blush  for  the  cause  of  education 
in  this  country  hitherto.    The  paragraph  to  which  he 
alluded  was  as  follows : — 

**  The  edncational  statistics  of  Upper  CSanada  may  be  thus 
flommed  up:— In  1855,  there  were  in  actual  operation  4  Uni. 
venittes,  6  Colleges,  65  Gtammar-schools,  29  Pnrate  Academies, 
278  Private  Schools,  and  3325  Common  Schools,  making  in  the 
aggregate  3707  edneational  institutions,  teaching  240317  pupils 
and  students,  and  costing  the  country,  in  great  part  by  seu-im- 
poaed  taxation,  £230,000  sterling.*' 

He  thought  these  few  remarks  would  not  be  inappropriate 
to  the  present  occasion,  and  if  anything  could  stimulate 
the  mother-country  to  efforts  on  this  question,  it  would 
be  found  in  the  fact  that,  unless  they  vigorously  bestirred 
themselves,  our  own  colonies  would  far  outstrip  us  in 
their  educational  position  and  its  concomitant  advantages. 
Having  again  expressed  his  high  sense  of  the  exertions 
of  the  Society  of  Arts  in  the  cause  of  education,  and 
having  paid  a  well -men  ted  tribute  to  the  personal 
labours  of  Dr.  Booth  in  that  cause,  the  right  hon.  gentle- 
man resumed  his  seat  amidst  much  applause. 

The  Hev.  Dr.  Booth  said — Sir,  it  now  becomes  my 
duty  to  present  to  you  those  candidates  to  whom  prizes 
have  been  awarded,  and  before  doing  so,  I  should  be  glad 
to  make  one  or  two  obsei*vations.  In  thn  fintt.  pl^oc^ 
looking  to  the  importance  of  promoting  the  general  ele- 
mental education  of  the  country— a  perfect  familiarity 


with  the  very  rudiments  of  instruction — ^tbe  Board  of 
Examiners  instituted  a  previous  examination  in 
handwriting,  spelling,  the  common  rules  of  arith- 
metic, and  in  correcting  faulty  English  compoaition. 
To  this  preliminary  sifting  every  candidate  witho>at  ex- 
ception was  subjected,  before  he  was  permitted  to  go  into 
examination  in  any  of  the  special  subjects  laid  down  in 
the  programme.  The  Board  of  Examiners  attach  great 
importance  to  this  regulation.  They  believe  it  to  be  of 
the  utmost  utility  that  the  attention  of  the  candidates 
should  in  the  first  instance  be  directed  to  the  attainment 
of  a  sound  common  English  education,  and,  that  being  to 
a  great  extent  secured,  they  should  go  on  to  those  sp^al 
subjects  for  which  they  have  a  natural  aptitude*  The 
Board  of  Examiners  are  glad  to  report  that  the  rejectiooa 
for  incompetency  on  these  grounds  are  very  few  indeed. 
Again,  it  may  be  surmised,  by  those  who  are  not 
acquainted  with  the  stringent  rules  laid  down  by 
the  Examiners,  and  who  see  the  large  number  of 
certificates  even  of  the  first-class  awarded  to  the 
candidates,  that  a  considerable  latitude  and  pro- 
fusion in  their  distribution  exists.  Now,  I  say  distinctly 
and  emphatically,  and  I  speak  in  the  presence  of  those 
who  know  it  to  be  true,  that  the  Board  of  Examiners 
came  unanimously  to  the  decision,  even  if  they  were  to 
award  no  certificate  at  all,  that  it  would  be  better,  and 
wiser  in  the  end,  not  to  lower  the  intrinsic  value  of  their 
certificates ;  that  they  should  lay  down  a  fixed  standard, 
and  that  every  one  who  came  up  to  the  standard  should 
have  his  certificate,  no  matter  how  many  others  might 
be  successful.  It  must  always  be  borne  in  mind  that  oar 
examinations  are  absolute,  not  competitive  examinationB. 
The  certificates  are  the  honours  of  the  Society  of  Arts; 
the  prizes,  which  are  the  only  competitive  feature,  are 
contributed  by  individuals  who  take  an  interest  in  the 
success  of  the  scheme.  With  these  few  obeervationa  I 
will  now  call  up  the  candidates  in  their  order. 

The  Biiccessful  candidates  were  then  intw 
daced  by  the  Rev.  Dr.  Booth,  Chairman  of  the 
Board  of  Examiners,  to  Sir  John  Paking^n, 
who  presented  them  with  their  respective  prizes. 

A  list  of  the  names  of  these  candidates  will  be 
found  in  the  Appendix  (page  469)  to  the  Se- 
cretary's Report  read  before  the  Conference. 

A  vote  of  thanks  was  then  passed  to  Sir  John 
Pakington,  which  was  duly  acknowledged. 


ONE    HUNDRED    AND    THIRD    ANNI- 
VERSARY DINNEK. 

The  One  Hundred  and  Third  Annivereayy 
Dinner  of  the  Society,  took  place  at  the  CVyatal 
Palace,  Sydenham,  on  Tuesday,  the  28rd  of  June, 
j  Nearly  800  gentlemen  were  present  on  the  occa- 
sion. The  chair  was  taken  by  Lord  Stanley, 
M.R,  who  was  supported  by  General  Sir  Charles 
Pasley,  K.O.B.,  Mr.  Chief  Justice  Draper,  Mr. 
Justice  McDougall,  Messrs.  Koche,  J.  Plati,  M.P., 
E.  Akroyd,  M.P.,  Sir  Joseph  Paxton,  M.P-i 
T.  A.  Teflft  (United  States),  Charles  Ww^^ortii 
Dilke,  A.  Anderson,  J.  Scott  Kussell  .''•*^-»-  H- 
G.  Bohn,  J.  Cassell,  Professr-  Manctte,  Rer, 
Professor  Brewer,  Rev.  TJ^^^^essor  Browne,  Mona. 
Stievenard,  J.  W.  Gilbart^  F.R.S..  Captam 
Ibbetson.  I^^^"^  Hanmer.  Dr.  Waddilovo,  J. 
Griffith  t\ith.  0.  P.  Andley,  J.  G,  Appold, 
P.R.S.,  &c.,  <kc 
The  centre  cross-table  was  ooeopied  l»ythe 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  June  26,  1867. 


iBl 


members  of  the  Council  of  the  Society,  including 
Messrs.  Matthew  Marshall,  Peter  Graham, 
Thomas  "Winkworth,  G.  F.  Wilson,  James  Glais- 
her,  F,R.8.,  W.  B.  Simpson,  W.  Mackrell.  Rev. 
Dr.  Booth,  F.R.8.,  Francis  Bennoch,  Joseph 
Glynn,  F.R.S.,  with  Colonel  Sykes,  M.P.,  F.R.8., 
Chairman  of  Council,  as  Vice-Chairman. 

At  the  Art  table  were,  among  others,  A.  C. 
lonides,  sL  0  Bicknell,  J.  Bell  Sedgwick,  Henry 
Bradbury,  A.  Blundel,  J.  Leighton,  G.  Leighton, 
J.  Murray,  Henry  Mogford,  A.  Pearce,  E.  C. 
Bicknell,  T.  Dennis  Chantrell,  Thomas  Page, 
John  Coe,  with  Professor  Donaldson  as  Vice- 
Chairman. 

At  the  Commerce  table  were,  among  others,  J. 
E.  Carlisle,  Charles  Hill,  E.  Wilson,  H.  Chater, 
C.  Kingsford,  T.  Kingsford,  Leo  Schuster,  J.  K. 
Lavanchey,  G.  N.  Hooper,  Conrad  Wetter,  J. 
Vavasseur,  A.  E.  Rae,  C.  Meeking,  R.  L. Chance, 
with  William  Brown,  M.P.,  as  Vice-Chairman. 

At  the  Colonial  table  were,  among  others,  H.  J. 
Oastle,  P.  L.Simmond8,  Hyde  Clark,  K.  Escombe, 
J.  Alger,  H.  J.  Byron,  Leone  Levi,  with  Mr 
Chief  Justice  Temple  as  Vice-Chairman. 

At  the  Institute  table  were,  among  others.  Dr. 
Humphreys,  G.  Edmondson,  Rev.  Muirhead 
Mitchell,  W.  Mclvor,  Rev.  W.  Taylor  Jones,  J. 
W.  Bontoft,  F.  J.  Macaulay,  R.  Dawbarn,  W. 
Britton,  R.  Crosskey,  with  Mr.  Arthur  Ryland  as 
Vice-Chairman. 

At  the  Agricultural  and  Mechanics  table  were, 
among  others,  Messrs.  Sheriff  Mechi,  W.Pothergill 
Cooke,  Thomas  Scott,  James  Beadell,  J.  Lock- 
hart  Morton,  T.  H.  Bastard,  F.  Laurence,  T.  R. 
Orampton,  W.  B.  Adams,  E.  Highton,  Robert 
Davison,  H.  Hensman,  A.  C.  Hobbs,  W.  Smith, 
Thomas  Webster,  F.K.S.,  with  Mr.  James  Caird, 
M.P.,  as  Vice-Chairman. 

Grace  having  been  said  by  tlie  Rev.  Professor  Browne, 
The  Chaibuan  (who  was  received  with  protracted  ap- 
plause) rose  and  said — The  character  of  the  Queen  was 
so  weU-known  to  all  in  the  room,  and  he  believed  he 
might  say  to  all  in  the  countiy,  that  he  would  be  almost 
justified  in  proposing  the  health  of  her  Majesty  without 
one  word  of  preliminary  remark.  Only  this  he  would 
say,  they  all  of  them  knew  that  iu  the  ppesent  age,  as 
comjMired  with  past  times,  there  had  been  a  considerable 
diminution  in  the  direct  political  power  of  the  crown ; 
but,  notwithstanding  that  diminution,  they  were  all 
aware  that  never  was  there  a  I'eign  in  which  the  social 
influence  of  the  crown  was  greater  than  at  the  present 
time— and  why?  Because  never  before  was  that  influence 
flo  uniformly  and  so  beneficially  exerted  in  favour  of 
all  measures  of  true  social  progress,  and  in  favour  of 
educational  reforms — using  the  word  "educational"  in 
Its  widest  and  truest  sense.  He  begged  to  propose  to 
them,  in  the  usual  manner,  "  the  health  of  her  Ma- 
jesty the  Queen."    (Drunk  with  three-times-thrce.) 

The  Chairman  again  rose  and  said — The  next  toast 
upon  h*i4  list  was,  the  htalth  of  his  Royal  Highness 
JPrince  Albert,  and  as  it  was  a  pity  that  near  relatives 
should  ever  be  separated,  he  proposed  to  couple  with  that 
toast  the  health  of  his  Boyal  Highness  the  Prince  of 
Wales  and  the  rest  of  the  Royal  Family.  Prince  Albert, 
as  they  were  aware,  was  the  J^resident  of  the  Society  of 
Arts ;  but  it  was  not  merely  on  account  of  a  formal  and 
nominal  patronage  that  he  had  daims  upon  their  regard. 


He  liad  attended  their  meetings— he  had  taken  part  in  their 
proceedings.  Only  yesterday  (and  iu  the  present  hot 
weather,  the  performance  of  even  necessary  public  duties 
had  much  more  of  labour  than  pleasure)  his  Royal  High- 
ness passed  the  greater  portion  of  the  day  in  presiding 
over  an  educational  conierence,  the  object  of  which  was 
to  provide  for  the  removal  of  those  obstacles  which  im- 
pede the  efficient  instruction  of  the  voung ;  and  when  a 
volume  of  his  addresses,  which  he  believed  would  shortly 
appear,  was  made  public,  ever}-  Englishman  would  have 
an  oppoi'tunity  of  seeing — ^what  many  had  seen  befoi'e-^ 
that  there  were  few  men  in  the  country  who  were  mora 
practically  conversant  with  educational  questions,  or 
who  Iiad  more  carefully  and  more  judiciously  investi- 
gated the  relations  of  science  to  practical  life.  He 
begged  to  propose  "  the  health  of  his  Royal  Highneoi 
Prince  Albert,  the  Prince  of  Wales,  and  the  rest  of  the 
Royal  Family."     (Drunk  with  loud  cheering.) 

The  Chaibman  again  rose,  and  spoke  as  follows : — 
Gentlemen — probably  that  intimation  which  you  have 
juat  heard  will  announce  to  you  that  I  am  about  to  pro- 
pose that  which  is  emphatically  described  as  the  toast  of 
the  evening.    In  proposing  it  I  shall  have  to  request  your 
indulgence,  and  in  doing  so  I  will  make  you  two  pro- 
mises ;  the  one  is  that  1  will  trespass  upon  that  indul- 
gence during  as  short  a  time  as  possible ;  the  other,  that 
if  I  can  help  it  I  will  not  utter  one  word  which  does  not 
bear  directly  upon  the  subject  of  the  toast.    Gentlemen, 
the  toast  which  I  have  to  propose  is  "  Prosperity  to  the 
Society  for  the  Encouragement  of  Arts,  Manufactures, 
and  Commerce."    I  need  not  recall  to  you  what  the 
purpose  of  that  Society  is,  or  what  has  been  its  history 
during  the  century  of  its  existence.      The  narrative  of 
its  origin  may  be  familiar  to  some  of  you,  but  as  there 
are  many  here  to  whom  it  i» unknown,  I  will,  with  your 
permission,  advert  in   passing  to  one  or  two  leading 
facts  connected  with  that  history.    In  the  year  1721, 
some  printed  letters   appeared  containing  proposals  for 
the  establishment  in  London  of  an  association,  to  be 
called—-"  The  Chamber  of  Arts,"  the  object  of  which  was 
the  promotion  of  mechanical  inventions  and  scientific  dis- 
covery. That  scheme  came  to  nothing,  and  I  mention  it 
for  a  reason  that  will  appear  in  a  moment.  Twenty-seven 
years  later,  in  1748,  Franklin,  the  American,  projected, 
and  carried  through,  the  plan  of  an  American  Philosophi- 
cal Society.     Now  I  mention  these  two  attempts,  one  of 
them   abortive,    the  other  carried   out    in   a  distant 
country,  because  it  is  a  curious  fact,  that  amongst  our 
earliest  minutes,  in  th.e  handwriting  of  the  founder  of 
this  association,  are  to  be  found  the  pro^)ectus  and 
various  details  connected  with  those  two  associations,  and 
that  our  original  scheme  of  constitution  differs  very 
little  from  theirs.    I  think  that  from  that  fact  two  in- 
ferences may  be  drawn ;  one,  that  mere  remoteness  of 
distance  (and  we  must  recollect  that  a  hundred  years  ago 
America  was  as  distant  as  Australia  is  now),  that  mere 
remoteness  of  distance  interfei'es  in  a  very  slight  degree 
with  the  propagation  of  philosophical  ideas ;  the  other 
(and  that  is  a  result  which  the  friends  of  science  and  the 
friends  of  education  have  both  of  them  often-times  need 
to  lay  to  heart),  that  apparent  failures  are  not  always 
real  failures,  that  plans  which  fail  at  the  moment  of 
being  earned  to  a  successful  issue,  may  nevertheless  sow 
the  seeds  of  future  enterprise,  and  under  happier  condi- 
tions come  to  maturity.    It  was  in  1763—104  years  ago 
— tliat  our  founder,  Mr.  Shipley,  the  brother  of  a  bishop 
of  that  day,  began  his  undertaking.    He  gathered  a  few 
friends  around  him ;  in  the  next  year  he  published  an 
address,  stating  what  was  to  be  the  pui'port  of  the  new 
society.    Its  object  was  to  bestow*  rewards  from  time  to 
time   (or   productions,    inventions,  and  improvements 
which  should  be  (I  do  not  quote  the  words)  of  a  useful 
character,  calculated  to  promote  trade  and  to  give  em- 
ployment to  the  population.    You  will  see  that  at  that 
time  our  only  function  was  that  of  distributing  rewards; 
but  if  we  were  limited  in  that  respect,  1  may  say  that 
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wo  wfrei.y^ry^  mivcli  i^nthont  a  limit  in  raf^rene*  to  thq 
objects  fdr  which  those  rewards  should  he  bestowed.  I 
•tolisai  ^fa»>v«OQi<ls  of  the  Society  in  its  finst  year,  and  I 
ilful  thaA  in  that  year  th^  first  three  prizes  th»t  were 
ffiveA  were-r^np  for  a  manufacturiog  process,  one  for  an 
ipdprbveti^ent  in  agriculture,  and  the  third  was  a  prize 
4bv  dmw^^g.  Nt)w,  what  will  strike  ymi  on  hearing  that 
siitebi^nt  id;  that  we  at  first  embraoed  a  very  wide  range 
of  subjects,  and  that  thai  range  of  sobjeeta  has  been  to 
aopie  extent  subsequently  limited.  But  I  think  you  will 
0eb  that  such  subsequent  limitation  is  uo  proof  of  failure 
cr  of  e^ort-ooming  upon  our  part,  but  was  simply  in- 
eritable  and  necessary  in  the  cooree  of  erents.  This  is 
neither  the  tinie  V4^  the  place  to  enter  upon  a  discussion 
O^  philosophical  theories,  but  it  is  a  recognised  and 
imiversal  law  tbs^t  progress  in  all  human  affairs  involves, 
4A,..a  necessary  condition,  that  which  has  been  called 
^*  difforeatiation,"  the  splitting  up  into  several — often 
into  many -rbranches  that  which  was  originally  one.  We 
see  that  law  in  the  history  of  races ;  we  see  it  in  the 
history  of  languages ;  we  see  it  in  the  history  of  science, 
which  tends  more  and  more  to  divide  and  subdivide  itself, 
80  that  new  sciences  spring  up  in  every  age,  detaching 
themselves  from  the  old.  We  see  it— to  take  a  more 
fkmiliar  instance — in  the  progress  of  mechanical  im- 
provement. In  the  earliest  stages  of  societ}',  if  an 
lurtifioer  iQ.ade  anything,  he  was  expected  to  make  everyr 
thing,  whilst  now  it  takes  20  hands  to  finish  &  pin.  Then  I 
say  that  that  division  of  thought  in  matters  of  science — 
tl^t  that  division  of  mechanical  labour  in  material  con* 
oems,  isan  inevitable  lawand  tendency  of  progress,  and  that 
is  the  explaoation  of  the  history  of  this  association.  It 
wat  natural  that  art,  for  instance,  should  detach  itself 
from  us,  and  set  up  an  academy  of  its  own ;  and  here  I 
may  mention,  in  passing,  that  the  first  public  exhibition 
pf  pictures  in  this  oountry  (in  1760)  was  held  in  the  room 
of  tho  Society  of  Aiis  in  the  Strand ;  and  I  may  further 
mention,  that  the  very  scheme  on  which  the  Boyal 
Academy  was  established,  is  to  be  found  upon  our  mi  nntes. 
It  was  equally  natural  that  at  a  later  time  the  Agricul- 
tural Society  should  take  exclusive  possession  of  one 
department,  that  geography,  architecture  and  engineering 
should  each  establish  social  centres  of  their  own  ;  that 
■tatistics  should  be  appropriated  by  a  still  more  recent 
aasociation ;  that  a  Law  Amendment  Society  should 
also  trench  upon  one  of  our  boundaries,  discussing  such 
questions  as  the  law  of  patents ;  that  the  patent  office 
mports  should  vie  with  us  in  bringing  to  light  the  records 
of  past  inventionii  and  discoveiy ,  or,  to  take  the  latest 
instance  of  all-^not  because  it  is  the  most  important-*- 
but  because  it  is  the  last — that  after  a  photographic 
exhibition  had  been  held  in  our  rooms,  the  photographers 
il&ould  have  decided  upon  setting  up  for  themselves,  as 
they  have  done,  I  believe,  with  signal  bucccks.  Now  all 
these  things,  though  of  course  they  lessen  our  apparent 
■trength  and  apparent  influence  on  the  public,  are  no 
proofs  of  failure — are  no  proofs  of  our  having  fallen  short 
11^  the  discharge  of  our  functions;  they  areas  natural,  as 
legitimate,  as  certain  to  occur,  as  that  the  plant  should 
dMd  i>s  seed,  and  that  that  seed  should  spring  up  into  a 
new  ftDd  livivg  organisation.  But  while  we  are  dealing 
with  the  present)  we  are  bound  in  justice  to  ourselves  not 
tOsforget  the  past.  Mechanical  science,  it  may  be,  can 
now  stand  alone,  but  it  is  no  less  a  fact  recorded  in  our 
annals,  that  m^^ny  important  improvements  in  mechanical 
•oience  have  direcUy  or  in^rectly  originated  with  us. 
It  may  be  that  the  sum  of  £100,000  or  £150,000  which 
has  been  given  away  by  us  in  prizes,  constitutes  an  infi- 
nitesimally  small  reward  as  compared  with  those  vast 
material  results  which  the  practical  application  of  science 
has  ofifecied';  b«t  yet  it  is  a  fact,  tli&t  these  prizes  have 
been  eagerly  and  largely  competed  for,  and  we  should 
douiraelres  wro^g  if  we  were  to  ignore  the  fact  that 
tbeir  money  value  is  not,  and  cannot  be,  a  test  of  the 
importance  of  the  part  which  they  have  performed. 
'WeU»  jvqfw,:gentle]|ien,  looking  to  those  fuootions  which 


wa  havB<  to  diachar|^,  ^d^ whkb  tih 'S)ire'«ftpalifee  of  dis 
oh^rging,  in  thepresenifc  dayi  1  see  sMple  reasoA  to  bs. 
lievo  that,  not  adhering  pedantkally  to'  the  letter  of 
rules  and  customs,  which  may  now  be  obs^ete,  tat 
adhering  to  the  spirit  in  which  -Hiis  Institution  wu 
founded,  we  may  oontinue  lately  and  powerfbUy  to  pro> 
mote  the  origination  and  the  difibsidD  of  knowledge 
of  a  scientific  and  practical  chamcter.  We  may  con- 
tribute to  the  origination  of  sound  knowledge,  hy 
our  yearly  published  lists  of  desiderata'  in^  science, 
by  Uio  discussions  which  take  pl^ace  at  4Wr  weddy 
meetings,  and  by  the  publication  of  those  dis- 
cossions  and  the  comments  upon  them  in  our  JourruU ; 
and  when  I  refer  to  tliat  journal,  I  m^iy  say,  (and  r»- 
member,  gentlemen,  I  come  from  Lancashire),  I  have 
repeatedly  seen  it  on  the  tables  ana  in  the  hands  cif  the 
leaders  of  our  industrial  manufacturing  populatioRs  io 
those  districts— in  tho  hands  of  men  who,  more  than- all 
others,  would  be  competent  to  expose  unfounded  prs- 
tensions  in  such  matters,  and  who,we  may  be  sure,  would 
be  very  little  indined  to  receive  suggestions  of  a  merely 
speculative  kind.  We  may  promote  the  difiusion  of  know- 
ledge by  various  means,  but  there  are  only  two  ot  them 
to  which  I  think  it  necessary  to  advert  at  this  moment. 
I  think  I  need  not  tell  those  whom  I  meet  in  this  room 
that  the  Mechanics'  Institutions  Of  this  country,  wlncii 
were  started  at  first  with  great  enthusiasm  on  tl^  part  of 
their  promoters,  had,  a  few  years  afterwards — I  will  not 
say  failed — I  will  not  say  fkllen  into  disrenute — ^but  hsd 
fallen  short  of  the  high  expectations  of  tnose  by  whom 
they  had  been  set  on  foot.  I  think  I  am  Within  tiw 
mark  when  I  say  that  of  the  700  or  800  institotiOQi 
formed  throughout  the  oountiy,  not  one-half  could,  by  s 
liberal  construction  of  the  word,  be  said  to  be  in  a 
flourishing  condition.  We  could  not  supply  all  their 
deficiencies ;  we  oonld  not  say  we  had  probed  to  the 
bottom  the  causes  of  such  failures,  but  there  wasone  de- 
ficiency which,  at  all  events,  we  could  attempt  to  obviate, 
that  was  the  want  of  union  and  co-operation  among* 
them.  By  correspondence,  by  the  mutual  interchange 
among  all  of  the  expoiience  of  each,  by  providing  them 
with  the  means  of  obtaining  publications  move  easilyr 
and  by  originating  a  more  systematic  character  of  in- 
struction, we  thought  we  could  bring  about,  to  a  consider- 
able extent,  the  objects  which  they  and  we  had  in  view. 
That  attempt  to  unite  the  educational  Institutioni 
scattered  through  the  country,  was  commenced  abos* 
five  years  ago.  Up  to  this  time  it  has  equalled — ^I  vay 
say  it  has  surpassed,  the  most  sanguine  "expeotations  that 
could  reasonably  be  formed.  About  360  of  these  Ix»t<- 
tutions  are  now*  in  union  with  us,  and  I  believe  that  coa- 
stitutes  a  very  large  majority  of  those  which  at  the  pO' 
sent  time  may  be  said  to  be  in  good  condition ;  but  whoi 
that  had  been  accomplished,  when  that  reform  bad  been 
effected,  it  occuired  to  some  auMngst  ns  that  something 
more  was  wanted,  that  it  was  desirable  to  methodise  i» 
instruction  given  at  these  Institutions,  to  concentrate  it 
upon  a  few  subjects,  and  to  give  it  (1  will  not  say  a  pra^ 
cal)  but  some  direction  and  immediate  purpose.  That 
we  proposed  to  effect,  and  are  trying  to  effect,  by  msaai 
of  our  examinations.  It  was  intended  that  certificatesst 
having  passed  the  Society's  examinations  should  opera** 
in  the  lower  classes  of  society,  in  the  same  mannw » 
academical  degrees  operate  in  the  higher  classes;  andw 
increase  the  value  of  such  certificate,  above  600  of  the 
principal  employers  of  labour  in  this  kingdom  volnntsW 
signed  a  paper  stating  that  they,  in  their  ci^ttoity  as^' 
ploycrs,wouid  attach  great  «<eight  to  certificates  lO  g^^JJ* 
Gentl^nen,  that  system  has  been  in  o|ienition  too  mm 
a  time  as  yet  to  allow  me  to  speak  with  any  c^i^JJ 
of  Its  results.  This,  however,  I  may  say— wheieas  on  tne 
first  institution  of  the  examinations  last  year,  w©  *■" 
only  60  candidates  who  presented  themselves  forexaBJiwi^ 
tion  we  have  in  the  present  year  fiSO—nearXy  five  tipm« 
that  number.  If  I  mny  venture  to  take  credit  for  tasj 
for  which  I  think  we  aro^entitled  totakeoredit,  1  do  9m 
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iidvik  ^hai  we  abaU  be  praniDpiuoiit  if  ve  eUim  io  oor* 
•elves  themerit  of  haviog  set  a  much  Urger— «  much  older 
^Htnd,  even  here,  1  mey  say-— a  more  important  body  ia 
uptionuiihe  Mine  direotion.  1  hope-— and  aofaras  matters 
•  have  gone  yet,  I  see  eome  reaaon  to  believe^— that  this 
ay«iem  vUl  work ;  and  if  that  should  be  our  fate,  which 
.has  v^  often  been  our  fate  before—and  if,  when  its 
success  u  certain,  other  parties  capable  of  carrying  it  out 
upon  a  larger  seale,  should  come  forward  to  take  it  out 
of  our  hands,  we  shall  not  complain*  We  shall  feel  no 
disappointment.  We  shall  say  this  is  only  a  phase,  and 
no  new  uhase,  of  our  cureer  as  an  institution ;  that  we 
have  leu  the  way,  and  others  have  been  content  to  fol- 
low. Before  I  sit  down,  I  will  just  mention  that  our 
jDateiial  prosperity  has  inersaaed.  Our  debts,  whioh 
were  never  large,  are  being  paid  off;  and  the  nutober  of 
our  members  is  above  2,000,  I  think,  from  what  I  have 
stated,  ^'ou  will  agree  with  me,  that  if  our  Association 
is  <4d,  it  is  n<me  the  less  vigorous.  I  think  you  will 
agree  with  me,  that  in  its  working  it  has  &own  no 
pedantio  adherence  to  old  rules  and  old  customs;  that 
wo  have  always  endeavoured  to  do,  in  our  day,  that 
whioh  its  founders  would  have  done  if  they  liv^  now ; 
and  that  we  have  never  lost  sight  of  the  necessity  of 
adapting  ourselves  to  the  changing  requirements  and 
changing  opinions  of  the  times.  You  bave  heard,  gen- 
tlemen, already,  that  we  are  honoured  by  the  patronage 
of  those  who  stand  highest  in  this  country ;  but  there  is 
another  kind  of  patronage,  of  which  we  have  a  right  to 
1m  more  proud,  and  that  is  the  support^— the  oonstantand 
continued  support — of  those  classes  who  are  the  beet 
judgee  of  our  value  and  of  our  success— of  those  classes 
for  whose  benefit,  in  the  main,  these  Societies  are  carried 
^m.  Gentlemen,  1  ask  you  to  join  with  me  in  drinking, 
-with  three  times  three,  and  hearty  good-will,  the  toast 
w(hich  I  shall  now  propose.  I  give  you—"  Prosperity  to 
the  Society  for  the  Encouragement  of  Arts,  Maniifao- 
lures,  and  Commerce.*'— (The  toast  was  drunk  with  loud 
«heering.] 

Colouel  Stkss,  F.B.S.,  Chairman  of  the  Council, 
said — The  noble  lord  had  left  him  nothing  to  say— he 
liad  exhausted  the  subject,  he  had  developed  the  prin- 
ciples, and  left  him  (Colonel  Sykes)  only  the  details.    A 
great  deal  was  written  and  talked  jnst  now  about  educa- 
tion ;  conferences  were  held  about  the  education  of  chil- 
dren, but  it  was  absurd  to  talk  of  the  education  of  chil- 
dren of  10  years  of  age;  reading  and  writing  were  not 
education ;  children  left  school  and  forgot  the  little  they 
gleaned.    It  was  absurd  to  suppose  tlut  children  could 
be  induced,  by  mere  advice,  to  take  that  course  which 
they  did  not  see  to  boar  on  their  material  interests. 
How,  the  Society  of  Arts  had  stepped  in  to  weld  this 
broken  chain  of  intellectuality,  by  strengthening  the 
action  of  the  Mechanics'  Institutions,  by  holding  out 
inducements  through  the  examinations  appointed  fcgr  the 
Society.    It  would  secure  the  success  of  the  Society's 
movements  were  the  government  to  place  at  the  disposal 
of  the  Council  of  the  Society  of  Arts,  nominations  to 
oom|>ete  for  employmeBts  in  the  public  offices,  but  he 
feared  government  would  not  do  this  without  a  little 
wholesome  agitation.    Colonel  Sykes  concluded  his  re- 
marks by    proposing    "Success  to  the  Institutions  in 
Union,"  with  wliich  he  begged  to  associate  the  name  of 
Mr.  Arthur  Ryland. 

Mr.  AnrrBOB  Kylavo,  President  of  the  Birmingham 
and  Midland  Institute,  returned  thanks  and  proposed  as 
the  next  toasrii,  "  The  Health  of  the  Examiners,"  which 
was  acknowledged  by  the  Rev.  Professor  Btxywne,  who 
stated  that  the  examinations  this  year  had  been  a  com- 
plete luooess. 

Sir  JoeiPH  Paxtom  gave  the  toast  of  ^  The  Fine 
Arts,"  coupled  with  it  the  name  of  Professor  Donaldson, 
who  returned  thanks. 

Mr.  James  Caibd,  M.P.,  proposed  the  health  of  the 
noble  Chairman,  which  was  drunk  wHh  much  applause, 
and  Lofl  Stanley  ratimied  timnki. 


SIXTH  ANNUAL  OONPERENOE. 

The  Siztk  Annual  Oonferenoe  between  Repn- 
oentatiTes  from  the  Iniititntioiis  in  Union  and 
the  Ootincil  of  the  Society,  was  held  on  Wed- 
nesday,  the  24tlL  inat.,  at  the  Society's  House,  in 
the  Adelphi.  Oolonel  Sykes,  M.P.,  F.&S., 
Ohainnan  of  Gonnci],  presided. 

The  following  is  a  List  of  the  Institutions  re- 
presented  at  the  Conference,  with  the  names  of 
the  respective  representatives  :— 

Bamet,  Institute '  Mr.  Steohen  Baldock 

Basingstoke  Mechanics'  Institute     Mr.    Wyndham    8. 

Portal 
Belfast  Working  Classes  Associa-  Mr.  H.  M*Calmont 
tion  Cairns,  M.P..  and 

Mr.   R.    Davison, 
M.P. 
Bexlev  Heath  Mr.  Blaaonan  Spur- 

leU 
Birmingham  and  Midland  Institute  Mr.  Arthur  ^lancl 
Birmingham,     Messrs.     Chance's  Mr.  F.  Talbot 
Glasswork's  Library  and  Beading 
Boom 
Boston  AthensBum  Mr.  Jas.  W.  Bontoft 

Braintree  and  Becking,  Literary  Mr.  Geo.  Courtauld 

and  Mechanics'  Institution 
Bristol  AthensBum  Rev.  Canon  Girdle- 

stone  and  Mr.  Ed- 
ward Halsall 
Bromley  (Kent)  Literary  Institute  Mr.  J.  Nettlefold 
Cambridge  Mechanics' Institute       Mr.  H.  Hemington 

Harris 
Carlisle  Mechanics'  Institute  Mr.  Joseph  Ferguson 

Chatham  Mechanics'  Institution      Mr.  Jose^  Pjrke 
Chichester   Literary  Society  and  Mr.  H.  W.  Freeland 

Mechanics'  Institute 
Croydon   Literary  and   Scientific  Mr.  S.  L.  Kymer 

Institution 
Devizes  Literary  and  Scientific  In-  Rev.  P.  A.  L.  Wood 

stitution 
Dumfries  and  Maxwelltown  Insti-  Mr.  John  Jones 

tute 
Ely,  Mechanics'  Institution  Mr.  Trigg 

Fenton  Athen«um  Dr.  S.  B.  Goddard 

Hanley,  Pottery  Mechanics'  Insti-  Mr.  J.  L.  Ricaido, 

tution  M.P. 

Hastings,  Mechanics'  Institution      Mr.  John  Banks 
Hertford,  Literary  and  Scientific  Mr.  John  Marchaat, 

Institution  jun, 

Highirate,  Literary  and  Scientific  Mr.  James  Yates  and 
Institution  Mr.Wm.P.BodMtt 

Hitchin,  Mechanics'  Institution       Mr.  Joseph  Pbllaid 
Huddersfleld,MechaniG8'Institution  Mr.  Frank  Cunson 
Leeds,  Mechanics' Institution  Mr.    James  Eitson, 

C.E.,     and     Mr. 
Alex.  Mclvor 
„     Yorkshire   Union   of  Mo-  Mr.  Thos.   Wilson, 
chanics'  Institutions  Mr.  Jas.  Holl,  and 

Mr.  Bamett  Blake 
Mr.  W.  Button,  Mr. 
R.  Crosskcy,  and 
Mr.  H.  Brown 
Lincoln,  Mechanics'  Institution       Mr.  Jas.  Snow,  and 

Mr.  Jas.  Hitehina 
Lockwood,  Mechanics'  Institution  Mr,  J.  C.  Fenton 
London,  Battersea Mutual  Improve-  Mr.  A.  J.  Austen 

ment  Society  ^  ^^,    ^    , 

BelmoetMntdallttipreve.  Mr.  W.  Winsfofd 

ment  Society  ^    ,^,  ^. 

Crosby     HaU     Evening  Rev.  Rd.  Whittmg- 

ton  and  Rev.  Thos. 

Hugo 
Ifr.  J.  M.  Wads 


Lewes,  Mechanics'  Institution 


ti 


Classes 


DottMUe' Mission 
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'   „       Hackney  Literary  anci  Sci- 3rr.  Henrj' Al than 8 
ientific  Institution        ''  '   '  «.    - 

..    '„     .  Marylebone  Litetaiy  tiiA  Mr.  Jacob  Bell     '   ' 
V  ScfivDtlfiie  ItiBtiAatioo 

.    ,^       j>le9hanics'  Institution        Mr.  Sam.  VaUentine 
,,        Kewingtbn  Tailors'  L.i-  Mr.  J.  A.  Dunn 
bour  Af^e'ncy  Literal^  Tnstitutb 
-'    ,v      litiyal  P^lytechniis  In«ti-  Mr.> JX.  BodkiiKlstef' 
.  Nation  iClasseA-  / 

„      and  Southr Western  Lite-  Mr.Fred,J.Macaulay 
rary  aiid  Scientific  Institution 
'  ,,       AValtvorth   Literary   and  Mr.  J.  S.  Koldwritt 
t9or<^Atifie  Insiitation        '  ' 

LongtocAlheiuBiim  and  Mechanics*  ]>r.  S.  B.  Qoddard 

Institution 
Maidenhead,  Mechanics'  Literary  Mr.  Wm.  Stephens 

and  Scientific  Institution 
Margate,  Literary  and  Scientific  Mr.  T.  J.  Peanall 

lutitttJtiQn 
Mprpeth,  Meohanici^l,  and  Scicnti-  Mr.MatthewSoulshy 

fie  Institution 
Newport  Athenieum  Sft-  Thos.    Phillips. 

Bart. 
KortiudleriOQ  Ineiitute  Mr.  W.  B.  Wtight^ 

aon,  M.P. 
Oldham,  Lyceum  Mr.  Jas,  Piatt,  M.P. 

Painswick,  Mechanics*  Institute       Mr.  W.  H.  Hyett 
Pendleton,  MeduAies'  Institution    Mr.  Jos.  Ashworth 
Betteborongh,  Mechanics'  InstitQ*  Mr*  Joo.  Whitwell 

•  tutlOD 

]^Qrt9mQuth  and  Portsea,  Literary*  Mr.  B.  W.  Carter 

and  Philosophical  Society  •  ^* 

Redfaill  Institution  Mr.'Oeorge  Holden 

Beigaie,  MeefaanifB'  lostHntiQa       Mr.  T.  Martin 
]lV9koion0,  Pafoehial  Library  anfl  Mr.  HoUqoh    , 

Beading  Koom     ,     ,  ^ 

Sevenoakfl,  Literary  and  Scientific  Mr.  George  Franks 

lilsiitiiiioh 
aidmoalh  lasUtatiqn  :  Mr.  W.  T,  Kadford' 

Soathampton  Polytechnic  Institu-  Bev.  £.  Kell 

tion- 
Timbridge  WeTIs  ttgcful    Know-  Mr,  N.  E.  Stevens 

ledge  Institution         •      "       '       ' 
AV^efteld,  MbahAHlcs*  Insiitiiti9n  Bev,    W..  R«  Bd^ 

:'       i  //  diteji 

Ware  lustiiute        ^       .  Rev.J.W.Blakesley 

Waterford,   Mcclfianics*    Scientiiic  Mr.  John  A.  Blake, 

Insfittile  M.P.    (Mayor    of 

■'•''■  '      Waietford) 

W6DlaQk«  •  AgriiwUuralr  IU»4liig  Mr.  B.  D.  Gi'aiogier 

Society 
Windsor  and  Eton,  Literars*,  Sci-'  Mr.  Thos.  Chamber- 
''^enftific,  and  Mecfaamcs-InBtlttttion     lain 
Y4irk4  InitftuU  of  PopQfetr  Solenee  Mr.  Alderman  Lee- 
juid  iiVtenrtnre    *  man 

Tke  SiotteTAET  vetA  the  following 

To  ih»  Oounoilo/th^SocuU^/ortheJEnQQura^e'' 
paifixU  ^  ^r^gManuffutsM'ts^  and  CQmnterce*, 

GcNxv/BVB»<>^TheU&idnofrn8dtntii>&el»aTiBg 
ii9if  coniplated  fi«^  ywuwvthM  ^kistettee^  it  wo«ld 
seem'A  fitting  Umei  at  thi^  tUe  Sixth  Conference, 
to  look  bcick  ta  the*  kadibg  objects  bod  in  vi«w 
st'^e  timo  of  its  commeaMiii^iit,'  and  see  ho^  far 
thoj  have  be^n  atta4tt«id;  whidi4)l  ihem  have  b«en 
fdiad  to  be  inpraotioible,  and  what  nemain^  to 
be  fiohel  During  -Ms  period  tte  h^  diecttttions 
tvldbii  -bava  takoft  -y^kco^  ai^  tbe"  Amkoal  0^*^ 
ferdboaa,  aa  wcdi'as  tlfa  ^deHbarationa  of  the 


Ootmoil  on  the  bnineaa  of  the  Inatitiitions,  hire 
led  to  ia  more  jnst  appreciation  on  both  aides  of 
what  k  reqniTed  on  die  one  bmd  by  tbelastitii* 
tiona,  and  on  the  other  of  what  ia  really  practicable 
for  their  benefit.  'J  be  great  principle  with  vhieh 
the  Union  started  has  ever  been  borne  in  miod, 
tkattheOonnoil  of  the  (Society  of  Arta,  -wbilit 
asaisting  the  efforts  of  the  Institntioiia  toioqwofe 
tbemaelTes,  dtonld  leave  nntoncbed  their  freedom 
of  action,  shonld  stimnlate  their  endeavours,  aad 
promote  their  sucoess.  It  will  be  remembcni 
that  OB  the  eatablishment  of  the  connexion  betveca 
the  Institutions  and  the  Society,  feara  were  sot 
unnaturally  felt  by  some  lest  the  Society,  for  aone 
covert  deairea  of  ita  own,  ahoidd  compromise  the 
freedom  of  the  Institutions,  and  fetter  their  action. 
Am  untfestricted  intercourse  during  five  years  hia 
shown  bow  unreal  were  these  suspicions.  The 
ohjeote  with  which  the  Union  commenced  may 
be  noted  in  a  few  words  :**« 

1.  That  by  union  the  experience  atid  infonaa- 
tion  of  each  separate  Institution  might  be  ren- 
dered useful  to  the  general  body  of  Societies, 
and  the  views  and  wisbea  of  each  ahookl  have 
some  recognised  centre  of  expresaion,  and  ta 
organization  for  promoting  their  welfare. 

2.  A  more  general  intercommnnioation  one 
with  another. 

3*  That  fccilities  be  afforded  fcfr  mraking  the 
Institutions  more  readily  effbct  engagements  trith 
competent  Ie6turer8. 

4.  That  books,  maps,  phUoa^piiieal  instrn' 
meats,  Ac.,  be  procured  at  reduced  rotes. 

5.  That  facilities  be  afforded,  by  interchange 
and  otherwise,  for  the  formation  of  Local  Ma- 
senms,  Exhibitions,  Ae*, 

6.  That  endeavours  be  made  to  proenre  sn 
amendment  of  the  laws  which  affieet  the  Institti' 
tious,  the  distribution  of  pariiamentary  papers,  disc. 

7.  That  the  Institutions  be  assisted  to  become 
places  of  systematic  instraotioni  vrith  aystematio 
examination  and  certificates  of  tlie  result  of 
studies* 

The  Journal  of  the  Society  was  establ^hed  u 
one  means  of  carrying  out  the  first  object,  whilst 
the  conferences  and  constant  correspondence 
with  the  Institutions  assist  materiaUy  in  pro- 
moting it.  I  cannot  help,  however,  remarkhig 
with  regret,^^and  the  same  thing  has  been  ct- 
|)res8ed  on  former  occasions — that  the  lustitotious 
do  not  avail  themselves  of  the  pi^es  of  the 
Journal  to  that  extent  whicb  they  might  with 
mtitual  benefit  and  interest  to  each  other.  I  must 
again  ui^e  on  those  in  whose  bands  the  manage** 
ment  of  these  bodies  is  vested,  to  place  on  n^rd 
in  the  pages  of  the  Journal,  the  valuable  ex- 
perience which  they  cannot  fail  to  have  gained 
whether  in  their  fitilntes  or  auccessesl  What 
would  be  more  interesting  and  valuable  to  the 
genend  body,  than  the  detttled  woikings  of  a 
inccesslnlly  condocted  f  nstitncioii  t  bow  it  wotdd 
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teaeh.  4heiii  ttha  meaito  ctf  Qb(tBUU3^  thair  doiiiiBs* 
My.  Qodiwtmia^t&au  wkh  tfaiB  linitifcotfoiiBdCiuiblA 
uiBita  j^w|k  'tEitb  cctifiAidDoe*  tiuifr tdiere  lue  oiany 
among  ihenx  apxtoof  .  to*  im{)k'ove'  ■  «snd  •  iaeiidasfl 
their  <  wetulneis,  but;  -their  >  ikunutgdro^  howievciv 
eatnest  aadr'eIl0rg9fci0r'^uoithl[r  kntiW'wIiatitiLitlM 
doiit')»iir*iiow  to'doriti     i.  *  .   .  ->" 

To  show  iwibfti  'may  badoti^  .kolvr  diffienltitf 
ikiay  bt.  got  ovier,  and  hsNT  piabtioaUy  a  good  sya- 
Itom  iMy  be  eatablisbeA  and  efficiently  wiovked^ 
HHutimdaoeolfaan^  emnbite  die^  flocample^  in^* 
pvowi  exiatittg  loeaQe^of  inatruclion;  axtd  ^sta^^^ 
Uklv  aew.  ooas;  I  will  oocnpy  your  tina  ooo 
longar  in  potniiog* oolcliow  important. -as an  ele- 
nxeni  in  tlie  itnpnodr^ment  of  the  -  Uaion^  miok 
#Mnmwnicatioina  to  the  Jowmal  would  be,  and 
boW  powerfolma  iaatrameni  for- good  anDdng  the 
iDfltitutaona  (die  Jomtual  migbt  thaa  becoaae* 
It  rests,  however,  with  the  InitittttioBB  themselves 
to  diaf^diOp  tJMsJaMwrQ.  TbeGoHnedlcan  da  more 
tlian  pbce  th^ -pages  of:|h^  iomv^  at  their  dis- 
posalr^ktt^  lurga  )4pan  tbem  tke  valueoif  such 
oaauuiweatibpns^  being  at  silltintea  ready  so  far  as 
1m0  iA.theiir  pQW^r,  to  giye  expression  to  the 
wants  and  ¥i&bes  o£  tlje  Institutions,  and  bring 
tbe  inflofoc^.oiAho.Sooiety.to  bear  in  proit^oting 
their  welfare. 

Th^.  attainment., of  the  seoood  object lU,  to  a 
gr^at  exk^nt,  involved,  in.  the  meaoa  ad^i^d  foxi 
accomplishing  the  first,  and  it  is  graally  prom^lied 
by  tlMyt  wbiek^a  large  npiabtr  of  .the- Institutions 
have,  at  the.silggd^tiantef  .the>bo«l)iety!,  adop^-« 
tbe,iAterchfm^4  of  ptiyilaged,  so  that  the.ilieYnber 
of  ^ire  IostituUon«.beijig  tsmporajrily  in  Uie  neigh- 
bonrhood  of  any  other,  may^  esjoy  at  thaJt  other^ 
dqring^his  e^tay,  the„piHvi)ege  of'iMbikissiot  to  its 
le^ttaresi  libraiy,'  readiflig-ro0m:and.exhUu.tiona. 
Thiii  priyMisg^  sinaUaa  iti  ttiay  seas»,  tends*  mate-' 
riaUy  to  bring  ahont<  friendly  :rektidna;betvveMen 
tbe.lnalittttionavdflstQoys  the  iaolatm  whwhaiiU 
to  soMye  Qxteat  exists,  andlnings  about  an  aniaunt 
of  co-operation  with  each  other,  which  oanoot 
fail  to  be  hefAafioial. .      .  ^    .    . 

Upon  the  'aubj^t,  of  .lectures  ,aitd  lecturejcs,  it 
will  .,be  remAiobereil  h^w  m^ch  discMi^iou  has 
taken  placovandhow  miv^^it  was.ti^ough^in  the 
early  days  of  the  Union,  could  be^oc^mp^h^  in 
this  direction  for  the. benefit  of  .the  Institutions* 
how  muoh  anspous  deliben^tiQu  was.^pen^ed  iu 
end^avpario^  to  ,soh^  thA .  pr^h^em .  .of  ^oabling 
the  ]^stituiu>ns  ;lio  obtain  good  lectures  .and  good 
lectucers  at  a.cio^cpmmAnsurat^  witiv  tbeir  value 
and  the.  n),^a  0/  the  InstitotijQiif.  Plan  after 
piaxiySciheme^  after  scheme,  was anxiqaslydisQUssed, 
till  both  sicjes  became.tCQnvincqd  that  they  were 
s^ekim^  tb^t^ which  to  a  very  gr^  wt^t,  under 
existi^  circomstances,  was  impracticable.  .Till 
ther^.  is  ^nf^or^  co-operation,  9kVi^  .  united  1  action 
a«iopg  tbp  i/oMitgtiW,  9^  »  distr^irtf  aed.^^jg^aater 
deii^i^io^  sy^^en^^e.tepe^iVg.  bj  laciuios^  little 


can  be  dene '  in  -this  direbtiett;' '  Howei^Vi  Mvt^ 
withstanding  ,thi^,  it  was  seen  thtft  spn^^adBist- 
ance  might  be  afforded  to  the,  tn§tLtiUioni|»  jn 
reference  to  the  lectures^. by.thet.SiooUtx  placing 
at  their  disposal  information  en  ^tkie 'heady  wbteh 
would  facilitate  these, lecture  ^irratigeb^hts.  Ac- 
cordingly a  list  of  lecturer^  recomi^aeDided  by  the. 
Institutions  tkemselvesi  was  le/the  fifiSfidnstance 
compiled  from  returns  made  by  the^Unioo^  and 
was  published  and  issued  to  th6  Inafcftutions. 
Experie^e  soon.ehpwed  that  this  Xnig^  he  im- 
proved, and  a  greatly  enlargjsdlactufier'^jPJirec- 
tory,  published  in  Jnnev'  1/856^  ^aa  the  vesnltj 
The  correspondence  duryig  the  year^  atid  the 
constant  demand,  show  the  value,  set  npoiviit  by 
the  Institutions.  ,.       .   ..  1     .  . ,  »  ^ 

The  sixth  object  has  been  fully  taad .  satis- 
factorily accomplished  in  ati  respett^;  and 
the  privilege  of  purchasing  bopks,  Qt^tbe  re^ 
duced  rate  ia  largely  taken  advantage  of  by 
the  Institutions.  I  am  unable^  lav  thei  traasoiia 
given  in  xny  last  report,  to  state  the  an^ount  in 
value  of  ^he  books  purchased,  bt;it  pA'  A\  thi^ 
orders  pass  through  my  officf,  I, have  ino  biSffi^f*! 
tion  instating  my  belief  that  a  very  coinsideDably 
increased  number  of  books  has  Jbeen  pur^ased 
this  year  by  the  Institution^,  as  compared,  with' 
any  former  year,  •  Several  InstituAiQ^S:aI^.hi|y(9i 
availed  themselves  of  the  privilej^eiftODOlidedlaatt 
year  by  the  Privy  Council  td  eksses-ih  limitti^^ 
tions  of  purchasing  books  from  the  l)st  ^t  the 
same  reduced  rates  as  schools  imder  inj^pacrtioiiy 
viz.,  at  a  discount  of  about  40  peD .  oeat  oa  •the' 
published  prices.  *         '  " 

In    reference    to    th^    formatioi;!  ,pf    Local^ 
Museums,  the  Society  has  endeayoured  to  pro- 
mote that  object,  by   calling  attantioni  to  ita 
importance,  and  showing  how  readily,  by  the 
interchaage  of  specimens  between   T»rious  Jbr. 
cali  ties,  such  establishments  may  be  improved/ 
and  their  sphere  of  usefulness  increased.     Al« 
though  the  Society  has,  in  several  ^ins«atices*,'^ 
become  the  medium  by  which  such  i^terchdngeii, 
have  been  effected,  yet  far  toio.Uttle  aj^^^ntioahat 
beea  given  to  the  aubjeet  by<.the.Infii(itutiptMk/ 
Special  attention  should  be  directed  to'^iej^int. 
If  a  dozen,  or  even  hal&iii  doai^n,  J[neti$ttljk)08 
would  each  prepare  a  d|9^entiOr  half-a-dozen,  seta 
of  the  natural  and  other  onjecls  for  which  their 
locality  is  specially  rettarkable,-*^ah*thirf  cotUd,-- 
in  most  in«)tance8,  be  readily  acci(^ptiJhed,->^laid 
interehangea  were  efieoted  K^thioa^b.etfMn/cecli 
Institution  would thoB baooma^ aieooinpiintitvaljp^ 
small  oast,  possessed  of. a  valuaUe.  e«ltectioii»* 
which  might  be  made  atailiihle^  aa  Ht.pdwftrfbb 
edacationid    iostranest^.  ior    iUnslraitnig  ;tfi€i*. 
s^ndiea  of  the  tlassea  and  jbtftwea*    Aiteb4»IleaM:J 
tiona  wonld-.  stand  out  in  bold  and<U£s4ifcej*dMf> 
contrasted  with  the  dnsty  ostoea  of.  dried  .ftA« 
skiiiay  **aUigalora  stuffed,'' aa4  gwtlaiidiabirtiidfli.' 
whieh  ao  ooBUBOAly  oon^tate  thli^tiaele0s,atodk»'< 


%^ 


■i^it^f^-ic^^s6^iMi^  '^'df^MHi^i'iShitkmi  I  im. 


in-trade  of  ardinaryimuAeHm^^iT  {t.^y^.^^o^IiE^el^l  ^sMto'^the  I]&8tittiti6ti0  t6' become  pltcei  6f 
dWel(<m't)be  efforta^  tlid>Sodietytkaii  mbde  afi/all  |  ^ysi^v^^^^ix^irfncii^^^  for  this  purpose  tiiat 
tli^bs;  to.  iisi^idt  in"  t)/^  i§Btia5HMim>^«''^"i<)«U    systematic  examinations,  to  be  followed  by  ceni- 


KBpitttii-rTrbnt  I  may  be  pei3»{tt«4itci:fidfti,TOt  tt^ 
Sbetet^'B  linrwv^lliBgiooiketioii  of  •  phQj(»gita^»  La 
Htfll  iii  'ft^r  afreet*  a^diid' to'  Wl^ii^fim  fem>ed3  ^  " 
, ;*tp'.jii!tervy' ^wJ.SQ^e^^fi/s  ^^fpititiitj^fi^  'Jil6^, 
^Mfised  ft.iew  yeavs  eiAeer  (^^  t^Ji^s^i^W.^fJl^? 
fidei^  of  ArtaV  iA'  one  ofithe  ffruitrofrttiQiliinioiij 
iriid  Via  't>l&p^d  Ihstftuttohil  fti'sLp.'  ih)|ph)iteNt; l«g«i 
jjqsitipfl,  .  Iti9  iiselw  ¥uow!to'tkk6  X\p-^o\xi'iM.& 
with. (repeating'  ita.^ pcoyieiOnflM »  Sii^^  .f^4w> Ut 
thd>argOntl!y^preEjfled  wfi^eBfifibe^ioatitqjtionsi ' 
the  Gotincii liare  llftd  ptbp^red'a  BillfdrKamefidii* 
ing^.t^ij^^law  relatiiig^tOi  .^le  eife'tp'ptfjdf  ;(^ 
tutiona- fimm  loef^lTiiies,:'.,ttt)e  l3i^|j',iy^s''^^T;p^  . 
int»!  Parliament  iaii'yeary'under>.tfae^  oWgaiif 
K(r.  Httt,  Ldrd  St^nl^;Ut^^'^^"Swe^t;/«nd 
}iadmet  witbtlia  genef^^^l^ptoyni^fttie^H^fde 
of.CpmvuMis^  wb!e»..tJw>^?ly,a4jp.vri\iijc»i^  of:^.^ 
BMliament  rendered  Sts  fiiising^impiqseiJbloiW 
aession.  The  Bfl!'  has  sgtfin  b^en'^bredgbttnto 
t&e  IBtquse .  of,.C6mm6iif<  ttiife|;year; ;;tilidei*<^tbe 
charge  of  the  same  geiitlemen.  It'/h^.  tpeoji^ 
mttenMlkn  oevl»niltpoint8v  (to- meet  ttbo'viieivv'a  {ex- 
pressed '!$st  y  ^ar  in  iti6  Hoi!w«  iof  Ocmimoiui;  'It 
baa  bpflflk  rep4  A  sediin^'tiitte^  rind^  thk*  di86iiai(ott 
takes'place  upon  it  In  Ooni^Btilitep  on,  t^d,24tn 
iiiet.  < <inie'< Bodety  baa vplaeadin  i the.. h^n^^.  of 
Sffr.  Hntt;  fbtpreeent^tJoiil' tortheii  Houefrof 
Comibons,  a  petition,  u'n^ei;'tfte*fiti^I'of  the'cot*- 
•PQrp*M»tfprayiAg,that,  tlie  l^flV  pjijf'>'e,j[!>a^ed 
-liilo^a  kw.  •  Many.  InadttttioAB.havQ. .p^liJiiiiQaied 
^fi^^its  fiivbur,  batlttemwhis'iobeaeenF  b6^v>tll6 

ioW  PiHlameiit  itill  Hdal->^ith''i)e:'     '  ''  '^^  '' ^ 

. .  The  dwAribittoQ.  qt  i^q  'Jfftr'tifiri^enUiiy'  ,?apie)*8 
wna  fiaede  thid  subjeot  of4i€omioi|t<w  o£ribe)E(p»^. 


ficates,  should  be  establiebed.  This  system  vm 
Ix^a^fgurated  la^  yeflit^  &i;t<I  tlie'  fifet  exaniittiiioD 
waa.at^eniled  t>y  52  candidates.  The  result  was 
nlost  dnoDnragtng.  The  aonouni  of  knewlecige 
d?«|ila^ed  dii  the  part  of  the  bandidates  ws 
tigjily,  satisfactbry.  Th^  details  t^re^  given  in 
laftt,y^r*a  peppirt.  ,The  Conference  winbegUd 
tb '  i  hear  •  that '  •  three  of  the  moat  isuooeiisbl 
'candidates  at  tb^  BxatbinHtion  have,  in  coo* 
seflnenc^i  obti(iined  ^ppoihtthettts.  '  One,  Cbarl«s 
.Coam!bei:8»  of I^eeda^  as  aasistant-observer  at  Kew 
lObsimratory ; landtwo  others,  Robert Abbottand 
Wm^Atix  'Ulattb^W  Taykn*]  as  clerks  in  the  Privy 
;Cotmctl*'0'ffice;     "    '    "  -      • 

The  first  expieiiibeixt  In  the  way  of  examina- 
iioda  haviag  been  siiceessfal,  ane  of  the  fint 
d^itf^s  of  the  Cooneil  wae  to  org«niae  a  plaa  iot 
^|xlJ3ri(fitijg  them,  and  for  plafcitig'lbeim  on  permi- 
j^Qi\j^  lias;^/  .Vrtti  this  vjew  a  series' of  new  bp- 
kwai  were  prepared  by  tibe  Council,  and  passed  at 
{i  '^pe^ibl  <B^eiMnral']yte0ting  of  the  Sooiety,  making 
tlie  c^^ntuination'  system  eti  ititegrai  inartof  the 
,^Qc}ety!^.aQtiop,  and  forinitig  a  Board  of  Ex- 
ahninera,  >with  •  regnkitions  for .  their  duties  sad 
succession.  The  Council  felt  that  to  confine  the 
^xAminatiott^  t6'  London,  wi^s  to'depriy^^  aver) 
l^rge .  numbfer  of  the  Institntions  of  dl  benefit 
from  tbttisyifttem,  whilst  to  extend  it  to  numerous 
eetitv^^,'  w  as  t6  bring  the  examUiationfi  witiiift 
,^6"teii^  of'  all,  i^as  an  vindeitaldilg  eo  great. 
a^4;  reijuiriug  so  large  an  amount  of  fnnda  for 
ebUablishing  a.  dttiog  .machinery  for  the  purpose, 
ii»  >lo  Tender  it  iieoessary  lor  the  Society  to  paste 
byfcir^'itcOimtaitteditaclftoit.  Oettmraoicatioas 
\yesei;eceive4  from  several  plades;  desirous  of 


ef  CotiiTHof^ at'a'vepy  eaflr peHod/of^thoUnion.  <naving  examijaatioi^  held  in  their  special  locali 

The  Comihitteer^drte|l^&<^ahrfn-fbv6tftrbftbe    tiM,  andit  wtoe^^kh  great  negret  that  tihe  Cooa- 

principle,  but. pwiflg  ^ :thp/^eM]^ bf^be "Ol^rlirtai^   Wr  felt' comT^llcfd,  ns  a  matter  of  pradcflee,  to 

lhc(iaWentiottioftfa0i3loiiBei\v^We4/iMi)re^t«ijtt»e_^^^  the  i'eqt;i^t&  made,    tt' Waa'feh  thatin 

pMctiOHl  detfna  'of^  oaifryiBfl:i'<i«t.'that  f^ria^e*    the  first  instaQce  it  would  be  better  to  proceed 

There  are  cbiisideral^le  .'difflcfliltfes'lttr  t^e<wriv^  tli^  OoMucil 

.biut  ijhere,  is  aq  reaabi^  fijiir,  ,ibe|  .Cbip^r  to  d6s|)^t   j^tofcccded.  and  th^'  Cotineil  tkerefove  detenniBid 

ofiiieeiiig  thiaimatt(W.plMea>ion.a  ii^^^vil  $^oUag^    for, the  second  year  to  have  one  centre  only  for 

'IVy'bbtaiiittbe^indtsorittiiAaUt^iettfibutaiOBi.of.  all    examiuatjiQn  in.  addition  to  that  in  L^oudon.  After 

thd^epdrts  (^  tcin  tireij^t^' 4Jt^:it' s<ifidj>kniim)ljr)    tAuch  consideration  Hnddersfield   was  cbosea^ 

WQuId.be.^obopntp,  ^VIp^^l'^.^^J^^^M^'^f^?^^*    dsavfnjp in  t«ie neighbourhood afahnrganumberot 

•<)f  alM^ial  mtmat'Oiit.iapeoiiui  suljfeot^  workingIo8titntion8,andthebe8d*qnttrter8fortfn> 

' diiiti^btifCod  ekherto'sueh  Inetilnitiona^Mepeciaily    yeanoftheTorkshireCnlonof  Mcchanics*Institti' 

dl^a^dtHeto,  &tA&i\x^I^^riijoiikidiook^^^  Thoreaulthaabee^^asucceae.  While  U^t 

pthpr  special. .cprpu^s^fLces^1gtU'',pD^t'pnt'&8    y^tr  there  were  but52candidat€fl  in  all,  Ibne^'^ 

fitting  tfecif>ifliita^  k  M^fwpsi^We?  tJwtitfe^  ^PAch '  s6  fhief  year  in  London,  and  140  aft  Hnddefsfi* 

Vldt^i^e  infenilaiioii  wtiu]d)be..madib.w«iiafaW<t0 .  TUe  eji;amination  was  conducted  at  bbth  phe^ 

th'^members  of  th^ '"Tnstitntlo^s,  dt  ]^i\&  eor^np    sinnltaneonsly,  the  aame  papers  being  put  bafore 

oo8tl)oy6ftd  \9hkt  is  incurred  Tdr' i)rodtidn^  Whkt   fh^t*andi^       at^eaoh  phioe^    So  far.  as  the  LaA' 

ito,;eft«ner  than  aip|/f%«dj9r^^hi?,c^i3^i;^g,'/^y^iem^  . ^6u  oxemiuatibtis  are  coneeraed  the  rrtulteJW 

'-toeii  'wast^^pep/wij  .i  r.  n ../  ^.  vj  .n;..ii  -  I,.  I .  ,1/    .  kiw^Vjv  io\U  tl).e  Bxapiuer^  Ijave  not  yethadtoe 

v;^'Thi$ttain.6^^cf/.ttb^i'^W,^dEt^  jjto  eouiplale  theiu-awarda  for  ttuddersiieldv  Tb^ 

dition  to  the  other  meana  ortiftlirbVeintnti^wa^ifte  t  'Ekwttiiaevsf  fipott  generallya  very  marked  »*• 


■} 
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p^FOvteenl  m  the  6harftete)rof  the  ktiowleUg^'dt^- 
plityed  by  the  candidates  there,  as  contrasted  with 
the  Uat,  This  must  be  taken  as  in  no  way  dew 
preciating  the  merits  of  those  examined  last  yea4 
who  exhibited  a  degree  of  excellence  which  th^ 
Examiners  at  that  time  were  quite  unprepared  to 
expect.  Several  who  obtained  eertificates  of  i 
lawer  grade  last  year  have  well  employed  thieil' 
time  in  the  interval,  and  are  rewarded  by  eei^tif 
fbcates  of  a  higher  grade  this  year.  This  is  as 
it  should  be.  The  prizes  to  those  examined  ii 
Iiondon  were  distributed  yesterday,  tmder  the 
presidency  of  Sir  John  Paldngton,  M.P.  In  the 
appendix  annexed  to  this  report  will  be  found 
the  results  of  the  London  Examination.  The 
Haddersfield  distribution  of  priaea  is  fixed  for 
the  29th  of  July,  when  Lord  Granville  has 
kindly  consented  to  preside. 

On  going  through  the  Beports  which  have 
been  sent  me  from  the  various  Institntiona.  as 
requested  in  my  oiroular,  it  is  gratifying  to  find 
that  there  is  a  greater  activity  displayed  through 
these  bodies  than  it  has  been  my  lot  to  notice  at 
any  previous  period.  1  have  received  a  much  larger 
number  of  them  than  hitherto,  and  this  of  itself  is 
an  evidence  that  more  is  stirring  in  the  Union.  I 
find  on  examining  them,  more  attention  is  being 
paid  to  classes,  ana  systematic  instruction^  and  less 
eoinplaint  of  straightened  funds;  however,  I  still 
fear  that  limited  means  are  in  many  instances  one 
cause  of  diminished  usefulness.  There  is,  hoover, 
a  growing  fisith  in  the  Institntionsy  and  if  they  en^ 
deavoarto  provide  that  which  is  practically  useful 
-^tbat  which  the  people  really  want**-*no  diffionhy 
will  be  found  as  to  funds.  If  the  InstitntlolU  are 
not  yet  all  that  earnest  and  far*seeing  men  have 
desired,  and  hoped  they  might  beoome,-^the  ac^ 
eredited  centres  of  popular  itt8truotion,-«>we  must 
not  be  disappointed  or  despair  ao  long  as  isa^h 
year  has  shown  as*  they  are  reviving  and  theii 
ueefnlnesa  increasing. 

I  am«  Gentlemen, 

Tour  obedient  servant, 

P.  LB  NB7B  foster; 

Siontaty* 


APPENDIX. 

EXAMINBBS'  BEPORTS. 

The  Mathematleal  Sxaminertappotated  by  the  Coiai*- 
dl  of  the  Booiety  of  Arts  to  canduoi  the  eoutninatioBa-  at 
^e  Society's  house  in  the  Adelf^i,  beg  to  report  u 
ftfUowp:'— 

.  *' The  examinations  in  mathematics  were  held  durhig 
the  first  week  of  Jane,  and  extended  oviNr  tWeniy-fdur 
hoars,  in  periods  of  three  hears  eash.  The  sab  diviaioni 
were  Arithmetic*  Book4[eepinff,  Algebm,  Qeomet^4 
Meosoration,  Trifonomotry,  Comc^euUons,  and  Nautioaf 
AstroDOoiy.  The  namber  of  Candidates  in  each  8ub-di4 
vision,  and  the  certificates  awarded  tn  ea6h,.as  also  tne 
namber  of  prizes,  is  gften  in  the  sebjofaied  tabnlar  state 
ment.  '    '    .  ] 

'*  The  fiKSfluners  note  a  markail  inprovemani  not 
only  in  the  extent  of  the  information  posieswd  by  the 


'bat^'te':t»fe  'preifsidii'  atd'  a-^cufacy  cltsplay.ed .  in  tKeir 
liriW^  anftwettdnd'oral  examination.^  In  some  of  the 
patt«rB?'9et,*"the  Tii^oikmtiv^  fajx;!'  for  example,  the 
'EJxftthincrs  w^re  tthicfc  ^^''iih  tno  facility  and  fertility  of 
i^eiourW!  With  wMch  iteVeral  of  the  Candidates  treated  the 
algebraical  fbrmblas  wiiich  occur  in  1^6  cotirse  orihe 
selations  of  mkxtf  of  the  qucstloiis.  In  Arithnictlc  the 
aWsweW rig  ^18  general  and  precise,  in  Mensuration  not 
qftiftfe  so  BSfti^ctory ,  and  fn  Geometry  much  le^s  so.  In 
Cdirfd  SectiWif  the  answering  was  Very  good,  but  the 
subject  waA  th^aU^d  chiefly  by  algebraical  methods. 

*'  At  the  close  of  this,  their  very  satisfactory  and  en- 
cOixraging  report,  the  Examiners  l>elieve  it  to  be  their 
dtkty  to  call  pabKc  attention  to  the  excessive  caltivation 
of  the  habit  of  manipulating  algebraical  formulA,  to 
the  compfcrative  neglect  of  the  severer,  but  far  more  use- 
fa!  study  of  geometrical  deduction.  This  exclusive 
cultivation  of" algebraical  modes  of  oroof  was  instanced 
id  the  case  of  almost  every  candidate  who  presented 
himself  for  examination.  While  a  familiar  acauaintanoe 
was  shown  with  the  management  of  algebraical  formule, 
and  the  processes  of  analytical  transformations,  but  little 
attention  neems  to  have  been  given  to  the  methods  of 
pore  geometrical  conception  : '  yet  Ao  one  will  deny  tl.o 
far  higher  impottance  of  the  latter  as  compared  with 
the  formet,  whether  considered  as  a  mental  exercise,  or 
with  refbr^tice  to  the  future  employments  of  the  Candi- 
dates, It  is  sarefy  of  more  Importance  to  such  persons 
to  liaTe  dear  tnental  concoptious  of  the  properties  of 
plane  figures,  and  of  their  mutual  intersections  in  space, 
as  also  of  solids  and  curved  surfaces,  whether  with  refer- 
ence to  the  arts  of  construction  or  facility  in  following 
specifications  of  works  or  descriptions  of  machinerv,  than 
to  manipulate  with  symbols  in  conformity  with  mere 
mechanical  rules  and  prescribed  operations,  of  which  few 
can  give  an  ifitelligibie  interpretation. 

**  The  Bxaminers  in  Mathematics  believe  that  middle- 
class  education  In  this  country,  so  far  as  it  deals  with 
Mathematics  as  a  subject  of  mental  exercise,  requires 
considerable  revision,  and  a  return  to  a  wiser  piactice. 

The  Eicamioers  in  Bookkeeping  report.  "  the  general 
aspect  of  the  Examination  presents  an  improvement  on 
tliat  of  last  year,  and  are  inclined  to  think  that  the 
questions  might  be  shortened  with  advantage,  that  is, 
having  regain  to  the  time  allowed  to  the  candidates  for 
answering  them." 

Professor  Soi4iiV,  one  of  the  Bxaminers  in  Chemistiy, 
reports  as  follows  :-^ 

V'l  return,  you  herewith  the  ehemioal  examination 
papers,  together  with  my  report  on  the  rdative  value  of 
the  answers  given  by  the  respective  candidates.  As  the 
Council  desire  that  the  Examiners  should  express  their 
opinion  on  the  general  ment  of  the  replies,  I  have  much 
pleasure  in  stating  that  the  answers  given  in  tha  chemi- 
cal examtnaUon  were  highly  creditable  to  the  candidates, 
and  evinced,  at  the  samo  time,  very  considerable  theore- 
tical knowledge  and  practical  lusquaintance  with  the  ap^ 
pUcation  of  chemiany  to  the  arts/'    •  . 

Mr.  J.  C.  MoBTOK,  one  of  the  Bxaminers  ia  Agri- 
culture, reports:— 

'*  A^  there  were  only  two  who  presented  themselves 
for  examination  in  Agriculture,  I  have  had  but  Uttle 
difficulty  in  making  niy  award. 

**  One  of  these  gentlemen  furnished  a  set  of  replies  in- 
dicating much  general  as  well  as  agricultural  intelligence, 
and  he  fairly  earned  his  certificate  of  ^  excellence/  The 
other  set  of  ceplies  was  much  less  perfect,  and  the  award 
in  this  case  must  be  made  in  accordance  si  tpply  with  tnein- 
fyriornnmerici^l  valuation  which  I  liave  made  of  the  paper. 
.  '*  The  only  result  to  which  my  experience  this  year  will 
lead  die  Is  to  prepare,  for  future  occasions,  a  less  numeroos 
seriea  of  questions^  as  I  find  that  the  ^hree  hours  allotted 
are  not  sufficient  time  in  which  to  answer  th<9  li^  X  have 
hitherto  drawn  up." 
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Dr.  HuMPHSEYS,  the  Examiner  in  Political  Economy, 
reports  thus : — 

"  Of  the  five  candidates  whose  papers  I  have  examined, 
three  display  very  considerable  knowledge  of  the  sub- 
ject, namely,   Nos.  78,  116,  and  110.     The  second  of 
these  has  won  the  highest  number  of  marks,  but  I  am 
induced  to  think  that  the  first  possesses  a  sounder  know- 
ledge of  the  science,  as  well  as  greater  granp  of  mind. 
The  papers  of  both,   however,  aro  deserving  of  mu6h 
commendation,  as  arc  abo  some  of  the  answers  given  by 
110.    In  the  papers  of  candidate  No.  152,  some  very 
serious  errors  in  orthography  occur,  and  although  some 
of  his  answers  evince  ability  and  study  of  his  subject, 
there  are  evidences  of  a  want  of  method  in  his  reading, 
as  well  as  of  too  great  a  readiness  to  jump  liastily  at 
conclusions  on  insufficient  premises.    Candidate  jSo.  68 
does  not  seem  to  have  fully  comprehended  the  bearing  of 
Mveral  of  the  most  important  questions.    One  of  the 
answers  of  candidate  No.  116  evinces  an  inclination  to 
place  too  little  value  on  first  principles,  or,  perhaps,  I 
should  rather  say,  to  take  things  for  granted  which  the 
true  student  ot  Political  Economy  is  well  aware  require 
accurate  demonstration,  and  I  would  recommend  him, 
and  indeed  all  the  candidates,  to  devote  patient  study  to 
what  are  generally  considered  the  elementary  parts  of 
the  science." 

The  Examiners  in  Geography  report  thus: — 

**  Chi  the  whole,  both  the  paper  work  and  the  viva  voce 
examination  of  the  Candidates  appear  to  us  to  be  b)r  far 
more  satisfactory  than  those  of  last  year.  As  might 
have  been  reasonably  expected,  the  fruits  of  a  closer  and 
more  methodical  study  of  the. subject  were  very  ap- 
'    parent. 

*'ln  the  few  cases  of  partial  failure  while  interrogating 
the  Candidates,  we  came  to  the  conclusion  that  their 
mistakes  in  etfery  case  had  been  an  attempt  to  read  books 
on  the  more  advanced  topics  of  the  science,  when  they 
were  not  well  grounded  m  its  first  elements.  We  found 
that,  instead  of  studying  some  simple  introduction  to 
Descriptive  Geography,  they  had  been  trying  to  master 
such  books  as  Cosmos,  or  Buffs  Physics  of  the  Eaith. 

**  We  must  express  our  conviction  that,  in  the  next 
examination,  either  the  questions  should  bo  grouped  in 
sections,  one  question  only  in  each  section  to  be  an- 
swered, or  else  a  limited  proportion  of  the  questions 
should  be  prescribed  for  the  Candidate's  selection.  For 
example,  in  a  paper  of  twenty  questions,  the  Candidate 
might  be  warned  that  marks  would  not  be  given  for 
more  than  twelve  answers.  We  conceive  that,  by  one 
of  these  methods,  we  should  considerably  improve  our 
results.  In  the  very  first  papers  which  we  examined, 
it  was  evident  that  the  matter  had  suffered  in  some 
degree,  owing  to  the  desire  of  the  Candidate  to  deal  with 
the  whole  twenty  questions ;  in  the  inferior  papers  the 
evil  was  very  strongly  marked." 

**  The  Examiners  in  English  History  and  English 
Literature  have  to  report  to  the  Council  of  the  Society 
of  Arts  that  they  have  awarded  to  Candidates  61,  62, 87, 
118,  75,  147,  164,  certificates  of  the  first-class,  and  to 
Candidates  110,  153,  166, 107,  certificates  of  the  second- 
class.  They  beg  also  further  to  state,  that  all  the  Can- 
didates have  acquitted  themselves  to  the  satisfaction  of 
the' Examiners,  and  ttiat  the  written  and  oral  examina- 
tions of  those  Candidates  to  whom  first  class  certificates 
have  been  awarded,  were  deserving  of  the  highest  com- 
mendation for  accuracy,  extent  of  information,  and 
thoQghtfulness. 

*'  The  Examiners  have  also  the  gratification  of  stating 
that  the  Candidates  for  this  year  have  shown  a  marked 
and  decided  improvement  on  those  of  the  last,  and  thus 
have  justified  the  proceedings  of  the  Society  in  reference 
to  this  i^ortion  of  its  labours,  and  satisfactorily  proved 
the  value  and  importance  of  these  examinations?* 

Mr.  F.  R.  Sanofobo,  one  of  the  Examiners  in  Roman 
History  and  in  Latin,  reports  as  follows  :— 


**  In  reply  to  your  inquiry  as  to  the  character  of  the 
recent  examinations  in  Latin  and  Roman  History,  1  hav« 
to  state  that,  in  every  respect  save  one,  it  ^vas  extremely 
satisfactory. 

'*  The  Board  of  Examiners  will  obierve,  that  all  tlu 
candidates  are  recommended  for  certificates  except  two, 
and  that  some  of  the  certificates  are  lower  than  thf 
second  class.  As  the  works  selected  for  th6  late  Exami- 
nation were  of  a  somewhat  higher  cliaracter  tlian  thoiie 
of  last  year,  a  comparison  of  th';  clas^  lisU  of  the  two 
Examinations,  will,  of  itself,  indicate  tliat  a  veiy  markd 
advance  has  been  realised  in  the  interval  between  tbem. 
•*  This  improvement  was  apparent  in  nearly  every 
particular,  but  more  especially  in  the  accuracy  of  the 
construing,  and  in  the  power  of  grammatical  analysis,  oi 
which  tlie  candidates  gave  proof  in  tjie  vivi  voce  part  of 
their  examination. 

**  Fulness  of  classical  knowledge  was  not  to  be  looked 
for  in  the  youths  who  came  before  us ;  but  aocurscy  io 
what  is  professed  to  be  known  at  all,  may  always  be  at- 
tained, and,  in  this  respect,  the  performance  of  the 
candidates  was  very  creditabli*. 

"  I  should  iiave  been  glad  to  have  seen  proof  of  inoro 
attention  having  been  given  to  some  goofi  history  of 
Itome,  such  as  that  by  the  Dean  of  Christchurch,  which, 
in  a  cheap  form,  is  now  within  the  reach  of  everj'onc. 
The  answers  to  the  questions  on  Roman  History  ijoinled 
to  too  great  familiarity  with  mere  epitomes.  We  bad 
the  outlines  accurately  given ;  but  the  memory  liad  been 
exercised  more  than  the  mind,  and  the  results  of  such 
study,  when  put  on  paper,  were  somewhat  meagre. 

*'  1  hope  that  another  year  will  furnish  us  witha  /<i'^ 
and  cif/er  class  of  candidates  than  those  who  recently 
came  before  us.  In  this  respect  alone  was  there  any- 
thing to  complain  of  at  our  late  meeting.*' 

Db.  Bebnats,  the  Examiner  in  German,  reports  a 
follows : — 

"  1  am  happy  to  be  able  to  report  most  favourably  of 
four  out  of  the  seven  candidates  who  presented  ihera- 
selves  before  me  for  examination.  1  do  not  hesitate  ta 
say,  that  they  exhibited  more  real  knowledge  of  theUer* 
man  language  than  1  found  in  any  1  over  had  to  exa- 
mine. They  understood  tiioronghly  the  passages  1  gave 
them  to  construe,  from  the  authors  they  had  prepared 
themselves  in  ;  they  displayed  a  considerable  familiarity 
with  the  grammar,  translated  from  English  into  Ger- 
man with  few  mistakes,  and  spoke  the  language  witli 
fluency,  although  not  faultlessly.  Their  pronauclation 
was  quite  intelligible,  although,  with  three  of  them,  too 
provincial.  StiU  I  may  fearlessly  say,  that,  if  they  cob- 
tinue  their  studies  for  a  couple  of  years  more,  and  go  on 
reading  the  dassical  works  of  the  cotmtry,  they  will  be 
better  German  scholars  than  the  great  majority  of  mea 
of  their  ow^n  class  in  Germany  itself.  Of  Uerman  litera^ 
ture,  they  knew  little  beyond  the  few  books  they  had 
read  themselves,  (which  is,  after  all,  the  only  valnable 
knowledge) ;  and  of  German  History  just  what  they  had 

Eickedup  from' English  books.  Yet,  more  oould  hardly 
e  expected  from  men  so  yoimg,  and  engaged  in  sucli 
arduous  employments  as  they  told  me  they  were,  and 
which  left  them  only  a  few  evenings,  after  fatiguing  da\8, 
for  study." 

Mr.  Cabt,  one  of  the  Examiners  In  Free-hand  Dniwingi 
reports  thus : — 

"  Of  the  four  candidates  in  free-hand  drawing,  whoso 
specimens  I  examine*^,  only  one  (No.  149)  is  worthy  of  a 
certificate.  His  wo*  L  was  so  good,  and  the  replies  which 
he  gave  to  the  questions  put  by  Mr.  Bell  were  so  very- 
satisfactory,  that  he  ought  to  have  a  flrst-dais  certificate. 
This  candidate  gained  a  second-class  last  year,  and  had 
not  the  examiners  in  drawing  objected  to  it,  the  board 
would  have  awarded  him  a  first-class  at  that  time,  when 
he  would  have  had  the  prize  of  £10  lOs.  offered  by  Ur. 
Graham.  I  must,  therefore,  now  ui^ntly  represent  to 
the  Council  how  deserving  he  is  of  a  pnce  of  eqw  vala«. 
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Mr.  B.  Watebuouse  Hawkins,  the  Ei^aminer  in- 
Practi^l  DrawiDg,  reporta  aa  follows  :— 

"  Of  the  six  candidates  who  presented  themselves  for 
examination  in  practical  drawing  at  the  Society's  House 
in  London,  on  the  5th  of  June,  1857, 1  beg  to  recommend 
those  bearing  the  following  numbers  as  deserving  the 
notice  of  the  Council,  they  having  proved  themselves  to 
Ihj  well  acquaintt>d  with' the  ruk^s  of  perspective  and 
their  practical  application  to  the  repros:entation  of  the 
simple  geometrical  solids  according  to  dictation,  which 
was  tlie  form  of  oral  examination  I  adopted  on  that 
occasion. 

*'  Candidate  No.  Ii9  could  give  l>ut  one  hour  to  iho 
mechanical  drawing,  which  he  employed  most  SAtisfac- 
torily  by  drawing  each  object  as  dictated  ;  1  lieg.  there- 
fore, to  join  the  recommenilation  of  iny  coadjutors, 
^LessfH.  Gary  and  J.  Uell,  that  this  candidate,  No.  149, 
.have  the  first  prize  for  drawing  bestowed  upon  liim,  and 
that  it  be  not  Ws  in  moncv  than  the  amount  of  the  first 
prize  offered  for  drawing  last  year,  for  which  this  same 
candidate  then  competed  with  so  much  promise,  and  has 
this  j'ear  entirely  realised  it,  fully  justifying  the  sound 
judgment  expressed  by  Mr.  Gary  after  last  year's  ex- 
amination. 

"  The  circumstances,  as  described  by  the  candidate  No. 
149,  under  which  lie  lias  advanced  during  the  past  year 
to  his  present  attainment,  are,  I  think,  worthy  of  being 
brought  before  the  notice  of  the  Chairman  of  the  Board 
of  Examiners. 

**  The  candidate  149  is  apprenticed  to  a  carpenter,  and 
has  continued  constantly  to  work  at  his  trade,  having 
devoted  all  his  leisure,  part  of  his  meals'  time,  and  al- 
lowed holidays,  to  the  study  of  drawing.  There  is  not 
any  drawing  school  or  teacher  of  drawing  within  an 
available  distance  of  his  residence.  Ho  has  acquired  the 
theory  of  perspective  from  books,  testing  and  ap]dying 
Us  rules  to  natural  objects.  Assuming  these  circumstances 
to  be  truly  described,  I  beg  to  suggest  that  an  addition 
of  some  useful  books  bo  made  to  the  prize  of  money, 
tliat  the  sum  of  ten  ptmnds,  named  last  year  for  the  first 
prize  for  drawing,  may  be  given  entire,  as  the  circum- 
stances of  the  candidate  may  be  supposed  to  make  the 
cost  of  his  journeys  from  Lincolnshire  to  London  a 
serious  object  to  him . 

"  Candidate  No.  161  answered  all  questions  very  satis- 
factorily, worked  out  the  subjects  dictated  with  facility 
and  certainty ;  he  had  acquired  the  practical  application 
of  the  principles  of  jierspcctive  to  mechanical  drawing  by 
the  voluntary  use  of  liis  leisure  hours,  he  l)eing  engaged 
as  a  clerk  in  a  business  that  occupies  all  his  workmg 
time. 

*•  Candidate  No.  77  could  only  give  two  hours  to  the 
geometrical  drawing,  having  been  engaged  in  other 
examinations  during  the  day.  1  found  his  drawings  to 
be  well  executed,  the  forms  and  perspective  according  to 
the  position  dictated  being  well  understood." 

PRIZES.* 

The  following  ai*e  the  names  of  the  candidates  to  whom 
prizes  were  awarded  at  the  recent  Examinations  in 
Loudon : — 

For  Gknekai,  Excellence  ik  the  Examikatioks. 

Thomas  Brodribb Crosby  Hall  Evening  Classes. 

Edward  George  Clarke ...  , ,  , ,  , , 

Henry  Cullum  

William  Dawson  Boston  Athenicum. 


*  ErcU  price  consisted  of  a  £ct  of  books  of  the  value  of  £4, 
select  d  bj  the  candidate  from  a  list  furitish  d  by  the  Council. 
In  the  case  of  Bobirt  Slingbby,  jun.,  and  Joeepn  Pullard,  the 
prisch  of  ten  guineas  each,  (ffcrtd,  bat  not  awarded  tor  their 
special  sabjects  last  year,  were  given  io  addition. 


William  Evan  Edwards..  London  Domestic  Mission. 

Thomas  Howard  Esans...  Crosby  Hall  Evening  Classes. 

John  William  Fletcher..  DevonportMeehanics'Institute. 

Nathaniel  Frankenstein..  Clarendon  House  School,  Lam- 
beth. 

John  Fretwell Crosby  Hall  Evening  Classes. 

Harry  George Bury  St.  Edmund's  Commer- 
cial School. 

Daniel  Leggatt London  Mechanics' Institution. 

Frank  Marshall Crosby  Hall  Evening  Classes. 

Joseph  Mayhew Bury  St.  Edmund's  Commer- 
cial School. 

Robert  John  Pearce ,,  „  n 

Edward  Philip  Plowman  ,,  .,  t. 

Joseph  Benjamin  Itundell  Pimlico  Literary  Institution. 

Henry  Gorclon  Shea Clarendon  House  School,  Lam- 
beth. 

Charles  Aspiill  Wells Lewes  Mechanics'  Institution, 

In  Agiucvlturk. 
J oseph  Pollard Hitchin  Mechanics'  Institution . 

In  Freehand  Drawing. 
Bobert  SUngsby,  junr.  ...  Lincoln  Mechanics' Institution. 

CERTIFICATES. 

The  following  is  a  list  of  the  candidates  who  obtained 
eerti  Acates : — 

In  this  List,  the  letters  placed  after  the  names  ha\o 
the  following  signification : — 

(E)  denotes  a  Certificate  of  Excellence. 
{V)  „  „  Proficiency. 

(C)  ,,  „  Competency. 

Arithmetic,  43  Candidates. 

Boyal  Polytechnic  Institution,  Begent-strect : — James 
Henry  Bacon  (C),  James  Bongard  (C>,  F.  Brazileir 
(C),  C.  Dibba  (C/,  J.  Ebbs  (P),  W.  H.  Favenc  (P), 
J.  Lang  (Pj,  P.  Macpherson  ^C).  J.  Morgan  (C),  C. 
J.  Page,  H.  C.  Smart  (C),  J.  Soper  (C),  J.  Swihton 
(C),H.  Warner  (C). 

Boston  AthensBum: — W.  Dawson  (P). 

Crosby-hall,  Evening  Classes:— F.  ilarshall  (P),  F.  W. 
Potter  (P). 

London  Mechanics'  Institution  : — D.  Leggati  (E). 

Great  Western  Railway  Literary-  Society :— R.  Perry  (E). 

Clarendon  House  School,  Lambotii: — C.  H.  Capper  (P). 
N.  Frankenstein  (P). 

Guenisey  Mutual  Improvement  Society : — S.T.Tanderin 
(C). 

Messrs.  Chance's  Reading  Room  and  Library,  Birming- 
ham :— J.  Duncan  (P). 

Devonport  Mechanics'  Institution  : — J.  W.  Fletcher  (P). 

Commercial  School,  Bury  St.  Edmunds: — F.  Ford  (P), 
H.  George  (EV,  J*  Mavhew  (E),  R.  J.  Pearcc(P),  t, 
P.  Plowman  (E),  H.  Robinson  (P). 

Society  for  the  Diffusion  of  Useful  Knowledge,  Green- 
wich :— C.  8.  Gartwright  (C). 

Oxford  House  School,  Chelsea :— A.  W.  Davis  (P),  G. 
Godward  (P), 

Bayswater  Grammar  School:— H.  Houghton  (G),  R. 
Ottley  (C). 

London  Domestic  Mission  Reading  Room :— J.  Edwards 
(CJ.  W.  E.  Edwards  (C). 

Pimlico  Literal^'  Institution: — J.  B.  Rundell  (C). 

Sheemess  Mechanics'  Institution : — W.  Rickard  (P). 

Belmont  Mutual  Improvement  Society: — Wm.  Miles 
Mcdcraft  /G). 

Book-keeping,  28  Candidates. 

Roval  Polytechnic  Institution :— J.  H.  Bacon  (C^.  C. 

fiibbs  (C ),  F.  W.  Everett  (E),  W.  ScAvard  (P). 
Clarendon  House  School,  I<ambeth : — C.  H.  Capper  (C), 

N.  Frankenstein  (C). 
Messrs.    Chance's    Reading    Room,   Birmingham: — J. 

Duncan  (P). 
Comiuerdal  School,  Bury  St.  Edmunds :— F.  Ford  (P), 
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Crosby  Hall  E'ening  Clares:— F.  ^lartiUall  (E). 
Great  We»teni  Railway  Literary  Society :— R.  Pern-  (C). 
London  Mechanics'  Institution  :— Daniel  Leggatt  (*£}. 

^Vlgebba,  so  Candidateei. 

Roval  Polytechnic  Institution :— J.  H.  Bacon  (C),  W. 

H.  Favenc  (E). 
Oxford  House  School,  Chelsea:— A.  W.  Davis  (C),  G. 

Godward  (C). 
Boston  AthensBum : — W.  Dawson  (E). 
Mes-srs.  Chance's  Library,  Birmingham : — J.  Duncan  (C). 
Dttvonport  Mechanics*  Institution  :— J.  W.  Fletcher  (E). 
Bury  Si.  Edmunds  Commercial  School :— F.  Ford  (P), 

H.  Georffe  (P),  R.  J.  Pearce  (E).  E.  P.  Plowtoan  (E). 
Lambeth  Clarendon  House  School :— N.Frankenstein  (C). 
Crosby  Hall  Evening  Classes :— F.  Marshall  (P). 
Great  Western  Railway  Literary  Society :— R.  Perry  (P). 
Pimlico  Literary  Institution :— J.  B.  kundell  (B). 

• — :— R.  F.  Hosken  (P). 

GjpoxETBY,  28  Candidates. 

Boston  Athenssum :— W.  Dawson  (E). 

Oxford  House  School,  Chelsea:— A.  W.  Davis  (C),  G. 

Godward  (C). 
Messrs.'Chance^s  Reading  Room, Birmingliam : — J.  Dun- 

can  (IP). 
Royal  Polytechnic  Institution :— W.  H.  Favenc  (C),  J. 

Lang  (P),  J.  Swinton  (P). 
Devonport  Mechanics'  Institution :— J.  W.  Fletcher  (P). 
Bury  St.  Edmunds  Commercial  School:— F.  Ford  (C), 

H.  George  (P).  J.  Mayhew  (P),  H.  Robinson  (C),  R. 

J.  Pearce  (P),  E.  P.  Plowman  (P). 
Clarendon  House  School ,  Lambeth : — N.  Frankenstein  ( P) . 
Crosby  Hall  Evening  Classes :— F.  Marshall  (E). 
Bayswater  Grammar  School :— R.  Ottley  (C). 
Great  Western  Railway  Literary  Society : — R.  Peiry  (P). 
SheemesB  Mechanics'  Institution :— W.  Rickard  (C). 
Lewes  Improvement  Association : — E.  S.  Rouse  (C). 
Pimlico  Literary  Institution : — J.  B.  Rundell  (P). 
:— R.  F.  Hosken  (P). 

Meksuration  and  Land  Survkving. 

23  Candidates. 

London  Mechanics'  Institution  :^ Daniel  Leggatt  (K). 

Royal  Polytechnic  Institution  : — H.  C.  Smart  (C),  J, 
Lang  (C). 

Pimlico  Litcrar}*  Institution: — J.  B.  Rundell  (P). 

Bury  St.  Edmund's  Commercial  School : — Henry  Robin- 
son fP),  E.  P.  Plowman  /P),  J.  Mayhew  (C),  R.  J. 
Pearce  (C),  H.  George  (C),  F.  Foi^  (Pj. 

Sheerncss  Mechanics'  Institution: — W.  Rickard  (C). 

Great  We»tern  Railway  Literary  Society: — R.  Perry  (E). 

Crosby  Hall  Evening  Classes  :--F.  Marshall  (P). 

Oxford  Hou^c  School,  Chelsea  :--G.  Godward  (C). 

Clarenilon  House  School,  Lambeth: — N.  Frankenstein 
(C),  C.  H.  Capper  (Cl 

t)evoniM>rt  Mechanics'  liistitntioii:— J.  W.  Fletcher  (E). 

^lesi^rs.  Chance's  Ueadiug  Room,  Dinningham : — J.  Dun- 
ran  (P). 

Boston  Athenaeum: — W.  DawHon  (P). 

Trigonometry,  JJJ  Candidates. 

Pimlico  Liteiary  Institution: — .1. B.  Rundell  (E). 

Bury  St.  Edmund's  Commercial  School : — E.  1'.  Plow- 
man (E),  R.  J. Pcaree  (E),  IJ. George  (Ei,  J. Mayhew 
(K).  F.  Ford  (C|. 

Great  Western  liailway  Llteraiy  Society: — R.  PeiTV fP). 

(Jrosby  Hall  Evening  Classes :— F.  Mai^hall  (Pi. 

Oxfoi-d  IIouwi  School,  Chelsea:— G.  Godwanl  (P),  A. 
AV.  Davis  (P). 

Clarendon  Houst;  School,  I^ambeth: — N.  Frankenstein  (( '). 

Devonport  Mechanics'  Institution : — J.  W.  Hetoher  (E). 

Boston  Athenieum  : — W.  Dawson  (Ej. 

Conic  Sections,  y  Candidates. 

Commercial  h'chool,  Burv  St.  Edmunds :— E.'  P.  Plow- 
man (P),  P.  Ford  (E^.'R.  .T.  Pearco  (E),  J.  Mavhew 
(P).  H,  George  (C). 


Great  Western  Railway  Literaiy  Society : — ^B.  Perry  (C). 
Crosby  Hall  Evening  Classes:— F.  Marshall  (P.) 
Oxford  House  School,  Chelso*.: — A.  W.  Davis  (P). 
Boston  Athennum: — W.  Dawson  (£). 

Nautical  Astbonomy,  1  Candidate. 

Statics  and  Dynamics,  4  Candidates. 
Devonport  Mechanics'  Institution :— J.  W.  Fletcher  (P). 
Lewes  Mechanics'  Institution : — C.  A.  Wells  (P). 
Pimlico  Literary  Institution : — J.  B.  Rundell  (P). 

Pbaotioal  Mechanics,  3  Candidates. 
Lewes  Mechanics'  Institution :— Charles  Aspnll  Wells  (EK 

Hydbostatics  and  Pneumatics, 
5  Candidates. 

Clarendon  House  School,  Lambeth:— H.  G.  Shea  (F). 
Devonport  Mechanics'  Institution :-— J.  W.  Fletcher  (C). 
Pimlico  Literary  Institution :— J.  B.  Rundell  (C). 
Lewes^Mechanics'  Institution : — Chas.  Aspull  Wells  (E). 

Electricity,  4  Candidates. 

Lewes  Mechanics'  Institution : — C.  A.  Wells  (E). 
Clarendon  House  School,  Lambeth:— H.  G.  Shea  (C).  C. 

H.  Capper  (C), 
Royal  Polytechnic  Institution  :—B.  J.  Maiden  (P). 

Heat,  5  Candidates. 

Lewes  Mechanics'  Institution : — C.  A.  WeUs  (E|. 
Clarendon  House  School,  Lambeth :— H.  G.  Snea  (PU 

C.  H.  Capper  (C). 
Pimlico  Literary  Institution : — J.  B.  Rundell  (C}. 

Chemistry,  15  Candidates. 

Royal  Polytechnic  Institution :— W.  J.  Boll  (E),  8.  £. 
Crow  (P),  B.  J.  Maiden  (C).F.Gaeter(C),  W.  Groom 
(C).  R.  Barratt  (C),  W.  W.  Smith  (C),  J.  Buniey  (C). 
J.  Ebbs  (P). 

Lewes  Mechanics'  Institution :— Chas.  Aspull  Welis  (E). 

Physiology. — No  Candidates. 

BoiANY,  1  Candidate. 
Louth  Mechanics'  Institution: — A.  Hubbard  (P). 

Agriculture,  2  Candidates. 
Hitchin  Mechanics'  Institution : — Joseph  Pollard  (E). 
Louth  Mechanics'  Institution  : — J.  S.  Bogg  (P). 

Political  and  Social  Economy,  6  Candidates. 

Royal  Polytechnic  Institution :— W.  W.  Smith  (P). 
Crosbv  Hall  Evening  Classes :— E.  G.  Clarke  (C),  Thos. 

R.  Howard  (P). 
Boston  Athenffium : — W.  Dawson  (E). 
London  Mechanics'  Institution : — D.  Leggatt  (E). 

English  History,  7  Candidates. 

Crosby  Hall  Evening  Classes:— E.  G.  Clarke  (£>,  Thos. 
R.Howard(C),  Thos.  Brodribb(E),Thos.H.EvaDs(E). 
Clarendon  House  School,  Lambeth : — A.  G.  Joy  (E). 

Geography,  Descriptive  and  Physical,  13  Candidates. 

London  Domestic  Mission  Reading  Room : — W.  Evan 
Edwards  (E). 

Crosby  Hall  Evening  Classes :— 11.  Cullum  (E),  J.  Fret- 
well  (E),  T.  R.  Howai^  (E). 

H.  Hosken  (C). 


Itoval  Polvtechnic  Institution  :— J.  Ijang  (£),  W.  W. 

Smith  <CK 
Coui'nercial  School,  Bury  St.  Edmunds:— J.  Mayhew 

(E),  It.  J.  Pearce  (P),  E.  P.  Plowman  (P). 
Sheerncss  Mechanics'  Institution : — W.  Rickaid  <C). 
Clai-endon  House  School,  Lambeth: — C.  H.  Capper  (P). 

English  Literature,  8  Candidates. 

CroHby  Hall  Evening  Classes :— Thos.  H.  Evans  (E),  U. 

Cullum  (E),  Thos.  Williams  (£),  T.  H.  Bolton  (P). 
Clarendon  House  School.  Lambeth :— H.  G.  Shea  (E)« 
Tailor's  Labour  Aqmk  ^  :— John  Smurthwalto  (P). 
:— R.  F.  Hosken  (P),  J.  H.  BodEMi  (C). 
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BoMAV  HisTOBY  AND  Latik,  12  Candidates. 
Croeby  Hall  Evening  Classes:— E.  J.  Badham  (P). 
Louth  Mechanics*  Institution :— J.  8.  Bogg  (P). 
Richmond  Parochial  Library  and  Reading  Room :— W. 

H.  Callanan  (P). 
Bury  St.  Edmund's  Commercial  School :— H.  George  (E), 

J.  Mayhew  (P),  R.  J.  Pearce  (E).  E.  P.  Plowman  (P), 

H.  Robinson  (£). 
Clarendon  House  School,  Lambeth :— A.  G.  Joy  (P). 

FsENCH,  21  Candidates. 
Royal  Polytechnic  Institution :— J.  H.  Bacon  (C),  L. 

De^gratoulet  (P).  C.  N.  North  (C),  Job  Elliott  (E). 
Crosby  Hall  Evening  Classes :^T.   Brodribb  (E),  J. 

Fretwell  (P),  Thos.  WiUiams  (P),  A.  G.  Gillingham 

(E),  F.  Marshall  (E). 
Clarendon  House  School,  Lambeth : — A.  Crawley  (C), 

N.  Frankenstein  (B),  A.  G.  Joy  (P),  J.  C.  Purssey  (E), 

H.  G.  Shea  (P). 
Oxford  House  School,  Chelsea:— A.  W.  Davis  (P). 
Bayswater   Grammar  School:— H.  Houghton  (P),  R. 

Ottley  (P). 

German*,  7  Candidates. 

Cro«by  Hall  Evening  Classes :— T.  Brodribb  (E),  J.  Fret- 
well  (E),  Ed,  Steele  (E). 
Clarendon  House  School,Lambeth :— N.  Frankenstein  ( E). 

Freehand  Drawing,  2  Candidates. 

Lincoln  Mechanics'  Institution :— Robert  Slingsby,  jun. 

(E). 

Mechanical  Drawing,  3  Candidates. 

Oxford  House  School,  Chelsea:— A.  W.Davis  (Eu 
Lewes  Mechanics'  Institution :— C.  A.  Wells  (E). 

The  Seoretart  then  read  the  following  list 
of  subjects  which  had  been  suggested  for  dis- 
cussion : — 

I.  Th9  Society'8  Examinations. 
tl.  How  far  and  in  what  way  may  public 
opinion  be  brought  to  bear  more  effec- 
tually to  promote  the   objects  of  the 
Society  and  the  Institutions  in  Union  ? 

III.  How  can  the  National  Museums  be  maJe 

more  generally  useful  to  the  public  ? 

IV.  Exemption  from  Rating  Bill. 
y.  Statistics  of  the  Institutions. 

VI.  To  urge  on  the  Government  the  import- 
ance of  securing  the  Soulages  Collection 
for  the  public. 

The  Ciun;3i.vN  said,  it  would  be  gathered  from  the 
;ibuve  report,  that  the  objects  contemplated  by  the  So- 
ciety iu  its  examination  were  working  very  satisfactorily 
indeed.  In  the  second  year  of  the  examinations,  the> 
found  that  the  number  of  candidates  liad  multiplied  five- 
fold, and  he  hoped  that  the  Mechanics'  Institutes, 
tliroughout  the  countr}*,  would  continue  to  encourage 
the  foruiatiou  of  evening  classes  for  adults,  and  that 
from  them  they  would,  on  future  occasions,  have  aspiranttJ 
for  distinction  who,  it  was  to  be  houed,  would  be  able  to 
iivail  themselves  of  additional  local  centres  of  examina- 
tion, the  inti-oduction  of  which -the  success  of  tlie  plan 
liitherto  certainly  seemed  to  justify.  His  own  i)6rA0iia] 
view  was,  that  Mechanics'  Institutes  should  be  looked 
upon  as  educational  institutions  for  the  lienefit  of  those 
who,  in  early  life,  had  been  called  into  the  various  fields 
of  labour ;  but,  as  a  general  nile,  he  feared  tliat  thos( 
Institutions  were  too  poor  to  be  able  to  carry  out  all 
tliat  was  expected  of  them.  It  might,  therefore,  be  s 
matter  for  consideration,  whether  they  should  not  re- 
ceive small  grants  in  aid.  It  was  clear  that  the  h)ociet} 
of  ^Vxts  could  not,  by  its  own  mccins,  carry  on  the  sys- 


tem of  prizes  that  had  been  initiated.  During  the  last 
year  the  sum  of  £600  had  been  subscribed  by  philan- 
thropic members  of  the  Society,  but  he  was  afraid  that 
could  not  l)e  looked  upon  as  a  permanent  element,  and 
would  be  liable  to  great  fluctuations  from  year  to  year. 
It  was,  therefore,  he  thought,  highly  desirable  that  the 
prize  fund  should  be  placed  upon  some  more  permanent 
footing.  Another  matter  to  be  considered  was,  that  the 
examinations  had  been  conducted  by  gentlemen,  some 
of  them  of  the  highest  distinction  in  literature  and 
science,  whose  time  was  most  valuable,  and  as  the  num- 
ber of  candidates  increased,  it  could  not  be  expected  that 
those  gentlemen  could  continue  to  give  their  gratuitous 
services  on  such  occasions.  That  was,  therefore,  a  matter 
for  which  provision  must  be  madet  and  if  the  examina- 
tions were  to  be  conducted  by  first-rate  men,  they  must 
make  it  worth  their  while  toundei'take  the  labour.  The 
object,  therefore,  should  be  to  organise  a  permanent  sys- 
tem, free  from  all  risk  of  failure  from  the  causes  to 
which  he  had  adverted. 

Mr.  James  Yates  (Highgate  Literary  and  Scientific 
Institution)  desired,  on  the  part  of  the  delegates  present, 
to  express  the  satisfaction  which  they  must  all  feel  at 
hearing  the  reports  of  the  Examiners  just  read.  Ho 
would  take  upon  himself  to  express  the  gratitude  which 
they  must  all  agree  was  due  to  the  Examiners  for  their 
gratuitous  labours,  and  on  behalf  of  the  delegates  he 
begged  most  heartily  to  thank  them. 

Col.  SvKEs  stated  that  as  he  was  compelled  to  attend 
the  meeting  of  the  Court  of  Directors  of  the  India  Com- 
pany, he  liad  reluctantly  to  excuse  himself  from  remain- 
ing longer,  and  he  begged  to  call  upon  Dr.  Booth  to  take 
the  chair. 

The  Rey.  Dr.  Booth,  having  taken  the  chair,  announced 
that  the  first  subject  for  discussion  was, 

Th£  Society's  Examinations. 

The  Chairman  suggested  that  on  this  subject  it  might 
be  well  to  consider,  looking  at  the  satisfactory  results  of 
the  late  examinations  in  London  and  Huddersfield,  how 
far  the  centres  of  examination  might  be  extended,  and 
how  far  additional  inducements  might  be  held  out  to 
l)ersons  to  come  up  for  examination.  This  year  they 
had  had  only  two,  which  vii*tually  excluded  large  dis- 
tricts of  the  countrv.  They  had  received  an  invitation 
from  the  south  of  England  to  appoint  a  centre  of  exami- 
nation for  tliat  district,  but  the  consideration  of  the 
subject  was  obliged  to  be  postponed.  The  council  of 
the  Society  had  hardly  contemplated  so  rapid  a  growth 
of  the  plan  as  liad  taken  place  during  the  two  years  that 
it  had  l)cen  in  operation.  It  was  also  gratifying  to  find 
that  tlie  three  universities  of  England,  together  with  that 
of  Dublin,  as  also  the  Uoyal  &ciety  of  Dublin,  which 
w<is  Hiniilar  in  it.s  character  to  the  Society  of  Arts,  had 
marked  their  approval  of  the  system  they  had  adopted 
by  imitating  it  themselves. 

"  The  Kev.  K.  Ketj.  (Southampton  Polytechnic  In- 
stitution) said  the  members  of  the  Institution  which 
he  represented  were  most  i^eady  to  co-operate,  if  it 
should  be  thought  expedient  to  fix  upon  Southampton 
as  a  centre  of  examination  for  that  district  of  the 
country.  He  wished  to  know  whether  the  examinations 
would  Include  persons  educated  at  the  higher  classes  of 
schools?  if  so,  he  thought  many  would  be  disposed  t« 
submit  tlieniselvcH  to  an  examination  of  that  kind.  He 
was  sorry  to  add,  that  he  could  not  say  much  for  the 
itate  of  the  Institution  which  he  i^epresented.  nor  indeed 
for  any  bimilar  Institution  in  the  south  of  England,  an 
rcgaixled  tlie  nuniber  of  class  students ;  but,  at  the  same 
time,  he  thought,  from  the  district  of  Southampton  a 
iufiicient  number  of  candidates  might  be  brought  to- 
:jcther  to  make  it  worth  while  for  a  deputation  n*om  the 
.Society  to  attend  there  on  a  future  occasion. 

The  Chairman  said  the  rule  laid  down  by  the  Board 
of  Examiners,  and  confirmed  by  the  Council  of  the 
Society,  was  not  to  examine  any  person  who  was  actually 
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at  school.  The  Universities  of  Oxford  and  Cambridge, 
as  well  as  the  College  of  Preceptors  undertook  the  exa- 
mination of  boys  at  bchool,  but,  in  their  own  case,  it  was 
a  special  regulation  that  no  person  who  wj*  at  school, 
or  under  IC  ycais  of  age,  could  be  included  in  those 
examinations. 

Mr.  Arthur  Kyland  (Birmingham  and  Midland  In- 
stitute) would  put  the  case  of  a  person  having  received  a 
good  education  at  school  becoming  a  member  of  a  Me- 
chanics' Institute  by  a  guinea  subscription.  Could  such 
a  person  compete  in  tlio  examinations?  He  would  sug- 
gest the  importance — as  regarded  the  object  they  had  m 
view — of  confining  the  candidates  to  i)erFon9  who  had 
mainly  received  their  education  in  the  classes  of  Me- 
chanics' Institutions,  rather  than  to  extend  it  to  those 
who  liad  received  a  good  education  cither  at  public  or 
private  schools. 

The  Chairman  said  they  had,  as  far  as  possible,  shut 
the  door  against  this  by  the  regulation  that  no  person 
under  the  age  of  16,  or  at  school,  should  attend  the 
examinations.  At  the  same  time,  he  thought  it 
was  hardly  competent  for  them  to  go  back  to  the  pre- 
vious life  of  every  candidate,  and  inquire  how  ho  had 
gained  his  information.  Tliat  might  be  considered  a 
proceeding  of  a  somewhat  inquisitorial  character.  What 
they  required  was  the  certificate  of  the  Secretary  of  the 
Institution  from  which  the  candidate  was  sent,  and  he 
thought  the  Institutions  were  quite  competent  to  protect 
themselves  in  the  matter  alluded  to. 

Mr.  Ryland  did  not  suggest  that  any  such  inquiry 
should  be  made  by  the  exaunncrs,  but  he  thought  the 
rules  laid  dovnx  should  lie  a  sufficient  guide  to  the  officers 
of  Institutions,  so  that  tlie  candidates  might  be  confined 
within  certain  limits. 

Mr.  Thomas  Chamberlain,  (Windsor  and  Eton  Lite- 
rary, Scientific,  and  Mechanics'  Institution),  mentioned 
that  in  the  case  which  occurred  tlie  previous  year,  in 
which  a  candidate  gained  a  prize  together  with  an  ap- 
pointment in  the  Privy  Council  Office,  it  had  been 
complained  of  tliat  lie  had  had  superior  educational  ad- 
vantages as  a  pupil  teacher  in  a  public  school.  He  was 
glad  to  find  that  persons  so  situated  had  this  year  been 
excluded  from  the  examinations.  He  tliought  the  sug- 
gestion worth}-  of  consideration,  that  some  limitation 
should  be  put  upon  the  admission  of  such  as  had  V)een  able 
to  obtain  a  high  class  of  education  previously  to  joining 
a  Mechanics'  Institution. 

The  Chairman  said  it  was  difficult  to  lav  down  ndes 
in  such  cases.  To  bring  tlie  examinations  *to  ujcet  the 
wants  of  the  lowest  grades  of  infonnation  would  destrov 
their  value.  He  inigiit  remark  tliat  tlicir  bes>t  men  had 
not  come  from  scliools,  hut  had  principally  received  their 
education  in  Meclianics'  Institutions.  A  certain  standard 
had  been  fixed  by  the  examiners,  within  which  all  must 
come.  Energy  and  ])ei*8everance  were  of  more  value  than 
mere  educational  advantages.  It  was  altogether  im- 
possible to  legislate  for  every  i ndi vidual  case.  Thev  had, 
however,  shut  the  door  against  pupil  teachers  and  boys 
under  1 .'»  years  of  age. 

Mr.  Barnett  Blake  (Yorkshire  Union)  thought  the 
objection  taken,  was  piucly  imaginary.  He  considered 
that  competition  had  nothing  to  do  with  the  question, 
and  he  believed  the  prize  fund  foraied  the  least  jiart  of 
the  inducement  to  candidates  to  come  up  for  examina- 
tion. The  certificates  awarded,  whether  to  a  student  at 
^cliool  or  at  tlie  tjvening  classes  of  an  institution,  were 
in  themselves  of  equal  value  to  those  who  obtained  them. 
He  repeated  that  it  was  not  a  comi)ctitive  examination, 
but  each  stood  upon  his  individual  merits,  and  all  candi- 
dates w^ho  attained  to  a  certain  standard,  were  alike  sure, 
to  obtain  their  certificate.  Since  their  last  meeting  in 
this  room,  he  had  addressed  some  hund]*eds  of  audiences 
upon  this  subject,  j^ointing  out  the  value  of  these  cxami-' 
nations,  and  the  importance  of  this  movement  on  the 
part  of  the  Society  of  Arts;  at  the  same  time  making! 
inquiries  as  to  how  far  the  matter  affected  them.    He' 


was  much  gratified  at  witnessibg  the  preBX  increase  in 
the  number  of  candidates  as  compared  with  the  first  year. 
The  county  he  repreeented  had  fumished  160  candidate?, 
and  if  the  examinations  in  Yorkshire  were  repeated,  h« 
had  no  doubt  the  number  would  be  very  greatly  increased 
on  the  next  occasion.  There  \vere  a  number  of  Institn- 
tions  in  the  Yorkshire  Union  which  sent  no  candidate* 
at  all.  He  had  inquired  the  reason,  and  found  thai 
thev  hesrd  of  the  Examination  too  late  in  the  year 
to  be  able  to  make  any  preparations,  but  they  sai-l 
•»  give  U8  another  year  and  let  ua  have  earlier 
notice — and  eee  what  we  will  do."  His  chief  ob- 
ject in  rising  was  to  express  a  hope  that  the  Council 
would— at  least  as  far  as  Yorkshire  was  concerned — again 
afford  the  privilege  of  a  central  Examination  for  thai 
coimty.  For  his  own  part  ho  would  say — ^abolish  thf 
prize  fund  altogether  if  they  pleased,  as  he  believed  iu 
the  Society's  certificate  alone  there  was  sufficient  induce- 
ment to  young  men  to  come  up  for  examination.  Last 
year  the  Associftted  Institutions  of  Lancashire  ajid 
Cheshire  resolved  upon  a  local  examination  of  candidates 
from  those  two  counties,  but  ho  thought  it  improbable 
that  their  certificates  would  be  considered  as  valuable  as 
those  of  the  Society  of  Arts,  and  he  believed  the  Council 
might  be  called  ujion  hereafter  to  appoint  two  centreti  of 
examination  in  the  north.  Ho  claimed  for  the  Yorkshire 
Union  that  they  would  not  go  back  after  the  successful 
examination  that  had  taken  place ;  and  he  believed  the 
Society  Deed  entertain  no  anxiety  with  regard  to  the 
prize  fund,  for  he  thought  that  was  the  last  inducement 
to  the  candidates.  If,  indeed,  a  prize  fund  were  required 
as  a  stimulus,  he  believed  the  people  of  Yorkshire  would 
raise  such  a  fund  amongst  themselves  sufficient  for  the 
purjiose.  He  agreed  with  the  chairman  that  it  would  be 
found  that  those  who  carried  off  the  highest  honours  in 
the  Exaiiiinations  were  penons  who  l\ad  chiefly  derived 
their  education  through  the  insti-umentality  of  Me- 
chanics' Institutions.  At  previous  conferences  mention 
had  been  made  of  the  difficulty  of  obtaii^ng  attendance 
at  tlie  evening  clas«ps.  He  would  mention  that  amonp't 
63  Institutions  in  the  Yorkshire  Union,  comprising 8,000 
members,  4,000  of  that  number  were  pupils  in  thtj 
evening  classes,  and  the  number  was  rapidly  increasing- 
Amongst  these  he  felt  sure  tliat  the  certificate  of  tlj<' 
iSocicty  of  Arts  would  be  ample  inducement  to  prepaif. 
tliemselves  for  examination.  He  hoped  the  next  year 
would  witness  another  examination  in  some  town  in 
Yorkshire. 

The  Chairman  said,  he  thought  the  Board  of  h^- 
aminers  would  announce  their  scheme  in  the  early  part 
o{  the  next  official  year.  He  would  take  the  opportunity 
of  remarking  tliat  he  thought  the  advantages  to  h' 
derived  from  an  education  in  public  or  commercial 
schools,  had  been  overrated  by  those  delegates  who  had 
drawn  attention  to  that  subject.  Exi^eriencc  showed  that 
it  was  not  the  school,  but  the  energy  and  application  of 
the  individual  himself.  In  illustration  of  this  he  men- 
tioned instances,  in  the  recent  examinations,  of  the  candi- 
date No.  149,  a  youth  from  Lincolnshire,  who  had 
acquired  proficiency  in  drawing  without  the  assistance 
of  a  master ;  and  that  of  the  clerk  in  an  attoniey's  office 
at  Lewes,  who  had  obtained  six  first-class  certificates  and, 
in  some  cases,  getting  the  full  number  of  marks.  The 
same  might  be  said  with  regard  to  a  candidate  from  the 
Boston  Athenaeum  ;  therefore,  it  was  not  the  school  the 
man  came  from,  but  his  own  energy  and  ability  that 
carried  him  through. 

"Mv,  Frank  Curzos  (Huddersfield  Mechanics'  Institu- 
tion) attached  much  value  to  the  condition  that  the  can- 
didates should  have  joined  the  classes  of  an  Institution 
six  months  previously  to  the  examination. 

The  Chairman  said  that  rule  still  existed. 

Mr.  Frank  Curzon  said  he  was  afraid  it  had  not  been 
in  all  cases  strictly  adhered  to.  He  thought  if  it  were 
enforced,  it  would  have  the  efiect  of  continuing  classes 
that  were  soapended  in  the  summer  mcntbF.    He  would 
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stato  that  an  earnest  desire  prevailed  at  Huddersfield  for 
the  repetition  of  the  examination.  Although  they  might 
have  to  meet  persons  educated  in  the  commercial  schools, 
thoy  did  not  fear  the  result  as  regarded  the  pupils  of  the  In- 
iititutions ;  and,  periia[)s,  theordy  point  in  which  the  latter 
stood  at  a  disadvantage  was  that  they  could  not  with  facili  ty 
commit  their  thoughts  to  writing,  inasmuch  as  many  |)er- 
sons,  previous  to  their  joining  the  Institutions,  could 
neither  read  nor  write,  and  some  had  no  knowledge  even 
of  the  first  elements  of  arithmetic. 

The  Cbaibmak  said  it  was  a  feature  la  the  certificates 
that  they  wero  absolute,  and  not  relative.  Those  who 
came  up  to  the  standards  fixed  by  the  Examiners,  ob- 
tained either  first,  second,  or  third  class  certificates.  If 
they  did  not  reach  that  standard,  they  obtained  no  certi- 
ficate at  all.  For  instance,  as  no  candidate  had  i-eached 
the  standard  fixed  in  nautical  astronomy,  no  certificate 
was  granted  under  that  head,  and  it  was  the  same  with 
regard  to  all  the  branches  of  examination.  With  refer- 
ence to  the  prizes,  he  was  convinced  that  the  met  o  giving 
of  a  few  books  would  never  induce  a  person  to  study 
week  after  week,  andmonth  after  month,  to  obtain  know- 
ledge, this  was  done  with  a  far  higher  aim.  Difference 
of  opinion  had  prevailed  as  to  the  mode  in  which  the 
examinations  should  be  conducted.  Some  persons  were 
in  favour  of  written  examinations  aluno,  whilst  others 
(and  lie  was  of  the  number)  preferred  a  combination  of 
written  and  oral  examination,  inasmuch  as,  by  each  of 
these  means,  a  ditferent  set  of  faculties  was  brought  into 
action. 

Mr.  Jam£s  Yates  agreed  in  opinion  with  the  Chair- 
man. Ue  entertained  this  partly  on  the  ground  that  he 
thought  the  examinations  ought,  to  a  certain  extent,  to  be 
publicly  conducted ;  this  would  give  a  greater  interest  to 
the  occasion.  He  was  one  of  those  who  thought  it  desir- 
able to  admit  to  the  examinations  those  who  might  have 
received  a  somewtiat  higher  education  than  the  generality 
of  candidates.  Ue  thought  in  the  class  of  subjects  in- 
cluded in  these  examinations,  the  pupils  of  classical 
schools  would  not  liave  any  great  advantage  over  others, 
inasmuch  as  the  classical  languages  did  not  enter  very 
lunch  into  these  examinations,  but  they  were  rather 
oontinod  to  those  matteni  which  formed  the  usual  sub- 
jects of  study  in  the  classes  of  Mechanics*  Institutions. 
lie  also  thought  the  fact  of  liaving  candidates  from  tlie 
liigher  classes  of  suiiools  gave  an  additional  value  to  the 
examination  in  the  same  way  that  the  admission 
into  the  British  Schools  of  the  children  of  parents  who 
could  atford  to  pay  for  their  education  tended  to  raise 
the  character  of  such  schools.  Ue  thought  it  was  the 
same  with  regard  to  their  examinations,  and  that  the 
competition  was  the  more  honourable  if  persons  of  a 
superior  order  entered  into  it.  Ho  quite  subscribed  to 
the  adage  that  talent  and  success  wore  not  confined  to 
any  rank  of  life. 

i^lr.  H.  Bbows  (Lewes  Mechanics'  Institution)  said,  If 
the  centres  of  examination  were  to  be  increased,  it  ap- 
peared to  liim  that  some  exertion  would  be  necessary  on 
the  part  of  the  several  localities  bO  favoured  in  assisting 
to  defray  the  great  expenses  that  such  a  plan  would  en- 
tail. Ho  would  suggest  that  a  communication  should 
be  opened  with  the  provincial  Institut.ons,  in  order  to 
ascertain  what  amount  of  local  assistance  coidd  be  ob- 
tained in  carrying  out  the  proposed  measure  of  having 
additional  centres  of  examination,  which,  of  course,  in- 
volved the  employment  of  a  larger  number  of  examiners. 

Mr.  Mclvou  (Leeds  Mechanics'  Insiiiution)  aid  not 
think  any  attempt  to  raiae  local  sub.<)criptions  would  be 
attended  with  success.  The  great  compLi  nt  with  almost 
every  Institution  was,  that  tncy  lacked  the  funds  neces- 
sary to  their  own  well-being.  It  liad  been  stated  that  it 
was  required  of  the  candidates  for  examination,  that 
they  should  be  boud  file  {lupils  of  the  clashes  of  an  In- 
stitutions. Such,  in  his  opinion,  was  not  the  language  of 
the  cooUitiou ;  it  was  required  that  they  i^hould  b9  mem* 


bers  of  a  Mechanics'  or  Literary  Institution,  but  not 
that  they  should  be  pupils  of  the  classes.  He  thought 
it  was  imi^ortant  that  it  should  be  made  a  condition  that 
the  candidates  should  have  been  for  six  months  pupils  of 
a  class  in  an  Institution  before  they  appeared  for  ex- 
amination. He  would  also  venture  to  make  the  sug- 
gestion, that  the  language  in  which  some  of  the  questions 
wero  put  was  of  somewhat  too  philosophical  a  cliaracter 
to  bo  understood  by  the  majority  of  the  candidates,  and 
ho  thought  some  simpler  form  advisable. 

Mr.  TuoMiVs  WiNKWORTU  was  unwilling  that  the  dis- 
cussion u{K)u  this  subject  should  close  without  (as  a 
member  of  the  Council)  saying  a  word  or  two  upon  it. 
He  was  confident  tliat  the  Council  regarded  with  great 
res^^ct,  and  with  every  desire  to  promote  the  objects 
which  the  Institutions  had  in  view,  all  the  remarks 
which  had  fallen  from  the  various  speakers  in  the  course 
of  the  discussion  of  this  particular  point ;  but  he  thought 
to  come  to  anything  like  a  decision  at  the  present  time 
would  not  only  be  ])remature,  but  might  involve  them 
in  some  mistakes.  It  was  known  that  the  three  great 
Univci>ities  of  this  kingdom  had  taken  steps  analogous 
to  tho^e  which  had  been  initiated  by  this  Society,  but  it 
might  turn  out  in  practice  that  that  system  required 
some  modification.  Fortunately  a  good  deal  of  time 
would  be  before  the  Council,  during  which  they  would 
have  an  opportunity  of  collecting,  in  A'arious  ways,  the 
opiniijQs  of  {>ersons  not  now  present,  and  this  might 
be  esi)ecially  done  through  the  columns  of  the  Joumah 
He  was  sure  the  Council  would  entertain  this  subject 
with  a  view,  as  far  as  po:i6ible,  to  fall  in  with  the  sug- 
gestions which  had  been  ofiered. 

Mr.  Chambeulaix  wished  to  explain  that  his  notion 
was  that  persons  in  tlie  middle  class  of  life  who  had  re* 
ceived  a  superior  education  seemed  to  desire  to  avail 
themselves  of  the  much-valued  certificate  and  prizes  of 
the  Society  of  Arts ;  and  he  thought  it  was  unfair  to 
those  less  fortunately  situated  with  regard  to  educational 
matters  that  they  should  come  into  these  examinatioofl 
and  be  placed  face  to  face  with  those  who  liad  had  a  su« 
perior  education  in  their  earlier  years.  The  latter  ob^^ 
tained  a  good  education  in  the  first  instance,  and  then 
joined  an  Institution  as  a  means  of  coming  up  for  the 
honours  of  tlie  Society.  He  would  express  a  hope  that 
in  the  event  of  the  entries  of  examination  be  ng  in* 
creased,  due  care  would  be  taken  by  the  Council  with 
regard  to  the  strict  impartiality  of  the  examiners.  Ho 
mentioned  this  because  the  Bucks  and  Berks  Association 
had  announced  that  they  were  about  to  hold  an  exami- 
natilon  of  the  Institutions  in  Union  with  them ;  but  he 
(Mr.  Chamberlain  I  objected  to  examinations  conduoted 
by  an  association  tne  managers  of  which  were'of  a  very 
exclusive  character,  being  composed  almost  entirely  of 
young  clergymen  of  the  Church  of  England ;  indeed,  it 
was  not  till  lately  that  there  were  any  laymen  in  the 
management. 

The  Chaxbhan  remarked  that  it  would  be  sufficient  to 
discuss  their  own  affairs  without  interfering  with  those 
of  other  Societies.  He  would  add  that  wherever  cent«eB 
of  examinations  were  fixed,  the  examiners  would  be  ap- 
[lointed  by  the  Society  of  Arts.  Whether  these  centres 
wero  few  or  many,  the  same  strictness  and  impartiality 
would  be  exercised  by  the  examiners  as  if  the  examination 
took  place  at  the  parent  Society  in  the  Adelphi.  What- 
ever i-esponsibility  the  Council  of  the  Society  undertook 
in  that  respect,  they  would  carry  out  faithfully  and 
strictly. 

Mr.  Whitwell  (Peterbgrough  Mechanics'  Institution) 
considered  that  the  escaminations  were  beneficial  in 
creating  a  sort  of  .standard  for  the  efforts  of  the  luenbors 
of  Mechanics'  Institutions,  and  a  stimulus  to  acquire  pro- 
ficiency in  those  branches  of  learning  for  which  the  prizes 
wore  offered.  He  thought  it  would  bo  well  that  each 
XofititutioQ  ehoold  send  picked  men  from  then*  number 
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to  entjjr  tHje  examinations,  which  would  in  ftfielf  be  A  mark 
pf  dijitinciion  In  the  locality  to  those  so  selected. 

,  The  C^'^^^>»A^*  was  obliged  for  having  his  attention 
caH^  .to  a  .inatiier  which  he  had  overlooked.  He  shonld 
have,  staged  that  ihe  Ipstitutions  had  been  Invited  to 
estahlish  .prellnxiJyry  examinations— to  sift,  as  it  were, 
from  anipngst  their  number  the  candidates  whom  they 
would  send  tip  for  e^mination — the  picked  men; 
hecau^e, if  these  ^samf nations  were  to  go  on  it  would  he 
a  matter  of  twr^ouff  lahour  to  the  examiners,  and  the 
{loperapf  the  h^d  candidate  gave  more  trouble  than  those 
of  the  good  candidate.  Therefore  he  thought  on  futufe 
oceasions,  seeing  the  large  increase  in  the  number  of 
e^didates  that  had  taken  plac«,  it  was  ver>*  desirable 

ih>kt,pr«|im^naiy  examinations  shonld  be  established,  as 
had  been  done  at  Wakefield  on  the  last  occasion,  by 
means  of  which  the  laboi^s  of  the  examiners  would  he 
lessened  and  th^  benefits  of  the  whole  system  would  be 
^tended. 

Mr,  J»  0.  BucKMA6TEB(BoyalPolytechnicInstitution} 
ihoi^ht  they  ou^ht  not  to  shut  their  eyes  to  the  actual 
gtate  of  the  Institutions ;  how  far  they  were  able  to  assist 
in  this  movement.  A  great  deal  waa  said  about  what 
InstitutioDR  might  do  and  ought  to  do,  and  had  done, 
Imt  he  would  say  of  all  the  Institutions  in  Union,  com- 
{Mbrativelr  few  amongst  them  had  sent  candidates  for 
examination.  How  was  it  they  had  not  done  so  more 
generally  ?  Simply  because  they  had  no  organisation 
with  a  view  to  these  examinations.  In  ver}*  few  of  the 
Institutions  were  there  classes  in  which  to  prepare  can- 
didates, notwithstandio^  an  attendance  at  classes  was  a 
oonditioD  of  the  examination.  A  large  number  of  the 
JUuNtitutionB  in  the  Union  were  unable  to- do  anything 
towards  preparing  candidates  for  examination.  They 
were  aware  that  these  Institutions  were,  for  the  most 
part  (and  he  shoulii  be  sorry  to  see  that  element  wholly 
]itg]iB(Bted)t  pUoes  of  recreation  and  amusement.    The 

•working  slaves,  for  whom  those  societies  were  mainly 
ifitendedt  did  not,  as  a  general  i-ule,  much  frequent 
iheui,  and  he  thought  they  would  arrive  at  the  real 
resaon  for  thd»  if  they  spoke  the  truth  plainly  to  each 
other.  Let  <them  carry  their  minde  back  to  the  Institu- 
tione  which' they  eeveniUy  represented,  and  say  what 
tiKy  could  do  with  their  present  organisation  towards 
forwarding  th«  scheme  now  under  consideration  ?  Al- 
thmigh  he  did  sot  attach  an  inordinate  value  to  lectures 
as  a  weeot  of  instruoUon,  atiU  he  thought  they  were 
iaaportaiit,  ned  ought  to  be  enoouraged.  He  thought 
aysttmatieoourseB  of  lectures  on  the  sulijecta  embraced 

.in  the  exakninatione  would  serve  as  a  guide  to  many  who 
were  tnrrelliog  in  an  unknown  road.  They  might  help 
tfaeetvdent,  but  tlie  real  hard  work  must  be  done  by  the 
nanhuneelf.  What  was  done  by  the  great  m^joritv  of 
the  IiMtitttdoDs  in  this  respect?  If  he  inquired  how 
many  of' them  bad  classes  for  systematic  instniction,  he 
bdidved  they  would  be  found  to  exist  in  vei^  few.  It 
aippeand  to  him  that  lectures  without  class  instruction 

-in  tin  taints. treated  of,  were  of  no  practical  utility. 
He  tboofjhiclassea  ought  not  to  be  made  subsidiaiy,  but 
that  they  should  be  the  great  end  and  aim  of  every  He- 
chanics'instltutioQi  It  might  not  be  out  of  order  if  he 
TeiUQted  to  slate  what  teemed  to  him  to  be  the  proper 
eonrse.  'Be  believed  tliat  with  very  few  exceptions  in- 
deed good  and  talented  wen  could  be  found  in  every  lo- 
cality aide  and  willing  to  instruct  the  classes,  but  the 
&ult  was  with  the  menilwm  themselves.  The  classes 
started  at  the  Polyteohnic  Institution  last  autumn,  were 
with  eRpecial  reference  to  these  examinations;  but  for 
the  establishment  of  theM  examinations  those  classes 

*  would  profaahly  not  have  lieen  formed.  There  were  500 
pnpilsin  those  Masses  last  ^ptember,  the  major  portion 
Of  the  candidates  from  whioh  were  those  who  lived  by 
thehr  daily  labom>«  Each  person  was  limited  to  three 
ttabjei^.  The  classes  preceeded  in  the  most  creditable 
ttianoer,  and  out  of^d.cAndidates,  49  of  the  number 
obteined  certificates,  «ad  he  was  satisfied  that  the  same 


thing  ttifght  be  66A^  ii  hlLl!MHJoiieh''eihl»  yoMfV  iv 
London;  if  only  people 'bild  ile  eneiT^Mtf'deteniMBi^ 
tion  to  set  about  it.  It  JWfl4  not  from  in^i^ep^oce  on  the 
part  of  those  fonn^eted  with  >hia  SoQietVj  bpt  i  from, 
apathy  on  the  part  ,df  the  liititutlhns'  JhemsMTA  that 
the  advantages  ofTt^fed  by^hft  acRettle '4Df  ^kainihatiM 
were  noi  mere'generaily  exteMedii    "    ^  ■!    ^   ^     * 

Mr.  BAKNarr  BnAks  expressed  his  ditoeot  from  the 
opinion  of  the  last  speaker  with  regard  to  the  posi- 
tion of  Mechanics*  Institutions,.  He  could  bear  testimony 
to  the  existence  of  a  dift>rent  state  of  thfhgv  in  the 
north  ofEhgla'nd.  '    *•         '       '  / 

The  Bev.  At^^tXA^DBii  D^Bsev  teid,  Cveiy  pMiical 
teacher  was  aware  of  the  advantages  and  disadtantiiees 
both  of  written  papera  and  oral  ex|imination,  £6v  wfadlflt 
in  some  instances  the  candidates  were  of  so  neirvous  a 
temperapient  that  they  could  not  answer  a  question 
orally,  on  the  other  hAnd  persons  well  verse<l  in  the  sub- 
ject upon  which  they  were  examined  had  not  inilities 
in  English  compesitioi,  and  were  at  a  Ipss  to  oooimit 
their  tlioufihts  to  paper.  He  then  described  a  method 
which  he  had  adopted  of  overcoming  t^ese  difficulties. 

The  Chaibmak  remarked  th^^  iheai^  were  matters  o( 
detail  which  required  much  coDsideration. 

Mr.  H.  Hemtnotosi  Habbis  (Cambridge 'Meehairic^' 
InstHutlon)  said,  in  this  disnuirieti-  bin  Kttle  i^gud 
seemed  to  be  paid  to  thb  esamiiters'  thetiselvca.  Bs 
thought  the  examiners  weie  the  pr<^r<persoos  to  deci^ 
how  they  were  to  conduct  their  examinations,  and  that 
they  should  be  interfered  with  as  little  as  possible.  As 
to  the  throwing  the  enniinalions'opeA  to  wie  (mbBo,  he 
thought  it  woind  he  an  annejKaneeaild  linpedlmeni  rather 
than  an  advantage,  and  would  entiil  additional  tvonUe 
upon  the  examiners.  Be  agreed  with  Hi:.  Buckniactcr 
that  for  some  years  past  the  title  of  Mechanics*  lnsti« 
tutes  had  been  a  misnomer,  judging  firom  the  amoam 
of  support  which  was  tvcefyod '  ftom  the  #oridBg  dass 
generally. 

Mr.  MoIvoR  renunki'd  that  the  subjects  for  examinatioa 
embraced  chemistry,  for  the  illustration  of  which  a 
laboratory  and  apoaratus  were  required,  which  could  not 
be  always  available ;  and  the  same  might  be  said  with 
regard  to  the  illostrations  of  mechanical  scienoe.  He 
thought,  however,  it  was  in  thb  power  of  Ae  noembers 
of  Institutions  of  varions  trades  and  occu^tipns  to  get  up 
suitable  apparatus  for  themselves.  So  also  in  the  stud  v 
of  geology  practical  illustrations  were  required,  for,  al- 
though a  student  might  be  well  crammed  with  book 
knowiedge,  he  might  be  practically  Ignorant  of  the  con- 
struction of  rocks  and  minerals. 

The  Chairman  begged  to  make  a  suggestion  which  he 
thought  would  facilitate  the  scheme  of  examinations. 
It  was  that  on  the  return  of  the  delegates  to  their  re- 
spective Institutions,  they  should  communicate  to  the 
Council  of  the  Society  which  localities  in  each  district 
would  bo  suitable  as  centres  for  holding  the  examinations 
next  year.  From  such  returns  the  Council  might  make 
their  selection,  so  as  to  distribute  these  centres  as  e<)uany 
as  possible  over  the  area  of  the  country.  In  his  opinion, 
the  centres  ought  to  be  determined  and  made  known 
not  lator  than  the  month  of  September,  and  the  students 
could  then  make  their  selection  of  the  subjects  upon 
which  they  desired  to  be  examined.  The  Cbaitnian 
added  that  it  had  been  resolved  to  hold  the  nej^t  ex- 
amination in  London,  in  the  Whitsun  week,  as,  beii  g 
generally  a  holiday  amongst  the  operative  classes,  it 
would  give  better  opportuity  for  their  attendance. 

Mr.  Fbaxk  Cvbzox  remarked  that  there  was  no  one 
within  50  miles  of  IJudderbfield  qualified  to  give  in- 
struction in  physiolouy.  He  believed,  if  a  competent 
person  woulq  state  what  salary  would  induce  hini  to  take 
up  his  residence  in  the  north,^y  a  union  of  the  InstitB- 
tions  of  the  laige  towns  like  Halifax  and  Wakefield  for 
that  purpose,  a  qualified  lecturer  on  that  eolenee  might 
be  Auly  emplc^ed. 
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THE 

o.r. ';  .irK%.7*>  ?rl  l  .1}  if-.i.K.\/J  .-  - -t  1^;..  ..-  •, 
, . .  TA^ , C^iyJV^j^'^id ,^i  ^X£  iiipe .qf  (b^'  Mulon  of  Insti- 
tHtio;)sj  the  Jfwrnal  of  tUe.  Society  wdsesU'bllshfedIn  hk 
preaeiitTorm, '.almost  «jni*r*iy  ^rtlrrefflWnce  to-  the  inter- 
4!ttl6  oPi^  dn^tiiiUnkuitheiitililKres.  ^  iqoiB.bopQdi  at  the 
tive,,'tb4t  /te  .JiiMfnl^/  ivi90i44ii)tav^;lbnn«d  >4k  yati^ble 
,mei]it^i,pf<,<^Of9i,mupicafioiv,,|ifid  copospoivleDce  WweeQ 
th(Q  varidHs  tnstitutions^  plar)s  for  thei^ 

intitii&l  b^fefii  anid  imprOvc^m^ut  WoolA  have  been  «li«- 
'fMMdd'P  He^-hot^^ver^i^egiN^tedtivkatAi  (iiat  infjt  litOb 
vwiiad^eea mide  oii^p^fHff^  ^Q  those  porpoDef,  ^ 
^h^  .muBt  j[^  gillowcu^ .  ^, .  ex|V^  l^ia  .-Qpimoh^  that  in 
iln^r^spect  the  Institutions  had  been  somewhat  unmind- 
fiiT^^f  their  own  interests.  The^tonitttniieationff  received 
^from-thb  i^iMme&igesminy'cadsUiBA.  of  iintfbted  And 
J««gdi«'»x»uiite  lof  imfletiflitv  >alid  H^ts^  fkiiln^pntitw, 
whilst  there  was  an  almost  enCire  absence  of.^l^ose  practi- 
cal and  useful  9Qmmi;mcations,  for  the  encdtica^emdDtof 
,  whic*h'  die  /ouMathiii  hdbn  'estslfcirshid.  '        ^ 

'"'Aljr.^BAiikETt  BhAkb  had«0  doubt  that  the  BUte  of 
iHiiig8YhiclkifaMiealM  iosth  itww '^^uuiBkii.fromUie 
4hf|i«ti^ll^ih|^.4riiien,.i|iai,n]|)r  ibjpc^use  ,t  luatitutions 
w«rB  s^i  a»y;are  oC  i\^e  taipt  tiu^t  »miii.  ^communications 
^wmild  he  accepb^l)Ie.'  Ir  Wp  httd  &hoWn  that  such  was 
th^'  ease,  ^ht  snoikld  faavetroiiU^  ihetai  MriUi  •erreaiknm- 
'tiitiAidiftiotis  upoh  trkai^h&/iiu9ife(hi,.wiF>rtant'ia»tters 
aftBcltpgiltk^ifi'ge^^l.Miti^^^^  jyte  a^cd  with  th^ 
<4>fini^i^  t^t  puch  a  meaiuin  of  intercommunication  was 
.  of  very  grpat  Value,  arid*' he  hiirf'iio'ttcmbt  the' remarks 
which  7iiit!  beeti'niade  w\)u)«  liot' be  iMt  upon   the 

l^betiUfr.'^'    '•'    -...I'    .;    1     ...r     ,   }    ..,!  )        

-    a?b0  Uen,£.tK^L  t^^^^g^fhrVt.Fha^  told  most  against 

f  Un^Mifcmti  o(  tbe  lustitutioufk  was  the  want  of  funds.    In 

man^' or  ^lose  in  the  S6uth  of  England  thew-wcrre  too 

'cla8s<^fi'fof  iiTsttni^tioh,  o^al  lebst  no>go6d'.(ilafl^^  And, 

<  tM^refor«;(iv  aMUdThardlt^ifte  expected'  that  Wh  I^stitu- 

Jfcioai^wQuHbe  vpiy  li^f^y  t^  seBd/:ommmoic|i|tjpn9t<^  the 


H*^  wa»alkiii^Ht'«rrai<Dt»<ritata>tlw*debtsrDfihls  ownlnnW- 
sntik}tt)ULBau(lili4dpton» ,  cHlctytMl^^i^il^g  £70  a-year 
I  jfor  tbO(  yo^i  in  whfich  ^pir  J^ecture^  w^re  lield,  and  they 
?;rere  lupwards  of  £^  in  (\ebt.  Indeed,  they  had  to  ap- 
j)cai  to  the  l^ncvol^tit  arid  ^libhthfropio  ■  men  4c '  ai«fot 

them.    »fe^ab>or«pftt1oi»»«h^  dle/asth^rhiiAof  toirni  sbiad.beeo.90i|Q«i^tad.  9»  fX^  .tj^cgate  (rom  YyiJUh^ 

pea^'eil  to.be  wUh  regard  jRjih^'se  Inlua  oWji  alstn 

t^ey.v^i^,  calculated' to,  ponfer.  upon  *"         "      '*"      '" -•      . 

.  society, at  ^rj^e.  a^d  he  fnought']iUCa  reasonable  aid  iii  so 


fluenceof  an  orgap  representing  the  views  of  the  VaHous 
InstHutlona  was  df  the  gtid«test^iiO)^iiii^.K>  'Ami^r 

Imtiiu^n)  ihoNgh^O^e  wow  ^  Pr^tittlJ  P^lic  mter 
rest  O^.^fiev:  behalf  was  by  making  it  aupa^^^ 
were  prcmiotlng'a  great  publrc 'and  i6ciar^<l>«v.-  He 
igreed  witH'Mr.  Budkhiabblti  tiiat4il^  |[rM<iiB^fll)f  jdT 
the  Inatitudttoi  wele  miibmiimr  tfy^^imtQ>ck9^S^ 
instrtio^i^a.  •  lOCiall  tJ^&,;Liw|ti  tutimv^.  ff'^^k.  y<^^  '^*?  [fT¥ 
aaqMaixited*-:^ful  Ipey.w.ere  n^aQv — tlie  great  midority 
had  no  classes.  He,  how©v^,;dra'hoi  agroe'Wim 'Mr. 
Buckmasterfn  the  tnsiall  esUurtate  iMch  ^^iappiui^ip 
pM  ttp^nJecioreii:'  fieith'|«igbt%>i|<thfyAu^  fii;ptf9^ 

leotMrmupaMad-  of,  iwr«./lMW*v*¥3f  W^.  W^;»e 
dimouJi^y  in  uUing  the  Je.cture-room6.     Ha  might  men- 

tion  that,  three  years  ago,  the  Croynoh  IhstitttHtyn  did 

not  number  more  than  ab^^Q  raMtibm;'«ib(|t^)ipUl  -4 

ctaango  bf  iiiinag^dieat  >  takiiig.|toft,(  imd  T^ynib^i  Mrih 

dtieKiiqaQf  lec^W^s  an4  ^*(y^^TO»^9C*  j^l^^h^  W*n^<?^ 
they  JK>w  numb^ed  upwards  or  400,  j^nd  tlieir  uibceed iiiga 
were  regarded  witH  n^^ch  Intetes^  br  the  tHnaU^n^  of 
the  towti.  He  thotaght  ihere  wkiS<aigi^i«axii  of'«;g^ 
work  «poti  seU^ultidia^  Andhesiigg^Btfidttbaijaa^QM^i^ 
thaold  bo  4>flfcred|  for ,  tijp  be^  R«ay^  o|\  (tftf  t  s^^^.  J^ 
thought  the  valui)  of  tbe  brpi^o-Bneei  lu  ;thei^  reamug 
rooms  was  overrated,  a^A  he  shoum  ffke'lo  's^tj  kfch 
publications  as  the  iguarUHp  JMiSM^tiO.  9«fiMf  ftighUlatia 
literature  iipofi  their,  tabftep. :  iTbWiirmfif  ofiioiflRiiqftm 
interest  4biwth«t4ai|>:  or  ^yceytfni^lffpjijQOTj      ^„.^ 

.Tlv9  Chairman  ^id,  90  doubt  ni>>t<^la^ectureri^ would 
draw  first-^lan  audienc<fs,  but  thd  diffifcult^^  4(4ir  to  gert 
thefcctnrfers.^  •.  •■•i-:     uj...«    'utr    U)    •.;.,•,! 

Mr.  TiteHAft  OnjiiiBKiiLidLlii  expressed  im  qpiiAQnitUAt 
Ihstitttliont  of  thiAlcio4i«)igh^-  tOfir^v/e  .s(^ai^)^|mf^ 
fixim  IM  p|ubl|9  {purse,  fU}  wa^.tlic  case  with,thq  Fr^e 
libraries..  He  thought  a"  sniatl  Mb  'fbr  thp  iitu^ye 
woidd  not  be  objected  to. '      '  ■    •     ^  "  « ■  ■     '  'f>  <  <    --." » a 

Mr.  BkumriT  BlJubbi  Mggesiediifaft^^heiCiPthcosiif. 
imsflieoof  fchie  Mtbjeot  sh^uU  b^  <M<ilfl  Pi?;  in  f'^fl{our^, 
JJfl.  heliewd ,  that  Ijastit.u,tipus,  proberly  mAuaged,  w^ce 
capable  of'iupportiDg  tKem^vy;  ^  "'  ^  ,.^'iifiii.)  > 

Mr.  J.  C.  BucKsasifER  ^id  faib  a«Mi$i«dj  iaa>idie'<iid|e 
of  gentlemen  eenbeoled  whkribb  doeiffly  o£'AjA,ita;|ii»- 

veke  discuBsion  .in  iho  ./rWfr*^  ^P  JB^^H^  '^^'S^^tf S^ 
tliem  all,  had  completely,  failed.  iHe  was  convinfied  that 
the/o^rna/  mightbe  Wdc  a  mist  imWWtlt'Hii^^ 
intercDmniunication  and  timniliaiige'M'fAMi^hi^Aipou 
mibjeeta  like  thai  turn  b^fetfer  ihepol^'Hidici&iitaectiie 
nbtLeeisatiUied  i^t^ithQ  Iptp^t^i^fts^hrWWcJi'Me 

ricV,^ftr 


AhonU'i^TiflefbuihiiKlgf ifo9  th^e  i  In^tfitttiious,  knowing  1  uea^eit  to  .oe  witn  regara  tg  tnose  10  nis  own  nistrici,-  ror 

how. p|L^fhl ^ff^^ r^oy  . w^re,  calculated'  to .  ponfer.  upon  he  could,  say  he  did tiot  And  th*-^*t)ff'Wn^  'Ma4st:b  ttPlftc 

x:iety,at^r^ep  a^d  he  tWight'such  reasonable  aid  iii  so  ^c>uth  so'vead^totfupport^ei^Iu^itotaiDsJnuWitbil 

oo<J  a^uaus^  6tg)M  libt  fdf)^^  i(-itiih^ld.  '         .'..;•■  gardde  l|ectad»,  uofh  o^vfftfMm  ^^ W^^^if^l^c^  ' 

*    '%.  ^(Miroy 'i-eiitanrkad<|lMt4niiuB'jDpipuoii/theAu  Ihe^  befit  w^ce^  as  w«Wi  ^e'  f;4|K|.,w|tl^  (^-er^^^in^  ^ 

^>««ir0iaotiA»taine<ifiwiii  ttwtW^kifiigic^a/i^B  fa  jtjbe  prober  Lectures  had  probably  failed  ib  prove  atfra^tive  bc6ii 

twy^MO  ,,t.  MM  ,M,.  ivid   .1    . ./  f.   .         .  ^^*y  ^«''«  ?^^'^**  ffmrntomj^iiva  wfe-feitite'  i^»ii 

..  V  The  pHAiBMAN  ))eage(I  tlie  delegate")'  to  keep  tO  the  equally  ttp{^ied  ^to^olato'MKtiillgJtidnairt^  iraieufiafik 
[uestioh  T)t*rorethem,>Imh'was'thafc''6(' thi>'J*»^«#^'Of 


.,.  ,  ,t    rr  teaehema»weliaai|uadfcJk<#lv«tt4jiiW4^l«rfito!d,4<^ 

'thd-  8<yjieW:  ke'- W*«i|Pw  I  Ihaftotbc.'  members  .of.  Me-  KlwrVV  -bill  for  <^^Wisl^ieg,Pf^^p)i]^yie8jl^ 
'c!uniittit/It]8ti««iiail»]^illi9td)i^0«»^ifvr  i»?Mcbi»  iirPW^r^y  '^^^'^  •«  much,  l^ad  beeh/i&ne  as  migh^  havej  l^n  ^x- 
b|tmghtrtebear.i>vaaigrf7i^ter  than  perha^  t^ey  Lad  any  pected.  He  knew  tb^t  in  Lon^n  vMy  mtl^batf =^i&n 
i^of.'  MeiiA)ers/o(  Parliaijitint  .were  extremely  setisi^  done.  The  Clty'of  ILottdc^fhad'ntfUtfedittii-ttiiipilieAhe 
.tiyoto  ihe  feelings  of  their  tohsHtfientA  off  maiNwfreof  tnll»  oi««t«nrteGontribaieiilv^hi|i8^l4l^«r4it^%9j|ifin{^ 
'  t1fis'kiiid,'anirmaiiy  i*i|^mHinfc.ta*iif«re8Clflgreat.»p^  '    ^  ,,«,..,_  .l_  ,•__.!!_._  ,,.„_  *  .t 

fnfereit  kadtheai  <9nd9dMiip<tf|;iin4xpprewien..qCP£iDipn>  \  was  cl 

cognise  . ,  . 

some  toWns  fVtrtWtel^r'l^easetoed  ^ffid<^t>iki|^iMit'to 
avitil^  tbemsebMe.iof  liti  liMw  irf4\tiUm&\l/i  ei^^^t^vto 
pai|^n«i«g  e4|icati^5i>i,  hf..,wp*^i^a  i^^.ihW,.^,  *11 
,th^y  f^^nld,  for  t|i^peIyQ^  and  not  call  in  the  assistance 

Mr.  GkoBOK  I>AWseN'ittoMhf 'theeMbein«)i»i3ry,4liat 

Mechanics'  Institutes  were  a  Milure/.iraAdpMlt^'%y<)9^ 

^  At^bA^'OtdMefH^  ihidef  <l^ie«ision'(ntl»^flm..  ItliUwlMltei?.    U•ittjgM^^rt^,f{p^^<i%;^.^4M^(!f^<^«<l 
'MrajUln'ftMilto^rcrf  IhiAibiMLti^t  thoffikantetfb^nd  In-  [with  regajc^  io  claiisp^  tQ the  extent  th^twa^ antic i^>j44sd. 


vetfiitnonti,  bnteVentu^  itMMM'Ji^d/a-stModi'tinn  in 
Wg*  House  otf  CoiftmoB«)i(ftqd.<lh»ig()ye|SMiitftf^.;;^t|Q>«|W 


^^ 


J9J^N4I-,Af;  5R?gySQQ^^iX[Py.H^»ff$;  Jp^nj j  ^(^,,l^di3t 


thoidd^<cfcr«  .Aaio<M'#i;rM:'Ii0itbu>i^t  mud /theioutovy' 
against  lectures,  although,  perhaps,  he  oug^^j^aViif  be 
the  perHOQ  to  say  so.  It  was  j^bsurd  tp  fi^y  tUa^  be^se 
an  Itisitltutlon  could  not  afford  to^W  'f^r  a 'series  or  Galf 
a  ddMn  ^^  a  dteen  'leotnris,'  ttier^fbiv  ther^  'oi^^ 
tO)  b«  n^  Icetnres  at  all.  .Tbo  feoify  jm^iinfi  mtn't 
Ifotur^s  .iq  Birmini^bani  anfL.  Qth^l*.  )aig«,  towiif^ 
had  been  successful  in  bringing,  _t«petjier  very  iJargc^ 
aud^teticea.'  He  gav6  'U '  as  his'  opinion,,  that  pay- 
ments in  advance  operated  pi*^jfMiciaHy  t<>  Mechanics* 
iBstUuftione^  WaAxog  men  -did  not 'libs  pay  rnmUi^  in 
advaikce^  *  Ihey  would  ret^iift^  p«i(y  theic  pettfiy  ,^wn  ftUd 
attend  a  lecture,  even  though  they,  expended  in  that 
manner  m.«re  pence  than  the-  quarter's  subscription  came 
to.  He  mentioned  Other  ihslau^^s  lA  ^ICidh  lectures  were 
provided  for  by  tickeUi  of  «^becri|>9bu>n,  being  ttken  sM^- 
cienl  to  defray  the  whole  expense  ojt  the  lectures,  and  in 
such  dases,  whilst  there  was  no  lack  of  an  audience,  the 
secretary  and  comm?t;te«  ii^M  rh^hi  hao'^  taken  1b^  i^e^- 
ponsibiltty  wpaa  ihtmieivef  |  •  ^erd  not  Ia  a  state  of  >trei- 
pidation  at  Uie  unfavourable .  Btatei  of  •  the  ^Oftther  ftf^r  • 
securing  a  numerous  audienoe,  t<>  reimbnrse  the  ammint; 
for  which  they  were,  perhaps,  personally"  responsible.  He 
8tP0i>p;ly  recommended  a  re^onsidet^idn  Of  thfe  qusBtton 
of  subscriptions  to  the  Institutions  by  the  working  clasMft,  -; 
and  he  thought  a  weekly  6ttb4criptv^n  would  answer  bet- 
ter than  the  present  plan. 

Mr.  J.  M.  Wade  (London  iDomestic  Mission)  sug- 
gested (hat  a  lifift  should  be  pnblwhed  by  tho  Society  df 
the  boc^smoot  suited  to  the  ^<3liisse»oA  tliO  sitlij^tA  p#0- 
poflod  for  eKamination*  Qe  agiefsd  aftto  ithe  yfklvoof 
practical  teachiug,  but  in  Jno^y  -oases  knoi;vledgo. 
could  only  be  derived  from  books.  With  regard, 
to  the  present  position  of  the  Institution^  h6  beli^ed 
that  if  i^ropor  meant  wofe<  employieclt  t^  liiak^^  thi^n 
successful,  auooess  would  not  bo  wantiag.  He  tho^^t 
there  nevor  was  a  time  vfYiffo,  more  desire  was  dif^ 
played  by  the  working  classes  to  obtain  information, 
or  when  they  %fere  more  '  hlive  to  the '  advantages 
of  education,  and  he  boHovod'  if  tho^  mado  iM  IriMitu- 
tions  mora  worthy  of  mipport^  they  would  hate  Ho  roason  i 
to  complain  of  a  want  of  interest  ii)  themon  the  part  of 
the  working  classes ;  and  when  a  worthy  oWect  was  pre- 
senter!, he  had  always  sec^n  the  utmost  readiness  on  the 
^lart  of  the  wealthier  cks^oa  to  'ooB^ibu^  ih&ir  snpport^ 
to  such  an  obfect.  He  belioved  gf^t  difficulty  was  ox^ 
liorienced  in  getting  proper  teaclvers^Cortho.oliifiiefi^-^he 
referred  to  gratuitous  teachers.  He  did  not  wish  to 
say  a  word  against  uaid  leciurerd,  but  lie  ISelieVed  in 
every  neiglibMti4ioodr  th^t-e  were  gehMetnen  -who  would 
be  willing  to  give  loctiirw,  if  ansadidDce  oonld  bo 
secured,  and  they  were  received  wi^  beooqwig  eamost- 
ness  and  attention. 

Mr.  IMcIvOb  suggested  thri  formation  of  central  cora- 
mittoes  to  co-operate  with  the  Society  on  tii^  subject  l^e-' 
fore  them.  He  also  thought  great  'benefit  wooldi  be  de- 
rived from  tho  countooanco  of  lacge  emp^ers^of :  labour 
being  given  to  these  Institutions.  By  that  means  local 
nuclei  would  be  formed,  and  the  Institutions  yrould  be- 
come as  it  were  popularised.' 

Hr.  WntTWBiiL  (Peterfaorotigh  MeohtnidnT  IniUtii^ 
tutionj  gave  a  staten^ent  of  tho  progrp^s  of  tii^  Inttitu-' 
tion  which  he  represented,  and  spoke  of  the  necessity  fof 
adapting  the  Inntitutions  to  ttle  peculiar  fequirements  of 
the  localities  where  they  wereestabli^ed: 

Hr.  Gtmzaa  suggettod  the  employilkoiie  of  an  tigffctt  in 
certain  centres  to  describe,  ia  a  popttlsrlwa{r,  tho  Advan- 
tages of  these  Institutions.  He  Tocommonded  that,  a 
circular  should  be  addressed  to  tHe  Institutions  int^nion, 
callfwg  upon  them  to  «igg«rt  tbtitm  for  carryiiig  out 
thiflob^ct.  {..  M.  ,  />  J 

The'Ca4iwiAN  wid,  if  Mr.  Chuaop 'had .  liaA  oo^ 
l)cricaco.in  the  office  of  the  ^oeif^y.^,^  woaU^lba  oon 


Ibni  by  tl>ou8aAds»  and  tho  result  would  li»ad  to  the  snp- 
jpositfon  that  not  h^lf  oif  tttem  oould  havo  over  been 
iopemed,.  He  instanced  ibia  fact  that  1*20Q.  ciroulars  mre 
{8ent,oij^tito  all  the  Institutioiss.in.  tho  kii^gdum^  requesl* 
fing  information  on  matters  i-elating  to  the  fiuostioD  of 
jthe  mting  of  Institutions,  which,  <>f  all  othecs,  was  ooe 
Hq  which  they  m'ght  be  expected  to  feel  tho  greatest  io« 
Itcrst— and  out  of  that  large  number  not  noore  thiD 
jabout250  replies  were  received;  so  that  the  object  of 
tthc  Society,,  in  hoping  to  l>e  able  to  lay  a  masa  of  valo- 
iable  information  before  Parliament  on  tho  subject  of 
irating^was  completely  frustrated  by  the  neglect  iaoendiog 
l)ack  returns  which  could  have  been  furnished  with  littl» 
itroubk.  With  regard  to  the  publication  of  a  list  of 
■books  suitable  for  classes;  tliat  had  ali-eadj  boon  done, 
to  the  extent  which  the  Council  considered  they  were 
justified  in  going.  It  had  occurred  to  him  petaonallT 
that  it  mi^t  be  desirable  that  ihe  oertificates  should 
carry  with  tliem  tho  title  of  Associates  of  this  Society, 
as  a  de^'ree  analogous  to  those  conferred  by  the  Univer- 
sities. He  did  not  make  that  statement  officiaUy,  bui 
merely  as  a  suggestion  of  his  own. 

The  Kcv.  Pbtjsu  Wooo  (J>eviaes  Literary  aad  Soieo- 
tific  Institution)  gave  some  statistics  relative  to  an  Ia< 
sti  tut  ion  which  he  had  visited  in  Dublio,  and  whieb 
exhibited  the  appearance  of  great  prosperity,  with  laige 
attendances  at  classes,  for  which  separate  payments  w«rs 
made. 

How 


Oak  the  'SxTiO^xt.  Museums  be  3Iax>£  moiu: 
Brn^eficial  to  the  Public?" 

Mr.  j^IuIvQR  mentioned  that  the  Department  of  Sci- 
ence and  Art  had  established  a  museum  of  objeoia  of  art, 
which  was  sent  through  the  countr>\  He  exftfOONd  his 
opinion  that  great  advantages  would  be  gained  by  the 
establishment  of  local  museums  of  objects  of  interest,  with 
the  peculiar  productions  of  the  various  districts.  He 
thonghft  it  was  within  the  means  of  every  Institution  to 
fiMrtn  the  nucleus  of  such  a  museum. 

Mr.  WHrrwBLL  suggested  that  application  should  be 
mado  for  some  of  the  surplus  si^ecimens  of  natural  histon' 
■from  the  British  Museum,  which  he  said  was  alrea4y 
oVerePowdod  with  specimens. 

Mr.  Barnett  Blake  could  not  see  any  advantage  to 
be  derived  from  such  a  grant,  which  he  thought  would 
ndt'be  worth  the  carriage. 

Mr.  YaTes  remarked,  with  reference  to  museums,  that 
unfess  they  had  a  good  staff  of  officers,  and  a  good  build- 
ing, a  museum  would  fall  into  neglect,  and  become 
almost  worthless.  He  saw  no  good  to  be  derived  from 
the  exhibition  of  stuffed  dcins  of  animals,  and  the  huge 
/ ;  bonis  of  oxon  and  bnffaloefe.  The  only  way  to  mafcl^  a 
muaeum  usefol  was  to  make  It  pnaeticai  and  oervioeaUe 
to  the  locality  in  which  it  was  placed.  Mr.  Yates  ex* 
pressed  himaell  favOarahle  to  the  opening  of  the  NationBl 
Mnseumt  on  the  Sunday. 

I  The  Chairman  expressed  himself  in  favour  of  the 
establiBlunent  of  local  ttmwaiiMillnstrBting  tiie  geology* 
flota^  tod  other  objects  of  interest  of  the  distiiot,  but 
questioned,  with  Mr.  Yates,  the  valno  of  an  exhibition 
of  stuffed  ^nim8l8.  He  knew  qntte  enongh  of  the  matter 
to  be  able  tovtatethat  aoapj^ication^  such  ai  that  Mr. 
WhitlveU!  had  enggested,  to  the  antboritlefl  of  the 
jBntish  MvsemD,  woiold  be  attended  with  ettcoMft,  ^^ 
companied  by  an  expression  of  QpinioajMLthe  part  of  ta« 
legislature.         *"' 

'  Mr.  BucKMAvrBn  epoke  19^  iayomv  of ;  local/pn**»<** 
(museums,  as  valuable  aids  to  instruction.  , 

The  Rev.  E«  Kbll  iUtad  that  exeeUeBt  ofctienms  \ad 
oeen  established  at  Southampton  and  the  Isle  of  Wiglv« 
a^d  they  fnmd  objects  of  considerable  intewet  in  tho«e 
icIcaliUes. '  -  ■  <- 
,  {Mr.  :A0iTB«<BMtlMrite2i«liial  Improve 


^^ 
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thonght  ihftt  with  the  objects  of  interest  which  might  be 
oolle^d  in  each  locality  at  a  moderate  expense,  ati  inter- 
esting |)ractical  maseum  might  be  attached  to  each  Insti- 
tution. Ho  did  not  know  whether  the  Society  would  be 
in  a  position  to  aid  a  movement  in  this  direction. 

Mr.  F.  Spurrkll  (Bexley  Heath  UsefVil  Knowledge 
Sodety)  offered  some  similar  observations;  and  after  a 
further  conversation, 

Mr.  BucKM  ASTER  moved  tlic  following  resolation,  which 
was  seconded  by  Mr.  Mclvor,  and  carri^  nnanimoosly  :— 

**That  this  conferenee  is  of  opinion  that  natural  specimens  of 
wood,  stone,  metals,  and  other  raw  materials,  chiefly  illustratiTe 
of  the  trade  and  indastiy  of  the  conntnr,  would  1m  \  alnahle  to 
the  Institotions  in  t'nion,  as  a  means  of  education.** 

Mr.  WiKK  WORTH  begged  to  draw  attention  to  the  en- 
suing visit  of  Members  of  the  Society  to  Manchester. 
The  Committee  there  would  be  quite  anxious  to  afford  all 
possible  facilities  for  seeing  the  Exhibition,  in  as  short 
a  time  as  possible ;  and  those  visitors  who  might  desire 
the  assistance  or  opinions  of  qualified  gentlemen  in  their 
several  departments  of  art  and  science,  in  their  walks 
through  the  building,  would  no  doubt  be  gratified  by  an 
organised  system  of  sectional  visits.  Certain  public 
buildings,  factories,  and  princely  warehouses,  would  be 
thrown  open  to  the  members  on  production  of  their 
tickets.  Bxcuniions  to  places  of  interest  in  the  neigh- 
bourhood might  possibly  be  suggested  and  arranged. 
Reunions,  whether  for  artistic  or  scientific  discussion,  or 
social  intercourse,  would  also  be  promoted.  An  effort 
would  be  made  to  get  clieap  excursion  trains  during  the 
proposed  period  of  the  visit  placed  at  our  disposal.  As 
soon  as  the  authorities  of  the  Manchester  Exhibition 
were  relieved  from  the  engrossing  details  connected  with 
Her  Majesty's  visit  next  week,  an  effort  would  he  made 
to  prepare  a  programme,  more  or  less  dependent  on  the 
numbers  who  might,  sufficiently  early,  declare  their  in- 
tention to  go  there  on  the  proposed  occasion. 

ExEMrTION    FROM  RaTING  BiLL. 

upon  this  subject.  Mr.  H.  W.  Frk£limo  (Chichester) 
brought  fomt'ard  suggested  amendments  iu  the  clauses 
relatmg  to  the  rating  of  reading-rooms  in  connectioa 
with  tlie  Institutions,  also  with  reference  to  the  exemp- 
tion from  rating  of  such  portions  of  the  building  as  were 
occupied  by  a  curator  or  other  officer. 

Tne  Chairman  and  several  delegates  expressed  their 
opinion  that  as,  in  all  protuibility,  the  fate  of  the  Bill 
was  at  that  moment  decided  by  the  House  of  Commons, 
it  was  useless  to  enter  upon  the  subject.  The  propriety 
of  interference  with  the  clauses  was  questioned  in  several 
quarters,  as  It  might  endanger  the  success  of  the  whole 
measure,  reUtivc  to  which  considei-able  diversity  of 
opinion  prevailed. 

Statistics  of  Inbtitut'ions. 

The  SECBKTAiiy  called  the  attention  of  the  Conference 
to  the  difficulty  experieoeed  by  the  Soeiety  in  obtaining 
the  statistics  of  the  Inatitutions  in  Union.  Although 
several  applications  to  the  Institutions  foi  their  statistics 
had  been  made,  in  a  few  instances  only  replies  had  been 
furnished. 

Several  delegates  promised  that  this  matter  should  be 
duly  represeoted,  and  they  had  no  doubt  more  attoatien 
to  suob  raattevB  would  be  given  in  future. 

Ur,  Bajbn£tt  Blake  then  prapoeed  a  vote  of  thanks 
to  the  Chairman  for  the  able  manner  in  which  he  had 
presided  over  the  Conference,  which  was  seconded  by 
Mr.  Thomas  Chamberlaui,  and  carried  unanhnoaaly. 


ANNUAL  GENERAL  MEETING. 

iThe  Anuual  General  Meeting  for  receiving  the 
Conncirs  lieport,  and  the  Treasurers'  Statementof 
the  BeceiptSy  Payments,  and  BxpenditiiTe  during 


^e  past  year,  and  also  for  the  Election  of  Officers, 
was  held  on  Wednesday,  the  24tK  inst.,  at  4  p.ia. 
Colonel  Sykes,  M.P.,  F.R.B.,  OhsiTiMin  of  Oonn<^ 
cil,  presided. 

The  Chairman,  in  opening  the  proceedings, 
said,  that  by  the  hye-Iaws,  he  was  directed  to 
nominate  two  gentlemen  to  act  as  scnitineevB  of 
the  ballot  for  the  election  of  officers.  He  would 
aslc  Messrs.  W.  Bridges  Adams  and  F.  Lawrence 
to  undertake  that  office. 

These  gentlemen  having  consented  ta  act,  iiie' 
Chairman  declared  the  ballot  open.  He  then 
called  upon  the  Secretary  to  read  the 

ANNUAL  REPORT. 

The  Charter  which  places  the  government  of 
the  Society  in  the  hands  of  the  Council,  enjoins 
that  the  Council  aball  annually  lay  before  the 
members  an  account  of  the  manner  in  which  they 
have  discharged  the  duties  entmsted  to  them. 
In  fulfilment  of  this  fundamental  law,  the  Council 
now  proceed  to  report  their  labours  of  the  present 
year. 

Btb  Laws. 

The  success  which  last  year  attended  the  £Ix- 
aminations  established  by  tiie  Council,  rendered 
it  desirable  that  the  system  should  be  placed  on  a 
permanent  basis,  and  the  Council,  therefore, 
brought  before  the  Society,  at  a  Special  General 
Meeting,  in  October  last,  some  additions  to  the 
bye-laws,  which  would  provide  for  the  perma« 
nency  of,  and  give  further  efficiency  to  those  ex- 
aminations by  establishing,  as  part  of  the  general 
action  of  the  Society,  a  Board  of  Examiners,  with 
regulations  for  their  guidance  and  succession. 
These  additional  bye-laws  with  others  brought 
forward  by  the  Council  at  the  same  time,  for 
creating  a  staff  of  Honorary  Local  Secretaries, 
and  forming  a  Union  of  Colonial  Institutions,  so 
as  to  extend  the  sphere  of  the  Society's  action 
abroad,  all  of  which  had  previously  been  carried 
out  under  the  general  governing  powers  of  the 
Council,  were  ddy  passed  at  the  General  Meeting, 
and  these  matters  now  form  an  integral  part  of  the 
Society's  constitution.  The  increased  numbers 
attending  the  Examinations  this  year  ^hicl^  have 
just  taken  place,  and  the  marked  improvement 
in  the  character  of  the  knowledge  displilyed,  fully 
justify  the  step  the  Society  has  taken  in  that 
direction. 

It  will  be  gratifying  to  the  members  to  leam 
that  sinoe  the  last  report  three  of  the  individuals 
whower^  successful  in  the  last  year's  Kieamhiatioh 
have  obtained  public  appointments,  one,  Charles 
Chambers,  as  an  assistant  observer  at  the  Kew 
Observatory,  and  two  others^  Robert  Abbott  and 
Wm.  Matthew  Taylor,  situations  as  clerks  in  the 
Privy  Council  office.  The  Lord  President  of  the 
Privy  Council,  Lord  GranvQle,  one  of  the  So* 
ciety's  Vice-Presidents,  having  five  vacant  clerk*' 
ships  ai  hia  diiqpoaal,  gave  the  Society  i>f  Arts 
the  privilege  of  neminatiDg  two  of  its  sudcessfol 
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candidalet  4o  compete  for  those  BktantioDs/And  iwith  vegard  to  the  importance  eiifl  gnvk^rof 


both  of.  those  nominated  by  the  Society  were 
^i^Goessfnl  against  t%venty-»two  competitors. 

This  year  the  Council  fixed  on  two  ceatnse 
for  examination  to  suit  the  convenience  of  candi- 
dates, one  being  held  at  the  Society's  house^  and 
the  other  at  Huddersfield.  While  the  examina- 
tion last  year  numbered  52  candidates,  this  year 
they  were  increased  to  230, 

A  special  Prize  Fond  has  been  subscribed  in 
aid  of  these  Examinations,  and  the  Council  have 
much  pleasure  in  recording  the  names  of  those 
who  have  so  liberally  come  forward  to  assist  in 
promoting  this  object : — 

Francis  Bennoch,  Esq £10  10 

Rev.  Dr.  Booth,  F.R.S 10  10 

William  Brotvn,  Esq.,  M.P 10    0 

Thomas  De  U  Rue,  Esq 10  10 

WaiTBB  De  U  Rue,  Esq.,  F.R.S 10  10 

C.  Wentworth  Dilke,  Esq 10  10 

J.  W.  Gilbart,  Esq.,  F.R.S.    .; 10  10 

Peter  Graham,  Esq 10  10 

Henry  JohnsoD,  Esq 90    0 

J.  Bennet  Lawes,  Esq.,  F.R.S 10  10 

Harvey  Lewis.  Esq 10  10 

The  Master  of  the  Miut  10  10 

Thomas  Martin,  Esq 5    5 

J.  J.  Mechi,  Esq.,  Sheriff  of  London...  10  10 

Sunnd  Morley,  Esq 10    0 

General  Sir  Charles  Fftsley,  K.G.B.  ...  5    0 

Sir  John  ^yilliam  Rarasden,  Bart.,  M.P.  105    0 

Titns  Salt,  Esq 10    0 

R.  Stephenson,  Esq.,  M.P.,  F.R.S 10  10 

Col.  Svkes,  M.P.,  F.R.S.,  Chairman  of 

the  Council 10  10 

Charles  Wye  Williams.  Esq 10  10 

G.  Fergusson  Wilson,  Esq.,  F.R.S.   ...  10  10 

In  addition  to  these  sums  the  Conncil  has  set 
apart  a  sum  of  one  hundred  guineas  from  the  funds 
of  the  Society  for  the  same  purpose. 

The  Marquis  of  Lansdowne  has  commenced 
the  Prize  List  for  next  year  with  a  donation  of 
£20. 

Rating  Bill. 

The  subject  of  the  amending  the  law  relating 
to  the  exemption  of  Scientific  and  Literary 
Societies  and  Mechanics'  Institutions  from  local 
rates»  has  again  been  under  the  consideration  of 
the  (Joiracil.  The  Bill  prepared  by  the  Society's 
Committee,  and  introduced  last  year  into  the 
House  of  Commons,  did  not  pass  into  a  law 
owing  to  the  early  period  at  which  Parliament 
adjourned,  though  the  Bill,  after  meeting  with 
some  opposition,  obtained  the  general  ap- 
proval  of  the  House  of  Commons.  The  Bill, 
amended  to  suit  the  views  expressed  in  Parlia- 
ment last  year,  has  been  again  introduced  into 
the  present  Parliament,  under  the  charge  of  Mr. 
Hutt,  Lord  Stanley,  and  Mr.  Ewart,  three  of 
the  Vice-Presidents  of  the  Society;  it  has 
been  read  a  second  time,  and  will  be  discussed 
in  Committee  on  the  24th  instant. 

ICtbhivo  Mbb.tiho8. 
The  OoQneil  point  with  uracil  satislaetion  to 
the  Evening  Meedngs  of  the  paat  Beasion,  both 


the  saljectB  brought  before  them,  aa  well  u  tha 
character  of  the  pi^iers  in  which  they  have  ben 
discussed.  Where  the  merits  of  all  have  been 
BO  great  it  has  been  a  matter  of  some  difficnhy 
and  deMeaey  to  select  those  to  wh<lm  medali 
should  be  awarded.  The  Council  have  awarM 
them  as  follows  :-^ 

To  Mr.  Christopher  Binks,  for  his  papers ''0« 
some  New  Methods  of  Treating  Linaeed  Oils  tad 
other  Dryinff  Oib,  for  improving  their  Drying 
Properties  in  their  Application  to  Paints  and 
Vamiahes/'  and  "  On  some  Combinations  and 
Phenomena  that  occur  among  the  Eiemests  en- 
gaged in  the  Manufacture  of  Iron,  and  in  Um 
Converaion  of  Iron  into  Steel "—  The  Societi/'i 
Silver  Medal. 

To  Mr.  Robert  Temple.  (Chief  .Justice  ef 
British  Honduras)  for  his  paper  "On  BritMk 
Honduras,  its  History,  Trade,  and  Natural 
Resources.'* — The  Society  t  Silver  Medal. 

To  Mr.  Edward  G.  Squier.  (United  btatesrf 
America)  for  his  paper  *'  On  Central  Amene% 
and  the  proposed  Honduras  Interoceanic  Kail- 
way."— 5^A«  Society*  $  Silver  Medal. 

To  Mr.  F.  Bashford,  (of  Surdah,  East  Indies) 
for  his  paper  "  On  Experiments  with  Silicwonas, 
with  a  view  to  Improve  the  present  Silk  Yield- 
ings  in  Bengal.** — The  Society s  Silver  Medal. 

To  Mr.  J.  B.  Smith,  M.P.,  for  his  paper  "  On 
the  Means  to  be  Adopted  for  (.obtaining  Increased 
Supplies  of  Cotton.**— r»e  Socials  JSilcer  Medd 

In  making  the  foregoing  kwards  to  the  au- 
thors above  named,  the  Council  desire  it  to  be 
understood  that  they  are  not  insensible  to  the 
great  merits  of  the  papers  read  by  the  other 
gentlemen  who  have  favoured  the  Socieij. 
Among  them  will  be  found  names  so  well-known, 
as  to  render  any  recognition  of  their  merits  bj 
this  Society  needless.  To  them — indeed  to  all— 
the  thanks  of  the  Society  are  eminently  due. 

The  papers  read  by  Mr.  Bennoch  and  Mr 
Winkworth,  members  of  the  Council,  are  ex- 
pressly excluded  from  consideration  in  refereoee 

to  medals. 

Medals  and  RswAniM. 

A  practice  of  more  than  one  hundred  years  has 
sanctioned  the  custom  of  giving  medals  for  in- 
genious inventions,  and  for  the  introduction  into 
this  country  from  our  Colonies  of  new  prodncta 
The  Council  this  year  award  a  medal  as  follows  :— 

To  Major  H.  B.  Sears,  (United  States  of 
America,)  for  Us  *'  Invention  of  the  Nautilos 
Diving  Machine.**— TAe  Society  $  Silver  Medd 

Special  Pbizes  and  Donations. 
Whilst  on  this  subject  the  Council  desire  to 
bring  to  the  notice  of  the  Society  the  following 
most  liberal  donations  on  the  part  of  three  of  it» 
members.  Mr.  Henry  Johnson  haa  placed  at 
the  disposal  of  the  Council  two  hundred  giuM^ 
as  a  prise  for  ''The  best  Essay  on  the  pi«ient 
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xficeBt  ^veata^  in  wfaicfa  tbeprineipldofa^einking 
fandi  shouldf  titf  •  discasaed,  and  ^so  an  invaBligtt- 
tioo-  made  as  to  the  best  xxK>dd  of  gnKkuiUy 
liquidatiDg  the  I^ational  Debt."* 

Sir  W.  a  Trevelyan,  Bart.,  hos  placed  in  the 
liands  of  the  Councii  two  prizes  of  £oO  and  dB20, 
to  be  respectively  awarded  for- '*  The  twoi^eat 
and  approved  Essays  on  the  application^  of  the 
liarjue  Algas  and  their  products,  as  (6od  or 
medieine  for  man  and  domestic  animals ;  eom- 
]>etitor6  to  give  the  results  of  their  original  in- 
'teatigatioins  on  sea-weede  (especially  on  the 
chemistry  of  their  nutrient  principles);  and- to 
pi^pare  a  series  of  specimens  illtiBtnitive  of  the 
best  modes  of  collecting,  preserving;  and  pre- 
paring the  nutritive  species  in  a  state  fit  for  food. 
Itfere  compilations  cannot  be  admitted  to  cdm- 
petition."'!' 


*  Conditions. 

1.  The  Kways  to  be  wnt  to  the  Society  of  ilrts  hy  the  31  »t 
day  of  Dfcoember,  1857.  AMsh  EtHsy  to  be  tnmM^  Finuce 
Eaiay/'  aod  to  have  a  motto  or  tUatiuctive  markatt«clied,iffhi4i 
mark  mast  also  be  wiitten  on  a  sealed  letter,  contaimoir  the 
nsme  and  address  of  the  author. 

2.  The  £s  ay  «Ul  be  delivered  by  the  Gonacil  of  the  Soektt 
***.?"*  adjudio  tors,  who  will  fix  a  day  for  making  tbdr  awaitf, 
which  will  be  more  or  less  distant,  according  to  the  number 
aadaiseofthe  Basays. 

3  The  letters,  oootaining  the  nimnand  addzesaea  of  the 
authors,  will  remain  with  the  S^iety  of  Arts,  aod  none  wUI  be 
opened  exeept  that  bearing  the  motto,  or  mark  attached  to  the 
Mmtky  to  whieh  the  adjud  cators  award  the  IVise. 

4.  The  adjudicators  shall  not  be  expected  to  gjve  any  teaaoa 
mtheir  award,  beyond  atating  that  in  thtir  jadgmeot  the 
Bnay  is  the  liest  that  has  been  aubmitted  to  them  upon  the 
ralgect,  and  ia  worthy  o<  the  P^fse.  nor  ahall  they  be  expected 
to  give  an;|r  opinion  as  to  the  aouncineaa  of  any  aeotimenta  or 
theories  which  the  fii^say  may  contain. 

6.  When  the  adjudicators  are  prepared  to  make  their  awaid. 
a  apeisaal  meeting  of  the  Council  shall  be  snmmoiMd,  and  the 
Chairman  shall  then  open  the  L-tter  whick  bears  the  motto  or 
mark  attached  to  tbe  successful  Basay,  and  the  Secretary  will 
then  eomrounicate  with  the  author. 

^'.^'^^^'^  oaae  the  author  of  the  BQcceasfnl  Bin^  ahall  be 
nil  willing  to  print  and  publish  the  Essay  at  hia  own  expenae, 
then  the  copyright  shall  belong  to  the  CouncU  of  the  Society  of 
Arta.  who  may  publish  the  whole  or  any  part  of  it,  aa  they 
mav  think  proper.  ^ 

7.  That  the  unanccesafnl  Baaays  ahall  be  returned  to  thtir 
authors  when  claimed,  with  tbe  srala  of  the  letters  unbroken 

8.  That  the  number  of  the  adjudicators  to  be  appointed  by 
the  Council  be  three. 

9.  The  Council  reserve  to  themselres  the  mht  of  withhold- 
ing the  prixe  entirely,  in  the  event  of  the  adjamcators  reporting 

tba  in  their  judgment  no  Bssaysent  in  i»  dcaer?inff  of  the 

reward.  *• 

%*  Each  Essay  must  be  written  in  a  plain  legible  hand,  and 
tn^  on  one  aide  of  the  paper,  and  it  is  recommended  that  it  be 
aa  boot  aa  u  oonsiatent  with  the  importaaoe  of  the  subject. 

-,  t  CoNDinovs. 

*!.  o  •  .  "^^■*  ^**^  aecompanying  apeoimena,  to  be  aent  to 
ttie  Society  ot  Arta  by  the  3Ut  day  of  ^arch,  1868.  Bach 
Httoy  to  be  marked  -  £ssay  on  Marine  Alg»,"  and  to  have  a 
mottu or  duuoctive  mark  attached,  wkicU  mark  uuat  alaobe 
wntUn  on  a  aealed  letter,  containing  the  name  and  address  ef 
the  author. 

2.  The  Essays  wUl  be  delivered  by  the  Council  of  tbe  Satiety 
^J^  »Judic«ior»,  who  will  fix  a  Oay  for  making  their  awud, 
which  wdl  be  more  or  lesa  distant,  according  to  the  number  and 
sue  ot  the  Easaya. 

3.  The  letters  containing  the  names  and  addrcaaea  of  the 
authors  will  remain  with  the  Society  of  Arta,  and  none  will  be 

2cned  cxca|ift  thcae  bearing  the  muttoca  >  or  mavka  attaahcA  to 
e  Eaaaya  to  whkh  the  adjudicators  amid  tUo  Piiaea, 


Mr.  BeiijMnin>  Oliveira  but  i^enewed  hifir  offer 
of  £il6;  iEtnd  places  it  again  at  tbe  di d|)08al  of  the 
CouncU,  ad  a  priise  for  the  promotion  of  improve* 
meats  in  the  arts,  meinafaettires  and  commerce  of 
the  oouhtry.  Thfe  conditions  relating  to  the  two 
firat  priaee  wijl  be  found  helow.  The  detcrmina- 
tioii  of  the  object,'  for  ¥^hich  Mr.  OHveira's 
donation  shhll  be  offered,  will  form  one  of  the 
first  duties  of  the  new  Council. 

The  Colonial  Union, 
'  This  Union  iiow  consists  of  1 2Cclonial  Insti- 
tutions, and  the  Council  have  had  under  its  con- 
sideration a  proposition  for  further  developing 
the  usefulness  of  the  Society  in  this  direction, 
where  it  h  believed  there  is  much  that  the  So- 
ciety noiay  do  with  great  benefit  to  the  interests 
both  of  the  colonists  as  well  as  the  home  importers. 
This  subject  opens  up'  the  larger  question  of  ex- 
tending the  Commercial  and  Manufacturing  re- 
lations of  the  Society.  What  may  be  the  precise 
mode  which  should  be  adopted  has  yet  to  be 
determined,  whether^  as  regards  India  and  our 
Colonies,  by  the  means  suggested  in  Mr.  Uyde 
Clarke's  letter,  published  in  the  Journal*^  or 
whether,  by  taking  a  wider  view  of  the  subject, 
the  usefulness  of  the  Society  and  the  interest  of 
its  proceedings  may  not  be  greatly  extended  by 
selecting  from  among  the  members  those  specially 
qualified  who  may  be  yrilling  to  undertake  the 
duties  of  bringing  before  the  Society  and  the 
public  at  the  Evening  meetings,  or  in  the  Journal, 
or  otherwise,  such  matters  relating  to  Manu- 
factures, Commerce,  or  our  own  Colonies,  as 
may  specially  require  attention  at  tbe  time. 
Standing  Committees  might  be  formed  as  oc- 
casion arose,  to  take  charge  of  those  sub- 
jects, placing  on  them  such  of  our  members 
'■■■•----- 

4.  The  adjadieatora  shall  not  be  expected  to  give  any  reaaooB 
for  their  award,  beyond  atating  that  in  their  judgment  the  Eaaaya 
are  the  beat  that  harK  been  aubmitted  to  them  up  >n  the  aukgect, 
Mid  are  worthy  of  the  Prisea,  nor  ehah  they  be  expected  to  give 
an]r  opinion  aa  to  the  aoundneaa  of  any  aentinoeBta  or  theoriet 
which  the  Baaaya  may  contain. 

5.  When  the  ajadScators  are  prepared  to  make  their  award,  a 
apeeial  meeting  of  the  Couneil  ahall  be  aummoi  ad,  and  the 
Chairman  ahall  thea  open  the  letters  which  bear  the  mottoea  or 
marka  attached  to  the  aucceasful  Kaaaya,  and  the  Secretary  will 
then  communicate  with  tie  authors. 

6.  1  hat  in  oaae  the  asthora  of  the  aucoeiBfuI  Esaaya  ahull  be 
unwillinj  to  print  aod  publish  the  Eaaaya  at  their  own  axptnaa, 
then  the  copyn^ht  ahail  belong  to  the  Oouncil  of  the  Society 
of  Arta.  who  may  publish  the  whole  or  any  part  of  them,  aa  they 
maj  think  proper.  ^ 

7.  That  the  apecimepa  accompanying  tlie  anoceasful  Eaaaya 
shall  be  the  property  of  the  Society  of  Arta. 

8.  That  the  unauoeesaful  Baaa^a,  with  the  acoompanyinff 
apeoinena,  ehali  be  returned  to  theuaothera  when  claimed,  wit£ 
the  aeala  of  the  lettera  unbroken. 

9.  That  the  number  o  f  the  adjadieatora  to  be  appointed  by  the 
Coundl  be  not  leas  than  five.  '' 

10.  The  Council  icaerve  to  Aemaelvee  the  risilit  of  withhold- 
ing tke  prise  entirely,  in  the  event  of  the  adjudicators  reporting 
that  in  their  judgment  At)  Eaeay  aent  in  ia  deaerring  of  the 
reward. 

%*  Each  Eaaay  muat  be  written  in  a  plain  legible  hand,  and 
otily  on  one  aiHe  oif  the  paper,  and  it  ia  Kcoinmended  that  it  be 
a«  biief  «a  ia  conaiatiwit  w^h  the.  importance  of  theavlgcet* 

•  JommtU ^  tht^Sheitty  o/Arm^y^L ▼.,{^878.' 
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as  miffht  be  'williftfg'"'W*give  their  attentioi^ 
in  ihdi<b'''^isfi^<M'Wftot\ouB/Ac\i  <!!^ttimHteba 
to  have  honorary  s^mtMnes  for  conducting  theii* 
business,  ft  %  ^iig^e^i^i  ftid  it  ts  known  that 
there  are  many-atnong  t*W''ttWmbers  who  would 
willingly  undeftalce  ^besift  dhties,  And,  by  the  8k)-< 

*i6i^y^'m\4'^bT^H*g'rti^^iA^nn;  iS^  ^xjwttrftfl  in- 
^bnuef"6f/{lw  "Mfhiih'MSiy  mi^t,  tt-dtti  tini«  to 

•f!t&«;:*t]ie'bNii]gtii  ioi)^t*  it/«msh  di^e^lloiiv  a^  the 

"c^cQtdfttK^c^s  of  ihif  d^f  'rebd«^  md^t  de-i 
^^e.  "^  iHe  Jhutnmi  w^uld  aid' materially  {d 
p#o^otit]fg '  tlveBe  "^ietvi^.  Theto^  kre  'aaggcBtton^ 
"Which'  will  cdnde  beflit^  the  Ooikimitted'to  ii^hom 
Mr.  Hyd^  Olarite'a  propoBiti<ttiiB  have  bean  re* 
forred,' and 'With  -whieh- 'th^  new  Conneil  will 

"ha^  todeak  I        ^ 

MtJSfiUMS. 

The  Trade  Museum,  which  in  the  last  report 
of  the  Council  was  referred  to  as  *  liaving  been 
transferred  to  the  Kayal  Oemmisaioners  for  the 
Great  Exhibition  of  IBfil^ onrepjiyment  to  the 
Society  of  the  money  whicn  had  been  expended 


-  ^ 


been  ^rfqte^hbbef  <^rfif ^  ^f.  f  a^»  Jl^^l^^'pj^ 

anghtrfthe^ Society,  f?rW»7  f^|w«n<v?,:t^,4h^(pr^- 
ocedittga^  »iid  'vesvlta  ^off-Ml^^'Jlfr^^  $f^^;if!^ 

Puring  the  p^t  yeap.  in  cD^fq11fe^*i'^S^ft^'l*^- 


report 

the  necessary'  repairs  and  painting  of  the^BbcT'iky^s 
House,  and  the  re-decorating  and  lighting:  the 
Society *8 .INfeeUng  room.  The  Couucn))afc  also 
6tted  up,  and  placed  at  the  disposal  of  t^e**' mem- 
bers^ the  lower  rooms  of  the  Society,  for  a  read- 
ijjg-rgipip, and. fpr  writing,^     .    ,^r 

CknrvEBriAzioitkrMr 

Two  Conver^ieioni'  have*  be^n  bald  •'♦ 
tbe  hesdiori,  the  finft  of-whieh  wa^'  stttincWLIiy 
ladies,  the  second  by  giefttlemen  otily.^  At  .^bbih 
these  gatherings  of  the  membeta  of**  tise  ^^odMy 


^  ^Tia  -. 


♦  »  > 


on  it  out  of  the  Societfs  funds,  has  been  handed  ^""^  ^5^1^  ^^^P^'  the  Ifooms  were  hieoKtenUnUy 
oter  dnrfbg.  the  p*st  yeAr,  to  the  »6yil  Oftm- 1  ^^^^^^'iP^*'!'!?^  .^fl^*^"^  *^5^  1^!  ^^'^ 
misflionert^  who  have  paid  over  to  the  Trea* 
aurers  thfe  amoimt  agreed  upon,  and  the  Col- 
lection will,  be  displayed  at  the  Ifew  Museums 
erected  by  the  Qovernmeut  at  South  Keuwngton. 
..Here  also  wiill  be  shom^n  the  Educational 
Musetmi.  which  has  been  founded  on  the  basis  of 
the  Society's  Educational  Exhibition,  and  the 
nuglfius  of  whicii  was  placed'  by  the  Society  in 
ti«  handa  of  the  Government  for  that  purpose. 
Th«^  Economic  Museum  which  has  been  referred 
to^iii  previpila  rfepotts,  has  also,  wHHn  the  last 
Tqw  months^  been  tranaferred  to  the  Kensington 
Aiusainns  for  diaplayt  the  Government  having 
taken  it  under  their  own  charge  at  the  request 
of  the  Society.  To  Mr.  Thomas  Twining,  jun.,  one 
of  the  Society'^  Vice- Pxesidents,  belongs  the  great 
ii»«rittot  biinging  tbia  mAt4^  .  before  the  public, 
ahd  Qommenoing  the  eoJleelion  within  the  8o^ 
dety'B  Wfcl^ftnd  ul timsftely  inducing  the  Govem- 
naent  to  eatabljsh  it  as  a  National  Institution.  The 
Council  have  endeavoured  to  aid  Mr.  Twining  in 
thia  undertaking,  though  through  that  gentleman's 
liberality  in  providing  the  funds  necessary  for  the 
purpose,  tho  poci^ty  has  been  at  no  expenl^e  what- 
ever in  the  matter. 

The  KttningtoA  Masbuma  were  Ibraially 
ojKned  byhfer  Mftj^sty/ on  Saturday  last,  aft^ 
.  which  tbey,  yrill  be  thrown  open  to  the  public 
fcr  in^pecUon  generally.  Tlie  Council  congratu- 
late tha  members  on  the  realiisation  of  these  ob- 
jeete,  for  which  the  bociety  had  feo  long  laboured. 

BnUSSBLS  CoNQRSSSVa.      . 

Deputations  from  the  Society  attended  these 
Congresses  during  the  autiunn  of  last  year.  ^1  r. 
Twining*!  report  on  the  Economic  Ejchibition  in 
connection  with  ike  Congret  de  Bieniaisauce  his 


has  out«groWfi  its  habitation,  and  that  idro 
must  tie  lost  in  l6oki^  out  fol*  EMlabl^a^ootftBo- 
datimi  for  carrying  >on  its  Really  extoided 
operations.  *      *  j  - 

Publication?  of  thb  CouMtsstoMEUs  of 

Patents.^  '      *  "' 

During  the  Session  the  Commissioners  of  Patents 
have  presented  to  the  Library  of  the  Society' a 
complete  series  of  all  ttielr  pablicatious '  in  all 
about  GOO  volumes,  upon  the  condition  tliat  tfie 
public  have  access  to  them  for  consultatiop,  trte 
of  chargCi  at  all  reasonable  office  houi:$.  7o  xKs 
condition  the  Council  have  acceded,  and  the 
volumes,  as  soon  as  they  can  be'  boimd/,  \iW1)e 
placed  on  shelves  ready  for  the  use'  of  thd  mem- 
bers and  accessible  to  the  ptiblic.  These  publica- 
tions, it  is  almost  needlesa  to  say,  contain  infor- 
mation of  the-  highest  imfiortaEiiee>tO'all  tiigaged 
in  promoting  the  progress  of  Arts,  Manufactures, 
and  Oommferce*  '-•*  f-  ■• 


.  -^ 


.    FlHANCE.  ; 

In  submitting  the  Balance  Sheet  the)  Council 
congiTculate  the  Society  on  the  steady  pref|gr«M 
which,  has  been  made  .during  tho  past  year.  04  » 
comporitoa  of  the  Balance.  She«t  ,(^£.  JL^i[>(>\vith 
thatof  the  preaent  year,  it  will  iae  a&an  ^tbtft  ihe 
Socidty'sittcotoehasbeen, in  1867, Mi^l I  Hs&M. 
asagainst £4,173 17s.  lid.  inl>6G.  Thfeexpcttdi- 
ture  for  the  same  period  has,  however,  been  con- 
siderably in  excess  of  the  year  of  18i56;  i>ut  tfcia 
is  due  to  the  fact,jthat  a  portion  of  tl^e  £7^(^p9id 
off  the  debenture  debt  has  beeu^  imid^out  of 
ordinary  income— in  addition  to  £60  of  the  6ld 
loan  not  bearing  interest  which  baa  been  rcpgjd, 

•  Journal  of  the  Society  of  jfrf«,  toI.  it.,  p.  780. 
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pdn  And  alttfrftttonlft^wMett'hflf^tiindUmatiiriaihi 
to  the  ccmifart'tfiid  <2tonWirfeii(dd  of -tha^mom)^, 
Chring,  also,  to  tlie  T^n^^  iA  whMi'thoittBiittm-i 
nations  Iiave  been  held,  a  very  large  prdpesptiQi^ 
of  the  coat  .of  two  otamiiiati^i^.  |]ffB  fallen  oii 

.  The  tot]^  lUbuities  qF  tne/IBocioty' are  now 
;&l,27o  8fl.  9d.,  as  compared  ^yitll  £l,6|^|14B/6d. 
in  11850,  wlule  the. ca8h,jia  hand ,aud£iub8cript!Q]^i$ 

ontatanding  are:-.*    '", ;  ,/  ■;;■"/  .      ; /! !. .  " 

^  J^\  8.  d. 
Gaslk  ..,...*.,'  464>^!  1  .i 
Bnbacriptiona  due  •  ^ ..    .    96ff  ll"^  6    /; 

'  1,450  12  10  ^  * 
or  £175  48.  Id.  in  excesd  of  the  total  claSms  u^^n 
the  Society,  lea^g  the  entire  of  the  Society's 
ibnded  property  and  other  property  ^ithqnt  a 
daiai  npon  it  This  ia  a  positiqfn  which  no  Omwil 
of  thiB.'^ociety  hae.ever  before rb^enablp to  hms 
before  the  membera.    •  .  i 

The  Secretary  then  read  the  Treaanrera*  State* 
nent  of  the  Ueceiptfi^  Payments,  and  JGjq>eofli* 
turn  daring  die  psat  ywc,  which  w«a  ppblis)i#d 
ia  the  last  number  of  the.  Jonrnnl,  page  43U. 

General  Sir  GkABLBs  Pablby,  K.G*JB.,  aaovBd 
the  adoption  of  the  report,  which  was,  sa^on^^d 
by  Mr.  William  Smith.  .^    ' 

The  Chaikman  then  put  the  motion  to  the 


n'>fl»  \nT  i'»rr }-(!.. '),T(i!S«Win?«(Mft*-    /-  •     »•.■•     /    ^'• 
ti-i.ft  rr  /  .a4  "^^^f..^  ^^^^:« .poster,  Jtf.-d|. 
il:..'.7/  .-.J//-  ri    liPrilf|%NcnAi.,ofFiOBB».       ,        .      .      • 

ru  Mtimim6d(ai^^rini<confon^ty  with  l^e  pro* 
TiiiOli8fof'ttiera^io{^iPerliimi0nt,a(WUli«m  lY., 
d^  4|  intilnled.  IVAA^ot  for,  ^ttling  and  Preaerr- 
iftg.lbur^  JifAoi.iSiianf j^,  Mupenm,  Xibnary,  a«d 
Wcitlttk  ofjrAirb;  iniii^^usoi{ii's  /nn  Fields,  in  the 
^imty^rof  4rtiM/<tf|ie,  for  tha  Beoefit  of  the 
PilUioiandiibfftCSfrtabUshiDg  41  sufficient  Sadow- 
mentibr  iba  diiei;Atta|ntqnance  of  the'£SiiM»'' 
QhabhsrWenliwrtiii  iDiOm^  E«i*,  jun<« .  waa.  duly 
elected  the  Society'a  Trastee  of  the  Soaae 
Museum,  in  the  p||^,9e  9f;his  Royal  Highness 
Prince  Albert,  whos^  ierm  of  office  under  the 

A^ihad^fpW^  r..  :..  r.-.    .r  . 


■»»    <.' 
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JPK..BJKKS'«J>AFSR.QN  IHOS  A^t^D.  STEEL. 

•  .fiibt,^!:  halire  had  ^rei^  ylwiaare  "in  perusing  Mr. 
BtnkA'fl  ve^y»blf^  paper  [read  he  ore  ih^  menl^n  on  the 
27th  uU^.^an^^h^  hoped,  th^t  bome  of  the  veteran  steel 
makers  of  £^e&ield.  would  have  expressed  their  views  on 
the^tibject:'  intlSts'hopeTkmdiHBppblMed.  * 
>    VheO^Mr. BtnksaoMivsdeidro 

meeUpg,    when  the   report  Ava#    unanimously  ***^^!»«***t'^*'^**'*^"*i^*'''*'^*^^ 
-,     /^'  ^  *^  ^  T      •'.  jper-ciei^a^of  DiU-ogpniuuwtahjpbepreaeot.    WiU  yon 

*^^^®^*    -V       -      •         {        i      i  .  f  allow  me  to  inform  Hr.  ^ioks  that  tor  a  period  of  above 

Ihe  hallot  having  remained  open  one  hour*  niti^ycarti  I  hstvc^^aiHtf^ctdred  cast  steel  direct  from  the 

«nd  the  siirutineers  having  rei^orted,  the  Chair-  «alltf4»le4rt)n  fdlspfenirt%altogcthefwiththe'Ctmea«n 

man  declared  that  the  following  noblemen  and'  P'^^)''»^'^«^»»^P*»'**<«'f'.<i^ 

ge_ntleme^had  heen  elected  to^fill  the^sevoral  SlSL"4bt«tS"'^ 

bound  l!o'  admit;  bnt  that  it  itr  atr  estenttal  cldtcieflt,  a  long 
^lct)lftrfe]id^^ifl«M/<'Abdtii'fiv6'y4!aniago;I  adeptodihe 
nBQQfanJftltigeDoiKitet^  wiknsh  HssoonsideiBbly  iaiymved 
the  ft^Uy.  qf  tbq  sis^h.^^giit  9,  itenaoity  it-  cl^ps  not 
pQSsesftVheh  maae  wit^  carbcp  alone*  ; 
.  I  ad  not 'snrpri^d' thai  Mr.  Sand^rsoii  shoi^ld  refuse  to 


offices.  Tlie  names  in  ttatics  are  those  of  mem- 
bers who  have  not,  dnrihg  the  past  year^  filled 
the  offices  to  which  they  have  been  elected. 

pBBflinnMWt 
H^ILfi.  Prihob  Alsebt,  F«RIS«/&q.,  ^. 


'1 


Ijord  Ashborton. 
Waiiam  Brown,  M.P. 
Harry  Chester. 
HeoTv  Ooie,  CB; 
O.  Weotworth  DUke. 
William  Ewart.  M.P. 
Joaepk  Gtf/nn,  F.H.S, 
The  Earl  Granville,  P.R.S. 
tVilliamUvM,  M.P.' 
Jfar^ia  of  Lailadoams. 
•George  Mo^tt,  H.P. 


the  Right  M^n.  ^v-  nhlm 

Pakington,  Bart,  M.P, 
8fr  Joseph  Paxton,  M.P. 
Dra  Lyon  Pla>^air»  iCB. 

.  RR3*     .        •  ^ 
.  John  Scott  Kuss^ll,  FJR.S 
L^rd  Stanley,  M.I^. '  '       * 
R.  Stephen8dA,M.P.,F.R.$. 
WiUiara'Tooh^«K.Rj8«.: 
XUqniaa  Twining,,ji^.. 
7'hitifut4  Wmkworth,^ 

OTKSa  XeNpSB^  OF,  CqUMCJV 


Francis  Bennoch. 
£$9.  Dr.  Booih,  P,R,8, 
"WiUiam  F>.irbaim,  F.R.l^. 
J.  Griffith  Frifh. 

James  OUisber,  F.R.8. 

Peter  Qraham. 

Thomat  Qraham,  F.A.S. 

J,  W.  Gilbart,  F.a8. 


Matthew  Marshall.  '  . 

Edi^anl  8olty,  B\5.S:       ; 
Di*.  Sterihouse,  P.R.jS. 
Colonel  BykesiM.P.,F.R.8. 

Qeorge  Fergnsaon  Wilson, 
F.R,S» 


I  J.  Ci  MaedamUd. 


Mkuft  flcJiBarbonliMd  dai)t7«t«'pig  lik)!!  Into  the  category  of 
■Salifiable  ihm  ov  nfefl9liy>iheiiretaing  and.  puddling 


l^iroa^qi^  .do  ^r^  than  |i;s^i9ve(  exf^ess  of  carbon,  Ihey 

ion  yf  th^eaj^hy  bafics  and  metalloids,  and 
bftngf  tti'"tf  fron.  IbtiO  a'tiJtrtparatiVely  jmre  state. 


remove  f^  porli 


F^rtlapef  it  Kibuld^At^imiVeuy  estp^tneetal  veadSftT  to 
ibioirl^tetl'haMS^doiie'Witairaa  and  Steel  by  way  of 

,emri>»ent.. .-,  ,  v|....;t  .,»*-' 

.  Xn  XhiS,  X  made  Qast^stefel  direct  from  foreign  and 
'Briltish  Ores';  th^  Vfeihlts  were  a  metal  that  would  draw 
into  bars,  but  these  had  no  commehnal  Valuk 

lB.'Nk>vem%«r,  18A±,  I  sd&eeAid  in  redtteingwhlleahle 
ition  to  aipevfeeUy.  ^^  8ta^»  i*esfaviQg,.with  the  sid  of 
fluxes,  J  die  whole  of  Uie  e^ithfr  bsijes  and  nearly ^ihe 
whole  or  the  meiallolfs ;  1  thus  brought  the  ihass  into 
a  ttbte  hotht^UeoiA^'siate  than  any  dibei*  in^tiil  kAotvn  in 
ihe^'siattosi. '  It'hsriiatOQdlUhe  test  ^ffthe  cUScoM^ra' 
giavet  ami  ih^  etoheit%  acl^a  -forjifiye  and'Mi^lf  ^yesn, 
and  has  almost  entirely  displaced  cast-steel  for  calico 
engravers'  dietf  in'flAar<eohnt#3^.'«nd  io  some  extent  in 
Amedca. .  8oentira}y  have  Jiabtained  thecoDtr«loyer  iitm, 
t^at,  from  a  dnctihty  ver>*  near  copper,  I  can  aayanea  by 
almost  itkiperoepiibld'ffegrees  of  hardness  to  ste^l  ;"tb^oe 
tBrdigh  ihe'varioAtii^ikfn^i^ofWeeltosetnt.Sieer^  Ihbnce 
toeassifvar;  tfaeiatiit9isli4heHetaltocoReSpond  with 
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the  degree  of  carbonj^tiou^or  when  desired ilie  impunties 
can  be  removed  antfihe  mbo^  V^tfUDed.  :  ,~    * 

In  Julj,  1866, 1  maUeiroA  aod  steol  from  (in  ctippinge, 
after  t)ie  i tln^  had  ^tkt  vemoyBd.  The  >  «teel  >  madei  from 
these  clippings  wot4d[  ^^rry*  an  e<1^<i  and  0\it,  Ifnt  Would, 
not  stand  much  tati^ue ;  the  jfojl  wa$  very  brU^e  and 
quite  useless.  19id  isienBe  htet  ueeessav^r  te  bring  it  to 
a  liquid  .e^^te  destroyed  the  base  of  th<^  iron.  In 
Novemto,  1855',  I  Iried  ihe  pUu  lately  'i^rOpOsed  by 
Captain  UchatittS)i>f.la«ing  together  certain  proportions 
df  #roagiiV  Hbd  cart  iron.  This  produoed  Uit  an  in- 
different steel,  far  irom  heing  hompjeneotife,  and  it  was  of 
a  low  commercial  Wue;  tliese  «und  other  experiments' 
have  led  me  to  the  oonclnsion  that  fdt*  a  first  class  steel,  ttr 
a  first  class  pure  iron,  we  must  use  the  best  Swediish  iron. 

AUovvNmai 006' word  to  Mc  Mwdiet.on  theboilisg 
process.  Restates,  **  one  remarkable  feature  discloeed  by 
«•*  (thfe'  boHiftg  process)  "  is,  that  very  intense  heat  does 
not  necessarily^^as  hlthertQ  supposed,  impair;  the  quality 
of  iron,  that  it  i^ihe hitherto  imperfeot  methods  of  apply- 
ing the  heat  wheniee  this  impression  has  been  deriv^, 
depriving  th6  puddler  of  the  most  valuable  agent  for 
purifying."  So  long  as  there  are  earthy  bases  in  quan- 
tity present  with  the  metal,  to  protect  ihe  iron  from  the 
action  of  the  ftVe,  this  remark  applies  with  force,  but  as 
the  iron  approaches  purity  this  protection  is  lost,^  and 
the  fireactmg  upon  the  iron  destroys  it.  Our  British  irons 
have  not  the  body  to  withstand  the  heat  necessary  to 
flux  out  the  whole  of  the  earthy  bases.  I  have  kept  cast- 
iron  in  an  air-excluding  crucible  for  nine  hours,  at  a  most 
^ttti^hse  ^hite  heat,  wfftont  injury  to  the  metal.  British 
maUeat^e  iron,-  kept  ia  the  same  state  for  five  hours, 
became  brittle  and  uaeless.  . 

1  oannot  conclude  wfthont  expressing  my  conviction 
that,  although  Mr.  Bessemer's  experiments  have  commer- 
cially failed,  that  gentleman  is  entitled  to  the  best  thanks 
of  the  iron  produeera  and  eonsmners  of  this  country,  for 
he  has  raised  such  a  spirit  of  inquiry  throughout  the 
length  and  breadth  of  ih»  land,  as  must  lead  to  an  im- 
proved system  of  manufacture.  K  o  longer  ago  than  Tues- 
day last,  when  Aftn^ai^;»g  ^^  4K^  joaaufacture  of  iron 
with  an  ironmaster  near  Glasgow,  he  said,  "  would  you 
believ0.it,  Bir»  before  Beneoier'tihsf,  I  never  eonsidered 
it  wo^h  while  to  inquire  into  the  chemical  composition 
of  iron,  or  try  to  get  out  of  the  jog-trot  course  my  father 
pursued;  since  then  I  have  read  and  studied  all  the  pub- 
lifdied  works  'on  the  fnanufaelure  of  iron,  and  although 
I  cannot  say  I  have  improved  the  make,  still  I  have  the 
satisfaction  of  knowing  I  am  working  on  correct  princi- 
ples, and  if  anything  goes  wrong,  I  riiall  not  be  in  the 
dark  as  to  what  it  is.*' 

Should  any  of  your  town  readers  wisli  to  see  samples 
of  the  pure  iron  and  semi-steel  1  have  named,  they  can 
be  seen  any  day  at  the  office  of  the  Inland  Oriental  Steam 
Co.,  9,  Billiter-street.        I  am,  <fec., 

W.  HAWKSWORTH. 

Avon  Steel  and  Iron  W<»rke,  tteer 
Unlitbgow,  Jane  17,  1867. 


Blackbubn.— The  fourteenth  annual  report  of  the 
Literary,  Scientific,  and  Mechanics'  Institution  sliows  that 
the  progress  so  far  made  by  tlie  Institution  is  such  as  to 
justify  favourable  anticipations  as  to  ita  future  increasing 
usefulness  and  utility.  The  number  of  members  at  the 
close  of  the  year  ending  March  8lst,  1857,  was  479, 
showing  a  moderate  increase  since  last  year.  The  attend- 
ance «luring  the  year  at  the  classes  has  fluctuated  con- 
siderably, the  summer  quarters  especially  showing  a 
large  and  almost  inevitable  diminution.  On  t^e  whole, 
the  attendance,  as  compared  with  the  preceding  year,  is 
rather  below  the  average.  The  following  lectures  have 
been  delivered  during  the  last  year,  vi« :— Mr.  H.  W. 


Jktay,.,ii.C»i^.,  "  Klogutio^^y  Kuterta^pme^it/'  Kcv.  A. 
Fraaer,  M.A.,  "  The  Human  Mind  and  i^  Pqwefs."  Bev. 
4.  YvMeanj^  "  Architecture."  Mf.  J.  J.  Myres,  "  At. 
mosp^erie  Air  and  its  Mechanical  Properties,  with  Experi* 
mepts  in  .  i)lustratiQu."  ^r^  ^Qsiih  Singleton.  ''  On 
liea/Ui)i[i  w^ith  Jllustratjons  from  yaiious  ^utbor^"  Bey. 
C.  Kobinson,  l»L.p..!  "Home  Comforts  for  Working 
P.epple." .  Uev.  M.  Macfie/  "  Popular  Delusions."  Mir. 
ilsaac  Lloyd,  */  The  Love*  and  Studv  of  JS^ature.  Ber. 
h\  Skinner,  M«A>., "  Physiology  applied  to  Qealthand 
Educ«|tf^on,  shewing  hpw  tohave  a  sound  mind  in  a  sound 
body."  Mr.  Bavnep,  »*  The  Cotton  Trade.'*  (Ist  Lsc.i 
llev.  B.  D.  Beijd'ell,  **The  Influence  oi!  the  Fine  Arta^ 
Music  and  Poetry."  During  the  year  0fe6  volumes  have 
been  added  to  the  library,  385  votumea  by  purchase,  and 
the  remainder  by  presentation,  makifig  the  totai^  nxunber 
2,862.  The  number  of  volume^^  isstued  this  year  is 
lOjag/against  6,l24  issued  last  year.  Volumes  in  the 
librajy  now,  3*862-'  The  unprecedented  demand  for 
books  affords  proof  of  the  necessity  for  the  much  needed 
augmentation  the  directors  were  enabled  to  make  in  18G5 ; 
with  the  oomparatively  limited  iiumbei'  of  booj^s  as  yet 
in  stockvthei  directors  again  I)egin  to  feel  the  difficulty 
of  snetainittg  the  continued  active  demand,— they  there- 
fore earnestly  desire  to  impress  on  the  minds  of  all  sup> 
portera  of  the  Institution  the  growing  necessity  arising 
for  funds,  to  enable  them  to  fmther  extend  the  usefulness 
of  this  department.  The  following  gentlemen  form  the 
Board  of  Management  for  the  ensuing  year,  viz: — 
Prtndent,  Joseph  Fielden,  Esq, ;  Vice-rnndenU^  James 
Pilkington,  Esq.,  M.P.,  Wm.  Hy.  Hornby,  Esq.,  M.P., 
Major  Feilden,  and  Robert  Hopwood,  Esqs. ;  DirecUn-9^ 
Messrs.  Miles  Baron,  John  Bell,  James.  Booth,  ElZis 
Duckworth,  John  Garstang,  H.  F.  Jopson,  John  Margeri- 
son,  R.  C.  Radcliffe,  Thomas  Ratcliff*.  Jas.  B.  Stones, 
John  Robinson,  and  Robert  Davies  as  representative  of 
the  Engineers'  Class;  Hon,  Seeretariet,  Messrs.  R,  H. 
Hutchinson  and  T.  Ainsworth,  Jun. 

Dui[FBiES.'-*A  work,  entitled  "  The  Dumfries  Album/* 
has  been  lately  published,  under  the  auspices  of  the  Me- 
chanics' Institution,  and  the  profits  are  to  be  devoted  as 
a  contribntiou  to  the  fund  now  being  raised  for  bnilding^ 
a  leoture-hall.  The  "  Album"  is  a  handsomely-printed 
volume,  edited  by  Dr.  A.  Mercer  Adam. 

Nbwport.— The  sixteenth  annual  report  of  the 
AthensBum  and  Mechanics'  Institute  congratulates  the 
members  upon  the  gititifying  position  which  the  Institu- 
tion now  holds.  During  its  sixteen  years'  existence,  it 
has  experienced  many  vicissitudes ;  but  the  year  now 
ending  may  be  regarded  as  one  of  the  most  eventful,  and, 
at  the  same  time,  one  of  the  brightest  in  its  histor)'.  In 
nearly  every  department  there  has  been  a  maiked  im- 
provement, and  the  Committee  are  of  opinion  that  the 
maximum  has  not  yet  been  attained.  They  attribute 
the  gratifying  success  of  the  last  year  to  the  zeal  and 
eflSciencv  of  theseere*ftrte«,  and  of  tho*»  gentlemen  who 
have  so 'kindly  obtained  additional  subscribers;  and  the 
fact  of  a  kindred  institution  in  the  neighbourhood,  hav- 
ing a  large  number  of  members,  not  luving  affected  the 
prosperity  oftheAthenaBum,leadsthccommiUee  to  believe 
that  it  is  now  looked  upon  (and  they  think  deservedly) 
as  a  great  and  powerful  instrument  of  moral  and  intel- 
lectual good.  At  the  commencement  of  the  present  y»r 
the  Institution  was  burdened  with  a  heavy  debt.  This, 
the  Committee,  by  theeworotseof  th»^rictest  economy 
(and  also  by  the  zealous  exert  ions  of  the  gentlemen  before 
referred  to)  have  not  only  been  enabled  to  remove,  but 
thev  have  also  made  a  large  addition  to  the  library, 
besides  havipg  a  balance  of  £1 5  18s.  3d.  in  hand— results 
obtained  entirely  from  the  oi-dinarj'  receipts  of  the  Insti- 
tution. The  committee  have  received  notice  from  the 
Town  Council  to  quit  the  rooms  which  they  have  so  long 
occupied  in  the  Town-hall,  and  they  hope  they  may  be 
enabled  to  procure  more  suitable  premises,  as  the  present 
reading-room  affords  very  inadequate  accommodation  for 
the  increased  number  of  members.    The  increase  in  the 
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number  of  niembcTH  has  been  considerable.  ,The  number 
at  present  enroUccI  is  GSB^-heln^  an  inbreasel  o^  208  over 
the  comesponding  period  of  last  year,  and  ah  ilicrease  of 
28  over  the  highest  number  ever  prevrouslv  belonging  io 
the  Institution,  The  library;  now  contains ^,S88  volumes. 
The  number  circulated  during  the  ^vast  j-ear  has  been 
about  10,000,  being  a  considerable  advance  upon  Uist^ear. 
The  following  lectures  and  entertainments  have  been 
given  during  the  year : — Mr.  B.  Fitzgerald,  "  Two 
Humorous  Entertainments;"  Mr.  J.  Snary,  jun.,  and 
party,  **  Musical  Entertainment ;  '  Mr.  Geo.  Grossmith, 
•*The  Ludicrous  in  Life;"  Mr.  Edward  Thomas, 
**  Festus ;"  Mr.  J.  K.  Applcbee,  *•  The  Life,  Times,  and 
Works  of  John  Bnnyan ; "  Mr.  J.  K.  Applebee,  *'  Thomas 
Hood— Poet  and  Punster ;  * '  Mr.  Geo.  Melville,  *•  Dickens's 
Christmas  Carol;"  The  Rev.  F.  Pollard,  ** Milton's 
Prose  Works;*'  Mr.  Ellis  Roberts  and  Mrs.  Winn, 
"  Minstrelsy,  illustrated  by  Ilarp  and  Voice; **  Mr.  Geo. 
Dawson,  "Hamlet;"  Mr.*  Geo.  Grossmith,  "Nicholas 
Nickleby;"  Mr.  Geo.  Grossmith, '*  Humorous  Charac- 
teristics;" Mr.  J.  K.  Applebee.  "The  Writings  of 
Douglas  Jen-old  V*  Mr.  J.  K.  Applebee,  '*The  Educa- 
tional Movements  of  the  Age."  The  committee  have 
paid  in  fees  to  lecturers,  £47  17k.  6d. ,  and  have  much 
pleasure  in  reporting  that  the  lectures  have  invariably 
been  well  attended,  and  the  fmids  of  the  Institute  mdte- 
rially  benefited  thereby.  The  committee  have  the 
greater  pleasuro  in  stating  this  fact,  inasmuch  as,  for  the 
past  few  years,  lectures  have  generally  been  a  source  of 
loss  to  the  Institute.  The  total  attendance  at  15  lec- 
tures has  amounted  to  2,928,  ^ving  an  average  of  188. 
The  committee  conclude  their  report  by  introducing  a 
marked  acknowledgment  of  tlie  highly  valuable  services 
of  the  retiring  secretaries.  While  not  overlooking  the 
exertions  of  lomier  secretaries,  the  coiiimittee  feel  that 
the  gentlemen  about  retiring  are  entitled  to  the  gratitude 
of  the  Institution,  not  only  for  having  taken  office  at  a 
period  of  almost  unprecedented  depression  in  its  affairs, 
but  for  having  zealously  and  perfceveringly  applied  their 
energies  to  the  interests  of  the  Atheneum  in  a  manner 
which  has  resulted  in  rescuing  it  from  pecuniary  embar- 
rassment and  placing  it  in  a  position  of  more  than  ordi- 
nary prosfjerity.  The  following  gentlemen  have  been 
elected  officers  for  the  present  year : — Pr«M&n<— Sir 
Thomas  Phillips;  Viee-Pretidents — Rev.  E.  Hawkins, 
M.A. ;  Mr.  Wm.  Christophers,  Mr.  R.  G.  Cullum,  Mr. 
Thomas  Jones ;  Homrary  Secretarj/ — Mr.  John  Wood ; 
Librariant — Mr.  William  Wade,  Mr.  W.  Thome  Jones, 
Mr.  Edward  Lewis,  Mr.  Thomas  Fox ;  Treasurers — The 
West  of  England  and  South  Wales  District  Bank :  Audiinrs 
—Mr.  John  Cole,  Mr.  S.  M.  Phillips;  Committee— ^t. 
Benjamin  Taylor,  Mr.  J.  F.  Thomas,  Mr.  George  Jones, 
Mr.  John  Warren,  Mr.  John  Johns,  Mr.  B.  L.  Brown, 
Mr.  Charles  Ryan,  Mr.  John  Adlam,  Mr.  H.  J.  Cullum, 
Mr.  Charles  Rowe,  Mi*.  John  Mason,  Mr.  John  £vans< 


MEETINGS  FOB  THE  ENSUING  WEEK. 

Mo!C.  United  9errlce  Institution,  8|.  Mr.  MosUf^iM  Qor«,  **  On 
the  Sy  tern  of  Inttraetlon  punned  in  the  Ftench  Begi- 
mental  Sehooto." 

TUDU.  Zoological,  3. 

Fsi.  United  Service  Institution,  3.  Lieut.-Col.  MoDougnU, "  Tht 
Genius  and  Cawp»igP"  of  Hannibal." 

8iT.   Asiatic,  2. 


PARLIAMENTARY  REPORTS. 


SESSIONAL  PRINTED  PAPEBS. 
Fax.  ?fo. 

Deihtertd  tm  Jmm  I3ih  and  15M. 

97.  Cape  of  Good  Uo|ie— Correspondence. 
T9.  Armjr,  Ac.^Retums. 

<S.  St.  Jamee't  Pnrk—Betnra. 

89.  Court  of  C'haaoery(lrelaiKl)—Accoanti. 

•JK  Slave  Trade  ( Cuba )~Be|axii. 

98.  Bankrnptcj'( Ireland)— Return. 


52.  BiUa— fioolMiaatkal  CommiMJoa. 

99. Vaadnatioa. 

•0. TurnplKe  Trust*  ArwPcemeAt^ 

Statute  Law  Gomnaisston— Third  Report. 
IMMr&d<UiJumei4tk. 
38  (I)..  OiTil  Sevvicef 4  EstimateS'«<GlaM  i.  (A  Mrteoted  Mpr). 
Tfi.  Coals,  Cinders,  and  Onln^  ^-^Acopuat. 
77  U)^  Poor  Rates  and  Pauperism— Ketura  (a). 
ds  Alarine  Insuranees— Return.- 
40.  BillB*^B«irlal  Acle  Anwdaieat  (aawnded). 

,  Statute  Ijaw  CJomminion— Appendix  to  Third.  Report. 
Delivered  oh  June  17fA. 
ChlMk^Papers  relating  to  the  0|4itm  Tnde. 
Chhia^Correspoadeneo  between  the  Foreiga  OfllM  and  thft 
CoRunorcial  Associaticu  of  Manchester. 
FiBST  Skssioic,  1867. 
151.  Artetlal  Dninege  (Ireland >— Return. 

Delipfred  on  June  18. 
92.  Wiae  and  Spirits— Aocouat. 
94.  SUk— Return. 

I  OS.  Licensed  Passenger  Brokers  (Port  ofLlTerpMl)— B«t«ni. 
61.  BUls— Fraudulent  Trustees,  Jkc.  (aoMndedJ. 
63.  ——» ^  Insurance  of  Lires  (AbateoMat  of  Iaopiae>tax)  CMk- 


66. 


tinuance. 

Wills,  Ac,  of  British  Subjects  Abroad. 


Poor  Laws  (lielaadV~*lOth  Anaoal  Report. 
Delivered  <m  Jam  l9ik. 
86.  St.  James's  Park— Return  (a  corrected  Cop/y. 
38  (6).  Civil  Si  rricee— Estimates,  Class  6. 
108.  Westminster  New  Palaoe-^Retum. 
KL  BUl^Snvlags  Banks  (No.  9 )  (amendedV 

Deltwered  on  Jtme  20tk  and  tind* 
96.  Treasury  Chest— Acootint. 
101.  Hong  Kong— CorrespoAdence. 
KM.  Hudsofi's  Bey  Compan/>-Oop7  of  Lstter. 
83.  Beat  India— Return. 
116.  Hong  Kong— Correspondence. 
99.  Seamen's  Honej  Oiders— Return. 
106.  Marriages— Return. 
2.  Harbour,  ica^  BlUs'-Boaxd  of  Trade  Report;  (2a)»  PmIAmmt 

Town  Harbour. 
67.  Bills— Registration  of  Long  Leases  (Seotland)  (amended). 

70. Sites  for  Workhouses. 

DeUwred  on  June  QZrdf 
92.  Wine  and  Spirits— Account  (a  correotea  Cop/). 
112.  East  India  (  Tenures  of  Land)— Return. 

Delivered  on  June  2Atk. 
106.  British  Museum— Aocount  and  Estimate. 
111.  Pauper  Lunatics  (Marjlebone)— Return. 
121.  Board  of  Health— Return. 
64.  Bills— Leases  and  Sales  of  Settled  SUtes. 
^.         ■    Eleotion  Petitions. 


804. 
1156. 
1264. 
1292. 


1302. 

1480. 
1606. 
1623. 
1637. 
16SY. 

iftBB. 

IBS*. 


PATENT  LAW  AMENDMENT  ACT. 

APPUCATI0K8  FOK  PATSSTTS  AVO  FBOTKCTIOS  ALLOWKA. 

iFrom  Gazette,  June  19.] 
Dated  2\st  Marek,  18S7. 

BewMte  Blaekbura,  ClH>hMn-«^oniinot— hiffWfwaMitn  it  th*- 
manufacture  of  pens. 

Dated  23rd  Aprity  1867. 

John  Thomas  Way,  Welbeck-strcet— Aa  improremeat  in  the 
manuiketnre  of  soap. 

Dated  Stk  Ma^t  1867. 

Juste  Herrero,  63,  Rue  Vivieune,  Paris— An  imptored  iniuag 
and  stamping  machine. 

Dated  Itk  May,  int. 

WiUlam  Charles  Aberdeia,  i6,  Sh^pertoa-eottaget,  Now 
Korthroad,  Islington- The  tubular  elastleiiisteaeraad  stud 

.  ibr  gentlemen's  thlrt  collars  and  wristbanda,  and  other  gar- 
Menti. 

Dated  81*  May,  1867. 

Caleb  Tajler,  Deptfoxd,  Kent— ImpfOTUBMntf  in  the  manufac- 
ture of  sheets  of  material  suitable  fi>r  covering  floors,  and  for 
Other  useful  tturposes. 

V  Dated  37<A  Afay,  1867. 

Randal  CramwelU  Cooduit^tree^^A  new  article,  to  he  called 
**tjpha  Telvet,"  sniuble  for  earpeu,  fttmitnre  hangings, 
wearing  apparel,  and  ot^  useful  purposes. 

Thomas  Urahame,  Upper  Sejmour-street,  Portmaa-equare — 
ImproTetBente  hi  Inland  naTigatioQ* 
JDcM30MM(S|>3l867. 

Louis  Heinemann  and.  Arnold  Heinemann,  Manchester — Im- 
provements in  those  parts  of  printing  machines  celled 
"docton." 

Thomas  Wilson,  Bmdmore^house,  Chiawlckr— iBpconanABU 
in  floating  bodies  used  Ia  washing  machines. 
Dated  3rd  June,  1^67. 

Peter  RothweU  Arrowsmith  and  Robert  CMMe,BotteB4e- 
Moors— Certain  improvements  in  uaohiaeij  in:  otrdisf  cot- 
ton and  other  fibrous  materials. 

Paul  Emile  Chi^ipnis,  Fleet-street— Improvemente  in  stereo  • 
scopes. 

Edmoad  Roj,  36,  Roe  de  TBchkinler,  Paris— Improvcmeatt 
ia  the  construction  of  milwaj  vehicles  for  the  special  gmefom 
of  allowing  them  to  run  freely  on  short  curved  liAes. 
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1560.  Charleii  Robertaon,  London— An  ftppantu  for  olesning  the 

bottoms  of  iron  ahips  while  afloat. 

1561.  Samael  Lees,  James  Lres,  and  Frederick  Lees,  Rochdale — Im- 

proremeiits  in  m«chinerj  for  warping  cotton,  worsted,  and 
other  fibroas  substances. 

1562.  William  Jones,  Kflrer-cottage,  Swansea— Improvements  in 

heating  and  eompres«lng  artificial  fuel. 

1563.  Samuel  Morand,  Manchester-  Improrements  in  appAratua  used 

for  stretching  and  drjing  flibrics. 

1564.  George  Remington,  Hereford-square,  Old  Brompton,  and  John 

Barton  Balcombe,  Hutherland  terrace,  Loughborough ^park, 
Brixton — Improrements  in  locomotire  engines,  sppUcable  to 
common  roads. 

1565.  George  Dcelejr,  West  Bromwieh,  Staflbrd— Improred  means  for 

prerenting  the  explosion  of  steam  boilers. 

1566.  Richard  Archibald  Biooman,  I66,  Fleet-street— Improrements 

in  gas  burners     ( A  communimtion.) 

I66T.  John  Jobeon,  Bulwark-street,  Dorer— Improrements  in  oil 
cans  or  feeders. 

1568.  WUUam  Barr,  IS,  Panton- street,  Hajmarket— Improrements 
in  actual  measurement  for  *' delineating  garments.'*  (A 
communication . ) 

Dated  4th  June,  1857. 

1566.  Laurent  Prosper  Therrin,  5,  Grand  Rue,  Dieppe,  Seine  Tnfe- 
rieure,  Fhince— Improvements  in  railway  breaks,  applicable 
to  rallwaj  carriages,  called  railwaj  lerer  breaks. 

1570.  Ileniy  Constantine  Jennings,  8,  Grt-at  Tower-»treet— Improre- 
*  ments  in  the  manufacture  of  paper,  papier  mach(,  and  other 
similar  subetances. 

1672.  Victor  Blumberg,  Bloomlleld  lodge,  Nottiag-hiU— Improre- 
ments in  the  manuiSuture  of  billiard  tables. 

1573.  WilUam  Miller,  15,  Buckingham  street,  Strand^Improrements 

In  the  maou&cture  of  sugar,  and  in  the  apparatus  used 
therein. 

1574.  William  Harding,  Forest  hill- An  improrement  In  pistol  hol- 

sters. 

1575.  ThODoas  Welcome  Roys,  Southampton,   I»ng  Island,  New 

Tork— Improt  ementa  applicable  to  fire-arm*. 
1676.  James  King,  Obserratory-atreet,  Oxford — Improvements  in  the 
manufiicture  of  shirts. 

1577.  Thomas  Latham  Boote  and  Richard  Boote,  Burslem,  Stafford 

— Improrements  in  the  mannfactureof  ornamental  pottery 
and  articles  nuule  from  claj  and  other  plaatic  materiala. 
Dated  6/A  Jvme,  1857. 

1578.  Robert  Hanham  Collyer,  m.D.,  3,  Park-road,  Regent*s-park — 

An  improred  mode  of  preparing  the  residue  of  beetroot, 
mangold- wurtzel,  and  other  species  of  the  genua  beta  loft  in 
sugar  making  and  diatill.itlon,  to  be  ua«l  as  material  in 
making  paper,  papier  mache,  millboard,  and  other  similar 
maaufiuBtnrea. 

1579.  Richard   Roberts,  Heaton    Norris,  Lancashire,  and   Wright 

Shaw  and  Samuel  Shaw,  Geecroes,  Cheshire — Improrements 
in  machinery  for  wearing  and  folding  fobrics. 

1580.  Edouard   Rousaille,  Juran9on,  near  Fau,  Fiance — Improre- 

ments in  manu&ctnring stearic  acid. 

1581.  Joaeph  Etienn-  Marie  Jean  Clair,  A nnonaj,  France — Certain 

improrements  In  propelling  on  water  and  in  the  air.    (A 
communication.) 
1682.  Thomas  Wheelhouse,  Salford,  and  John  Greenwood,  Pendleton 
— Improrements  in  r«ntilatlng  rehides  or  carriages  in  mo- 
tion. 

1583.  Henry  Schmidt,  34,  Surrc-r-etreet,  Strand— The  new  cork  xvller 

fior  lithc^raphic  printing;.    (A  communication.) 

1584.  George  Collier,  Halifax — Improrements  in  prejMiring  printed 

or  parti- coloured  yams  for  manufooture  Into  flibrics. 

1585.  Ferdinand  Jossa,  St.  Helen's  Colliery,  near  Bbhops  Auckland, 

Durham-  Improrements  in  uniting  ir  n  and  steel. 

1587.  WUUam  Edward  Newton,  66,  Chanoeiy-Iaiie— Improrements 
In  the  manufoctture  of  piaper,  papier  mach£,  cardboard,  and 
other  similar  articles.    (  A  communication . ) 

1589.  Edmund  Knowles  Bluspratt,  Lirerpool,  and  Balthasar  WU- 
helm  Oerland,  46,  Lloyd  street,  Greenheys,  ManchMter— 
Improremen.s  in  treating  waste  liquora  prodooed  in  the 
manufocture  of  chlorine,  and  in  aeparating  nickel,  cobalt, 
and  copper,  fhmi  liquors  containing  them  in  combination 
with  manganese  and  iron. 

Dated  6th  Jmw,  1867. 

1690.  Thomas  George  Shaw,  Dartmouth  row,  Blaokheath — Improre- 
ments in  Imlsteads.    ( A  communication. ) 

159T.  Frederick  Oldfleld  Ward,  Cork-street,  Burlington-gardens,  and 
Frederick  Wynauts,  Rue  de  la  Paix,  Ixellea4ez  Bruxellea — 
Improrements  in  manufoetnrijig  manure  and  obtaining  ao- 
eesaoxyprodttcta. 


1592.  Hiram  Powers,  Florenoe — An  improred  maehinefor  puDdilag> 
•t  mping,  or  cutting  metals  and  other  substaaeea. 

1693.  Rudolph  Dinglinger,  Berlin— Improrements  In  pomps,  wldfek 
improrements  are  also  appUcable  to  steam  enginea. 

1594.  Edwaind  Hirst  Hudson,  Burley,  Yorkshire— Improirements  in 

means  or  apparatus  to  prerent  driring  straiw  lapping  oa  the 
shafting  when  they  shift  off  their  pulllca. 

1595.  Henri  Joseph  No^,  Paris— Improrements  in  portable  iteno- 

•copes. 
1696.  Joaeph   Rogers,   Bartholomew^lose— Improfremmla  in  na- 

chiuery  for  winding  or  folding  drapery  and  other  like  foo^ 
1597.  Edward  Edwards,  Enflefleld-terrace)  De  Bcaurolr-towa,  Kfatgi- 

land— An  improred  mode  of  fkstenlng  stair  rods  and  other 

rods. 
¥598.  Amory  Fairbanks  Sherman,  Roxbury,  Maasachusetts,  U  8.— 

Improrements  in  machinoy  for  breaking,  hatcheUing,  ro?> 

ing,  spinning,  and  tarring  hemp,  flax,  maailla,  or  any  flbroei 

material  or  materials. 
1599.  Alfired  Jesn  Vincent  Dopter,  Paris— Imprormnanta  in  one- 

menting  doth,  wood,  metal,  leather,  and  other  anrfooea. 
Dated  8M  June^  lb57. 

1601.  Donald   Bethune,   Cambridge-terraoe,  Hyde-pax4— Improre- 

menta  in  apparatus  for  prerenting  or  oonauning  snwke  la 
furnaces  and  chimnies. 

1602.  John  Brown,  Golds  Green,  West  Bromwieh,  Staffordshire- 

Certain  Improrements  adapted  to  the  prerentloa  of  steasi' 
boiler  exploeions. 

1603.  Edgar  Brooks,  Birmingham — A  new  or  improred  manufoetuv 

of  gun  barrels,  and  other  articles  of  Uke  mannfhctnre. 


iRrranox  with  coxplktb  SpKciricATioR  FIlbd. 

1658.  Thomas  Turner,  Wolrerhampton- Improrements  In  apparstof 
to  be  employed  as  an  alarm,  and  detector  In  eases  (tf  borg- 
laiy.— 12th  June,  1867. 
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:>|[EETINa    OP    OOUKCIL. 

Wednesday,  July  Ist,  1857. 

.Tka  GauQcil  held  their  first  meeting  this  day 
since  their  election.  The  Rev.  Dr.  Booth, 
F.K.S.,  was  elected  Chairman  for  the  current 
year. 


SOCIETY'S  LONDON  EXAMINATIONS. 

In  tholi»t  of  certificates  awarded,  given  inl€U}t  week's 
Journal^  under  the  head  "  Political  and  Social  Economy," 
a  certificate  of  "  Proficiency"  in  this  subject  api^eiirs  opix)- 
site  the  name  of  W.  W.  Smith.  This  certificate  belongs 
to  Thomas  Mirehouse,  of  the  Royal  Polytecluiic  Insti- 
tutioii.  This  mistake  arose  from  the  candidate  liaving 
affixed  a  wrong  number  to  his  papers. 


SWEDISH  CALCULATING  MACHINE. 

A  iioilce  of  tills  maohino  appeared  in  the  Joumal  of 
the  27th  of  April,  1866  (VoL  3,  p.  411).  "Specimens 
of  tables  calculated,  stereo  moulded,"  and  printed  from 
it,  have  jiist  been  published.  It  is,  therefore,  not  out  of 
place  now  to  give  some  further  particulars  of  its  history 
and  ultimate  oisposiuon.  It  is  unnecessary  to  point  out 
the  manifold  practical  advantages  derived  in  modern 
tnues  irom  the  various  numerical  tables  in  the  liands  of 
scientific  explorers.  Astronomers,  navigators,  engineers, 
actuaries,  and  others,  could  have  made  but  little  pro- 
gress had  it  not  been  for  the  resources  supplied  to  them 
by  thoaie  meu  who,  with  indomitable  perseverance  and 
labour,  have  devoted  so  many  years  of  their  lives  to  this 
irksome  aud  herculean  task.  Where  would  science  and 
its  practical  applications  have  been  at  this  moment  but 
for  the  labours  of  Napier,  Briggs,  and  others?  Notwith- 
standing all  that  has  been  done  to  ensure  accm*acy'— and 
immense  labour  and  care  has  been  bestowed  in  endea* 
vouriu^  to  ensure  it — ^yet  much  still  remains  to  be  done. 
There  is  scarcely  a  numerical  tuble  published  which  does 
not  contain  errors  more  or  less  numerous.  It  was  a  con- 
sideratipn  of  this  important  fact  that  led  Mr.  Babbage  to 
conceive  the  project  of  constructing  a  machine  which,  by 
mechanism  alone,  should  not  only  compute  the  tabular 
numbers,  but  at  the  same  time  impress  its  results  in  such 
a  manner  tliat  tliey  might  be  prmted  immediately  on 
paper,  so  as  to  su[>cr8ede  the  use  of  ordinary  types.  To 
calculate  alone  is  not  sufficient.  To  read  tho  numbers 
and  tranafer  tlieni  to  ty^  is  a  manifest  source  of  error. 
To  ensure  positive  certainty  tlte  machine  must  combine 
the  act  of  mjbclianical  computation  with  that  of  simul- 
taneously pnuting  the  numbers.  This  idea  of  Mr.  JBab- 
bage,  it  is  believed,  is  perfectly  original.  Such  was  the 
origin  of  Mr.  Babbage's  calculating  machine,  and  its  ope- 
rations were  based  on  the  prmctple  of  successive  additions 
of  several  orders  of  differences  derived  from  any  numerical 
series  having  all  its  tenns  connected  by  some  analytical 
law.  The  machine  was  hence  called  the  **  Difference 
Engine."  This  machine  was,  however,  from  various 
causes,  never  completed.  There  had  been,  no  doubt,  a 
variety  of  calculating  machines  previous  to  that  of  Mr. 
Babbage,  but  they  were  simply  for  effecting  arithmetical 
ope^-ations  of  the  most  elementary  kind,  such  as  suldition, 
subtraction,  multiplication,  and  division,  the  very  opera- 
tions which  numerical  tables  are  intended  to  supersede, 
b^  sparing  the  enquirer  the  trouble  of  performing  them 
either  by  the  labour  of  the  head  or  the  manipulations  of 


a  machine^  and  preBonting  the-  results  to  his  eye  in. the 
colutnns  of  a  prihted  page.  ThJb  aboVe  remarks  are  given 
because  it  was  from  a  perusal  of  an  article  in  the  idin- 
hurgh  lUview  for  July>  1834,  describing  Mr.  Babbage's 
niadiine,  that  the  Swedish  machine  has  taken  Its  origin. 
Mr.  George  Scheutz,  at  that  time  tho  editor  of  a  tecuio- 
logical  Jouxoal  at  Stockholm,  after  reading  this  article 
derived  the  idea  of  constnioting  a  machine  for  the  same 
purpose  as  Mr.  Babbage's,  but  after  satisfying  himself  of 
the  practicability  of  the  scheme,  he  lafd  it  aside  for 
ptoseeution  at  a  future  period. 

Three  years  afterwards,  in  the  summer  of  1837, 
his  son,  Mr.  Edward  Scheutz,  at  that  time  a  stu- 
dent at  the  Boyal  Technological  Institute  at  Stock- 
holm, undertook  tho  construction  of  the  machine, 
his  father  giving  him  the  use  of  work-room,  lathe, 
and  tools,  with  their  appliances,  such  as  a  severe 
economy  enabled  him  to  procure,  and  in  the  absence  in 
Sweden  of  those  precio<is  but  expensive  machine  tools 
which  constitute  the  power  of  British  workshops.  He 
commenced  his  work,  and  by  the  end  of  the  summer 
vacation  he  had  so  far  completed  a  model  as  to  demon- 
strate the  feasibility  of  the  work  he  iud  undertaken. 

Hafving  proceeded  thus  far,  the  father  applied  to  the 
government  in  October  of  that  year  for  their  sanction 
aild  assistance,  but  to  this  anplication  a  negative  reply 
was  given  in  the  February  following* 

Not  discouraged,  Mr.  E.  Scheutz  continued  his  labours, 
consulting  from  time  to  time  wltli  his  father,  sometimes 
one  aud  sometimes  the  other  suggesting  improvements 
or  expedients  bv  which  difficulties  might  Ije  overcome. 
After  many  trials  and  alterations,  the  model  was,  in  1840, 
so  far  completed  as  to  calculate  correctly  "  seriea  with 
terms  of  five  figuresand  one  difference,  also  of  fivefigtires," 
and  by  the  end  of  April,  1842,  its  power  was  extended  to 
"calculate  similar  series,  with  two  or  tliree orders  of  dif- 
ferences." In  1843  the  machine,  with  the  printing  appa- 
ratus, was  ready  for  inspection  by  the  lloyal  Swedish 
Academy  of  Sciences,  and  after  several  trials  a  certificate, 
dated  the  18th  Septembei',  1843,  was  signed,  by  Baron 
Jacob  Berzelius,  Secretary  of  the  Academy,  R.  H. 
Selander,  Ajstronomer  of  the  Academy,  and  E.  B. 
Lilliehouk,  R.N.,  Professor  of  Natural  Philosophy  in  the 
Royal  Militar}'  Academy  at  Marieberg.  Tho  following 
passages  are  extracted  from  the  ceitificate : — 

"  The  apparatus  in  c|uestion  is  composed  of  three  pails. 

"1st.  The  Calculating  Machine. — It  cannot  compute 
series  of  a  higher  degree  than  the  third,  nor  does  it  give 
complete  terms  exceeding  five  figures ;  but  in  the  nature 
of  the  mechanism,  there  is  nothing  to  prevent  its  exten- 
sion to  the  working  of  series  of  any  degree  whatever,  and 
to  terms  of  as  nian^-  figures  as  the  j>urp09c  may  require. 

"  2nd.  Tlie  Printing  Macliine. — Every  term  given  by 
the  calculating  apparatus  is  expressed  by  printed  figures, 
closely  arranged  in  lines,  as  in  a  printed  table,  the  lines 
being  impressed  on  some  softer  material,  adapted  to  re- 
ceive galvanoplastic  or  stereotyped  copies^  All  tho  lines 
succeed  each  other  very  correctly  in  the  same  vertical 
column. 

"3rd.  The  Numbering  Machine. — ^Witli  the  printing 
machine,  another  apparatus  is  combined,  which  prints 
the  arguuients  before  every  term.  The  machine  is  put 
in  motion  by  turning  the  handle  of  a  winch,  b>''  means  of 
which,  and  without  further  manipulations,  the  calcula- 
tion, as  well  as  the  printing  and  arranging  of  figuresand 
lines,  are  effected." 

The  inventors,  furaished  with  this  certificate,  sought 
orders  in  various  countries  but  without  success,  and  tho 
machine  remained  shut  up  in  its  case  for  the  ensuing  seven 
years.  Another  inspecti  on  was  then  made  by  a  committee 
of  the  Royal  Academy  of  Sweden,  and  in  the  beginning  of 
J 861,  Mr.  George  Scheutz  made  a  fmther  application  to 
the  government  for  means  to  construct  a  larger  aud  more 
perfect  machine.  The  Royal  Academy  of  Science,  ae 
advisersof  the  government,  recommended  that  the  request 
should  be  granted,  because,  as  their  report  says :— 
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"  The  Messrs.  Scheutz  had  devoted  many  years  of 
labour  to  this  invention,  which,  without  the  least  doubt 
would  bo  useful  to  science ;  and  had  incurred  expenses, 
which,  with  relation  to  their  resources  were  very  consi- 
derable ;  And  that  Mr.  Scheutz,  sen.,  had  for  a  long  time, 
without  assistance  from  the  public,  published  many  use- 
ftd  works  in  his  native  countr}%  relating  to  industrial 
pPOgreaB." 

The  government,  however,  replied  that  **  there  were  no 
public  funds  at  their  disposal  for  the  object  in  question." 

On  the  motion,  however,  of  Mr.  Bnnck,  a  merchant,  and 
member  of  the  Diet  for  Stockholm,  the  diet  in  1851  voted 
a  recompense  in  the  way  of  money  to  the  inventor,  to  be 
paid  a<*ter  the  king,  on  duo  examination,  should  be  satisfied 
that  the  machine  was  completed  and  answei'ed  its  pur- 
1)086.  This  arrangement  was  subsequently,  on  tlie  peti- 
tion of  the  inventors  altered,  and  the  money,  about  £280, 
was  at  once  handed  over  to  the  inventors  to  enable  them 
to  complete  the  invention,  on  condition  of  the  money 
being  refunded  if  the  machine  was  not  completed  before 
the  end  of  the  year  1853.  By  means  of  their  own  exer- 
tions, and  the  noble  assistance  of  some  members  of  the 
Swedish  Academy,  a  sufficient  number  of  subscribers  to 
a  guarantee  for  this  purpose  was  obtained.  The  first 
working  drawing  was  finished  on  the  1st  of  February, 
1852,  and  the  machine  was  completed  before  the  end  of 
October,  1853.  The  original  model  was  confined  in  its 
working  to  the  decimal  scale,  andcould  not  produce  tables 
with  hours,  degrees,  minutes,  die,  nor  could  it  effect  the 
requisite  corrections  in  the  last  figure  printed.  It  is 
understood,  that  to  General  Baron  Fabian  Wrede  the 
merit  of  suggesting  these  important  improvements  is  due. 

The  machine  was  constructed  in  conformity  with 
the  drawings  of  Mr.  Edward  Scheutz,  and  under  his 
inmiediate  superintendence,  at  the  manufactory  of  Mr.  C. 
W.  Ber^trOm,  at  Stockholm  ;  and  when  all  the  parts 
vrere  finished,  and  finally  put  together,  the  new  machine 
imrformed  its  work  so  jwrfcctly,  that  the  first  trials  re- 
quired no  alteration  wliatever.  In  the  report  to  H.  M. 
King  of  Sweden,  the  Uoyal  Academy  not  only  declared 
tiiat  the  inacliine  answered  its  [)urpo.se,  but  at  tlie  same 
time  expressed  its  conviction,  founded  on  the  evidence  of 
facts,  that  the  cxiwiidituro  for  the  completed  machine 
liad  far  exceeded  the  sum  awarded  as  the  national 
i"ecomix5nse.  His  Majesty  then  proposed  to  the  Diet  to 
give  the  inventors  an  additional  recompense,  of  tlie  same 
amount  as  the  former  one,  which  proposition  was  agreed 
to  in  August,  1854,  and  £280  in  addition  to  the  former 
grant  was  made,  in  all  £560. 

In  1854,  the  inventors  brought  their  machine  to  Eng- 
land, and  it  was  first  exhibited  at  J3ermondsey,  at  tlio 
manufactory  of  Messrs.  Bryan,  Donkin  and  Co.,  where 
they  met  with  Mr.  W.  Oravatt,  F.R.S.,  who  took  much 
interest  in  the  invention,  gave  notice  to  tlie  Koyal 
Society  of  the  arrival  of  tlic  ninciiine,  and  explained  its 
operation  to  many  of  the  mcmbcit*.  Tlie  machine  was 
afterwards  depo»ite<l  at  the  lloyal  Society's  rooms  in 
Somerset-house,  and  was  examined  on  many  occasionsby 
numerous  visitora. 

The  machine  was  exliibited  in  the  French  Exhibition 
in  1855,  and  the  gold  medal  was  awarded  to  the  in- 
Tentors. 

Under  the  advice  of  ^Ir.  Gravatt,  it  was  resolved  that 
the  machine  should  be  brought  again  to  England,  and 
that  specimen  tables  should  l»c  printed  to  sIjow  the  prac- 
tical utility  of  the  machine.  Mr.  (h-avatt  offering  to  set 
a|)art  a  room  in  his  own  liouse  for  the  j)urpose.  Previous 
to  the  machine  coming  back  to  England,  it  was  shown 
at  work  in  the  French  liniierial  Ob«ervator}'. 

After  Mr.  E.  Schcutz's  return  to  London,  as  soon  as 
the  machine  was  put  in  order,  and  he  had  con^^ultcd  Mr. 
Bal)bage  and  Mr.  Gravatt  with  regard  to  the  six'cinicii 
tables  to  be  printed,  the  work  was  coinnici)c(Hl,  the  cal- 
culations for  setting  the  machine  being  made  iiartly  by 
Mr.  Gravatt,  according  to  formula  of  his  own,  and  partly 
by  Mr.  £.  Scheutz,  after  formulae  which  General  Bar^ 


Fabian  Wrede  had  the  kindness  to  give  him  on  his  de- 
parture from  Sweden. 

Meanwhile,  what  had  been  passing  in  London  and 
in  Paris  had  not  escaped  the  notice  of  Professor  B.  A. 
Gould,  of  the  Dudlev  Observatory,  Albany,  in  the 
United  States,  who,  conceiving  the  possibility  of  procur- 
ing purchasers  for  the  machine  in  America,  exerted  him- 
self m  the  most  liberal  and  enlightened  spirit  to  accom- 
plish this  object.  The  inventors  had  so  many  times  seen 
their  hopes  blighted,  that  they  did  not  expect  that  any- 
thing decisive  would  rcsult  from  this  new  attempt;  bat 
they  found  themselves  mistaken,  for,  after  some  time, 
they  received  information  from  Professor  Gould  that  the 
teniis  they  had  proposed  had  been  accepted ;  the  machine, 
therefore,  now  belongs  to  the  Dudley  Observaton*,  »t 
Albany,  lieing  a  gift  to  that  Observatory  from  an  en- 
lightened and  public-spirited  merchant  of  that  city,  John 
Fr.  Rathbone,  Esq. 

The  following  extract,  from  the  preface  to  the  tahb 
published,  describes  the  machine  and  its  capabilities :~ 

"  It  may  be  as  well  to  premise  that  the  size  of  the 
whole  machine,  when  placed  on  its  proper  stand  and  pro- 
tected by  its  cover,  is  about  that  of  a  small  square 
pianoforte. 

"The  calculating  portion  of  the  machine,  whidi 
appears  in  the  front  of  the  drawing,  consists  of  a  series  of 
fifteen  upriglit  steel  axes,  i)as8ing  down  the  middle  of  fiw 
horizontal  rows  of  silver-coated  numbering  rings,  fifteen 
in  each  row,  each  ring  being  sup^iorted  by,  and  turning 
concentrically  on  its  own  small  brass  shelf,  having  with 
it  a  hole  rather  less  than  the  largest  diameter  of  the  ring. 
Roimd  the  cylindrical  surface  of  each  ring  are  engra>wl 
the  ordinary  numerals  from  0  to  9,  one  of  which,  in  each 
position  of  the  ring,  appears  in  front,  so  that  the  succes- 
sive numbers  shown  in  any  horizontal  row  of  rings  may 
be  read  from  left  to  right,  as  in  ordinary  writing. 

**  The  upper  row  exhibits  the  number  or  an su'er  result- 
ing from  tlie  calculation  to  fifteen  places  of  figures,  the 
first  eight  of  which  the  machine  stereotyjies.  The  num- 
bers seen  on  the  second  row  of  rings  constitute  the  first 
order  of  differences,  also  to  fifteen  places  of  figures,  it 
that  number  be  required ;  and  the  third,  fourth,  and  fifth 
row  of  rings,  in  like  manner,  exhibit  the  second,  thinl, 
and  fourth  orders  of  differences.  Any  row  can  k*  set  l»y 
hand,  so  as  to  present  to  the  eye  any  number  exprcs-^J 
according  to  the  decimal  scale  of  rotation  ;  such  as  ihc 
number  087654321056789,  the  first  eight  figures  of  which, 
if  in  the  up|>erinos4  row,  would,  on  being  calculateil  hy 
the  machine,  be  immediately  stereotyped.  But  by  simply 
changing  a  ring  iii  each  of  "two  of  the  vertical  columns, 
the  machine  can  Ik3  made  to  exhibit  and  to  calculate 
numbers  expressed  in  the  mixed  scnaiy  system  of  nota- 
tion, as  in  that  of  degrees,  minutes,  seconds,  aud 
decimals  of  a  second.  Thus,  for  instance,  if  the  resoH 
874324687356402  were  indicated  in  the  upper  row  of  ringf. 
it  would  be  stereotyped  87  degrees,  43  minutes,  24-69 
seconds.  While  this  process  is  going  on,  the  argument 
proper  to  each  rehultis  at  the  same  time  also  stereotyped 
in  its  pro|ier  place ;  nothing  more  being  re<iuired  for  thai 
purpose  than  to  set  each  row  of  figure  rings  to  differences 
previously  calculated  from  the  proper  fonuula,  and  to 
jilace  a  strip  of  sheet  lead  on  the  blide  of  the  printinjj 
apparatus ;  then,  by  tuniing  the  handle  (to  do  which 
requires  no  greater  jwwer  than  what  is  exerted  in  turning 
that  of  a  small  barrel-organ),  the  whole  table  rt-quircd  i> 
calculated  and  ttcrcmnoulrfed  in  the  Itad.  By  this  expre^ 
sion  is  meant  that  the  .strip  of  lejid  is  made  intoa  l)09iiti- 
fnl  stereotype  mould,  from  which  any  mimlier  of  ^harj' 
stereotype  plates  can  be  produced  rcadj^  for  the  working 
of  an  ordinary  printing  press.  At  the  average  rate  ot 
wor'King  the  machine,  120  lines  |x-r  hour  of  arguments 
and  results  arc  calculated  and  actuallybtcreotyiJed.ifacU 
for  the  press.  It  is  tbund  on  trial  tliat  the  machine  tul- 
culates  aud  stcreotyjK's,  without  chance  of  error,  two  am 
a-half  pages  of  figures  in  the  same  time  that  a  skilful 
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compositor  would  take  merely  to  set  up  the  types  for  one 
single  page. 

*•  The  apjiearance  of  the  tables  would  have  been  much 
improved  had  the  machine  been  provided  with  better 
steel  figiu'e-wheels,  the  reason  for  not  adopting  which 
alteration  may  be  gathered  from  the  little  historical 
sketch  herein  given. 

^  **  In  order  to  limit  the  size  of  this  little  book,  the  spe- 
cimens given  are  neither  so  numerous  nor  so  extensive  as 
was  at  first  intended.  A  gi-eat  number  of  tables  were 
suggested,*  but  tliey  all  so  evidently  came  within  the 
power  of  this  machine,  and  as  mere  repetition  was  to  he 
avoided,  the  short  R{)ecimens  Nos.  2,  3,  4,  5,  6,  7,  8,  9, 
10,  and  11  were  considered  sufficient  as  examples  of  tables 
i>erfectly  easy  with  this  machine,  which  hapi)ens  to  be 
limited  to  four  orders  of  differences. 

••  Specimen  12,  the  radius  vector  of  Venus,  and  18,  the 
sun's  longitude  for  every  twenty-four  hours,  are  examples 
of  calculations  also  easily  within  the  power  of  four  dif- 
ferences, but  of  which  the  number  of  terms  obtainable  at 
such  wide  intervals  at  one  setting  is  considerably  less 
than  in  the  first-mentioned  specimens.  If,  however,  we 
wanted  the  sun's  longitude,  or  the  radius  vector  of  Venus, 
or  any  similar  table,  for  intervals  of  every  three  hours, 
for  instance,  it  is  evident  that  the  machine  could  pro- 
duce at  each  setting  a  table  of  eight  times  the  extent  of 
the  specimens  given. 

"  In  specimen  14,  the  logarithm  of  the  earth's  radius 
vectx)r,  and  still  more  in  specimen  15,  the  logarithm  of 
the  distance  between  the  earth  and  Mars,  in  consequence 
of  the  wideness  of  the  intervals,  the  want  of  more 
than  four  orders  of  differences,  or  the  addition  of 
some  such  contrivance  as  Mr.  Babbage  has  alluded 
to  in  his  letter  to  Sir  H.  Davy,  July  3rd,  1823,  begins  to 
be  felt.  Should,  however,  five  places  of  decimals  be  con- 
sidered sufficient,  double  the  number  of  tenns  could  be 
produced  in  one  setting  in  each  of  the  specimens  14  and 
15 ;  or,  if  the  intervals  were  smaller,  the  same  remark 
would  apply  to  these  specimens  as  to  specimens  12  and 
13 ;  ana  it  must  be  borne  in  mind,  that,  however  ^hort 
the  range  maybe  in  this  machine  at  any  one  setting,  the 
answers  are  calculated  indifferently  in  either  the  decimal 
or  in  the  mixed  senary  scales,  and  stereomoulded  at  the 
same  time  without  chance  of  error." 

It  seems  difficult  to  understand  why  so  little  notice  of 
so  important  a  machine  should  have  been  bestowed  upon 
it  by  the  Royal  Society  as  a  body,  though,  doubtless, 
there  are  many  among  its  members  who  did  appreciate 
its  merits,  and  who,  by  their  sympathy  and  fnendship, 
cheered  its  inventors  in  their  struggles  and  difficulties. 

In  Mr.  Babbage,  the  inventors  found  a  warm  friend  and 
energetic  advocate.  At  the  annual  meeting  of  the  Royal 
Society,  Mr.  Babbage  brought  the  subject  before  the 
members.  Aft^r  agreeing  in  tlie  justice  of  the  award  of 
the  Copley  medal  to  M.  Foucault,  and  the  first  and 
second  royal  medals  to  Messrs.  Hind  and  Westwood,  he 
said : — 

'*  There  is,  however,  an  instrument  to  which  we  have 
given  hospitality  during  many  months  in  these  apart- 
ments, which  I  think  highly  deserving  of  a  medal ;  and 
1  had  hoped  that  on  the  present  occasion  it  might  at 
least  have  been  considered  worthy  of  being  placed  amongst 
the  list  of  candidates  for  that  honour.  I  allude  to  the 
admirable  machine  for  calculating  and  printing  tables  by 
differences,  and  producing  a  mould  for  the  stereotype 
plates  to  print  the  computed  results— an  instmmentVe 
owe  to  the  genius  and  persevering  labour  of  Mr.  Scheutz 
of  Stockholm.  A  committee  of  the  Ro3'al  Society  has 
already  reported  VL\yon  the  machine,  and  1  can  myself  bear 
testimony  to  the  care  and  attention  which  our  secretary  be- 
stowed upon  that  valuable  report.    But  as  some  misaj)- 


*  Such  as  second  logarithms,  anti-logarithms,  powers  of 
sines,  Ad  natural  tioes,  &c.,  life  annoity  tobies,  interest  tables, 
difference  of  latitude  and  departure,  mensuration,  flow  of  water 
in  canals  and  through  pipes,  earthwork  tables,  &c. 


prehension  exists  in  the  public  mind  respecting  the  origi- 
nality displayed  in  that  invention,  I  trust  that  having, 
as  is  well  Known,  given  much  attention  to  the  subject,  I 
may  be  permitted  briefly  to  explain  some  of  its  principles, 
and  thus  render  justice  to  its  author."*   ♦    *    ♦    *    ♦ 

After  bearing  testimony  to  the  great  merit  of  the  ma- 
chine, and  recounting  the  diffictdties  and  struggles  of  the 
inventors,  Mr.  Babbage  proceeded  to  say  : — 

*•  A  glance  at  this  machine  will  convince  any  compe- 
tent judge  that  this  sum*  must  be  very  far  fiom  replacing 
the  mere  money  expended,  during  a  period  of  almost 
twenty  years,  in  its  contrivance  and  construction.  But 
Sweden  has  thus  secured  for  herself  the  glory  of  having 
been  the  first  nation  practically  to  produce  a  machine 
for  Calculating  Mathematical  Tables  by  Differences,  and 
Printing  the  Results.  Wealthier  and  more  powerful 
nations  will  regret  that  the  country  of  Berzelius  should 
thus  have  anticipated  them,  in  giving  effect  to  an  inven- 
tion which  requires  for  its  perfection  the  tools  of  nations 
niore  highly  advanced  in  mechanical  science.  But  there 
is  still  left  to  them  the  honour  of  acknowledging  the  ser- 
vices of  a  foreigner,  from  which  the  richest  and  most 
commei-cial  countries  will  uerive  the  greatest  advantage." 

It  must  ever  remain  a  reproach  tluit  the  tavans  of  this 
country  permitted  the  machine  to  quit  our  shores,  and 
that  no  one  of  a  nation  which  prides  itself  above  i^ 
things  on  being  practical,  should  have  been  sufficiently 
interested  in  the  instrument,  as  to  take  the  course  of  the 
enlightened  American  citizen,  and  purchase  it  for  the 
use  of  one  of  our  National  Institutions. 


EDUCATIONAL  CONFERENCE. 

Thp  first  of  the  three  general  Conferences  for  discuss- 
ing the  Educational  question,  especially  in  relation  to 
the  early  age  at  which  the  children  of  the  working 
classes  are  removed  from  school,  was  held  on  Monday, 
at  Willis's  Rooms,  under  the  presidency  of  Prince 
Albert.  Long  beforo  the  hour  fixed  for  taking  the  chair 
the  room  waa  completely  crowded,  and  the  reception 
accorded  to  his  Royal  Highness  on  his  arrival  was  most 
warm  and  flattering.  Among  those  pi-esent  were  Earl 
Granville,  the  Bishops  of  London,  Oxford,  St.  Asaph. 
Durham,  Sodor  and  Man,  Winchester,  and  Manchester ; 
Lord  Brougham,  Lord  Ward,  Lord  Calthor|)e,  Sir  John 
Pakington,  Lord  Kinnaird,  Mr.  Robert  Owen,  Major 
General  Grey,  Miss  Carpenter,  &c.  His  Royal  High- 
ness on  taking  the  the  chair  addressed  the  meeting  as 
follows : — 

*•  Gentlemen,  we  have  met  to-day  in  the  sacred 
cause  of  Education— of  National  Education.  This 
word,  which  means  no  leas  than  the  moral  and  intellec- 
tual development  of  the  rising  generation,  and,  there- 
fore, the  national  welfare,  is  well  calculated  to  engross 
our  minds,  and  opens  a  question  worthy  of  a  nation's 
deepest  interest  and  most  anxious  consideration.  Gen- 
tlemen, the  nation  is  alive  to  its  importance,  and  our 
presence  here  to-day  gives  further  evidence  (if  such  evi- 
dence were  needed)  of  its  anxiety  to  give  it  that  consi- 
deration. Looking  to  former  times,  we  find  that  our 
forefatliers,  with  their  wonted  piety  and  paternal  care, 
had  established  a  system  of  national  education,  based 
U)X)n  the  iiarish  organisation  and  forming  part  of  parish 
life,  which  met  the  wants  of  their  day,  and  had  in  it  a 
certain  unity  and  completeness  which  we  may  well  envy 
at  the  present  moment.  But  in  the  progi'ess  of  time 
our  wants  have  outstripped  that  system,  and  the  condi- 
tion of  the  country  has  w  completely  changed  even  with- 
in these  last  50  yeara  that  the  old  parochial  division  is 
no  longer  adequate  for  the  present  population.  This 
has  increased  during  that  period  in  England  and  Wales 
from,  in  round  numers,  9,000,000  to  18,000,000,  and, 
where  there  formerly  existed  comparatively  small  towns 

*  Ihe  £M0  mentioned  as  granted  by  the  Swedish  Govern* 
ment* 
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and  villages,  we  now  see  mighty  cities,  like  Liverpool, 
Manchester.  Hull,  Leeds,  Birmingham,  and  others,  with 
their  hundreds  of  thousands,  springing  up  almost,  as  it 
were,  by  enchantment;  London  having  increased  to 
nearly  two  and  a  half  million  of  souls,  and  the  factory 
district  of  Lancashire  alone  having  aggregated  a  popula* 
tion  of  nearly  3,000,000  within  a  radius  of  30  miles; 
This  change  could  not  escape  the  watchful  eye  of  a  pa- 
triotic public ;  but  how  to  provide  the  means  of  satisfy- 
ing the  new  wants  could  not  be  a  matter  of  easy  solution. 
While  zeal  for  the  public  good,  a  fervent  religious 
spirit,  and  true  philanthi'opy  are  qualities  eminently 
distinguishing  our  countrymen,  the  love  of  liberty  and 
an  aversion  from  being  controlled  by  the  power  of  the 
State  in  matters  nearest  to  their  hearts,  are  feelings 
which  will  always  most  powerfully  influence  them  m 
action.  Thus  the  common  object  has  been  contemplated 
from  the  most  different  points  of  view,  and  pursued  often 
upon  antagonistic  principles.  Some  have  sought  the 
aid  of  Government,  others  that  of  the  Church  to  which 
they  belong ;  some  have  declared  it  to  be  the  duty  of  the 
State  to  provide  elementary  instruction  for  the  people  at 
large,  others  have  seen  in  State  interference  a  check  to 
the  spontaneous  exertions  of  the  people  themselves,  and 
an  interference  with  self-government;  some,  again,  have 
advocated  a  plan  of  compulsory  education  based  upon 
local  self-government,  and  others  the  volimtary  system 
in  ito  widest  development.  While  these  have  bean 
some  of  the  political  subjects  of  difference,  those  in  the 
religious  field  have  not  been  less  marked  and  potent. 
We  find,  on  the  one  hand,  the  wish  to  see  secular  and 
religious  instruction  separated,  and  the  former  recognised 
as  an  innate  and  Inherent  right,  to  which  each  member 
of  society  has  a  claim,  and  which  ought  not  to  be  denied 
to  him  if  he  refuses  to  take  along  with  it  the  inculcation 
of  a  pai*ticular  dogma  to  which  he  objects  as  unsound ; 
while  we  sec,  on  the  other  hand,  the  doctrines  asserted 
that  no  education  can  be  sound  which  does  not  rest  on 
religious  instruction,  and  that  religious  truth  is  too 
sacred  to  be  modified  and  tampered  with,  even  in  its 
minutest  deductions,  for  the  sake  of  procuring  a  general 
agreement.  Gentlemen ,  if  these  differences  were  to  have 
been  discussed  here  to-day  I  should  not  have  been  able 
to  respond  to  your  invitation  to  take  the  chair,  as  1 
should  have  it  thought  inconsistent  with  the  position 
which  I  occupy  and  with  the  duty  which  I  owe  to  the 
Queen  and  the  country  at  large.  1  see  those  here  before 
me  who  have  taken  a  leading  part  in  these  important 
discussions,  and  1  am  happy  to  meet  them  upon  a  neutral 
ground ;  happy  to  find  that  there  is  a  neutral  ground 
upon  which  their  varied  talents  and  abilities  can  be 
brought  to  bear  in  communion  upon  the  common  object ; 
and  proud  and  grateful  to  them  that  they  should  have 
allowed  me  to  preside  over  them  for  the  jmrpose  of  work- 
ing together  in  the  common  vineyard.  I  feel  certain 
that  the  gi^eatest  benefit  must  arise  to  the  cause  we  have 
all  so  much  at  heart  by  the  mere  free  exchange  of  your 
thoughts  and  various  experience.  You  may  well  be 
proud,  gentlemen,  of  the  results  hitherto  achieved  by 
your  rival  ettorts,  and  ma}'  point  to  the  fact  that,  since 
the  beginning  of  the  century,  while  the  population  has 
doubled  itself,  the  number  of  schools  both  public  and 
|wivate  has  Ikjcm  multiplied  14  times.  In  1801  there 
were  in  England  and  Wales,  of  public  schools,  2876  ;  of 
private  bchoolH,  487— total,  3363.  In  1851  (the  year  of 
the  Census)  tliero  were  in  Kngland  and  Wales,  of  public 
schools,  ]t>,oI8;  of  private  schools,  30,524 — total, 
46,042;  giving  instruction  in  all  to  2,144,378  scholars; 
of  whom  1,422,982  belong  to  public  schools,  and  721,396 
to  the  private  schools.  The  rate  of  progi'css  is  further 
illustrated  by  statiatioH  which  show  that  in  1818  the 
proix)rtion  of  day  scholars  to  the  population  was  1  in  17 ; 
in  1833,  1  in  11 ;  and  in  IBol,  1  in  8.  These  are  great 
results,  although  1  Iioihj  they  may  only  be  received  as 
instalments  of  what  has  yet  to  be  done.  But  what  must 
be  your  feelings  when  you  reflect  upon  the  fact,  the  i 


quiry  into  which  has  brought  us  together,  that  this  great 
boon  thus  obtained  for  the  mass  of  the  people,  and 
which  is  freely  offered  to  them,  should  have  been  only 
partially  accepted,  and  upon  the  whole  so  insafficieotly 
applied  as  to  render  its  use  most  valueless  ?    We  are 
told  that  the  total  population  in  England  and  Wales  of 
children  between  the  i^es  of  3  and  15  being  estimated 
at  4,908,696,  only  2,046,848  attend  school  at  all,  vhile 
2,861,848  receive  no  instruction  whatever.    At  the  ame 
time  an  analysis  of  the  scholars  with  reference  to  the 
length  of  time  allowed  for  their  school  tuition  shovs 
that  42  per  cent,  of  them  have  been  at  school  for  ]m 
than  one  year,  22  per  cent,  during  one  year,  15  per  cent. 
during  two  years,  9  per  cent,  during  three  years,  5  per 
cent,  during  four  years,  and  4  per  cent,  during  five  yean. 
Therefore  out  of  the  two  millions  of  scholars  aUaded  to 
more  than  one  million  and  a  half  remain  only  two  yean 
at  school.    I  leave  it  to  you  to  judge  what  the  resoltaof 
such  an  education  can  be.    I  find  further  that  of  these 
two  millions  of  children  attending  school  only  aboat 
600,000  are  above  the  age  of  nine.    Gentlemen,  these 
are  startling  facts,  which  render  it  evident  that  no  ex- 
tension of  the  means  of  education  will  be  of  any  avail 
unless  this  evil,  which  lies  at  the  root  of  the  whole 
question,  be  removed,  and  that  it  is  high  time  that  the 
country  should  become  thoroughly  awake  to  its  exis- 
tence and  prepared  to  meet  it  energetically.    To  impre» 
this  upon  the  public  mind,  is  the  object  of  our  confer- 
ence.   Public  opinion  is  the  powerful  lever  which  in 
these  days  moves  a  people  for  good  and  for  evil,  and  to 
public  opinion  we  must  therefore  appeal  if  wewoold 
achieve  any  lasting  and  beneficial  results.    You,  gentle- 
men, will  richly  add  to  the  services  which  you  have  al- 
ready rendered  to  the  noble  cause  if  you  will  prep*^ 
public  opinion  bpr  your  inquiry  into  this  state  of  things, 
and  by  discussing  in  your  sections    the   causes  of  it 
as  well   as  the  remedies  which  may  lie  within  oor 
reach.    This  will  be  no  easy  matter ;  but  even  if  ypor 
labours  should  not  result  in  the  adoption  of  any  im- 
mediate ]^ractic»l  steps,  you  will  have  done  great  good 
in  prepanug  for  them.    It  will  probably  happen  that, 
in  this  instance  as  in  most  others,  the  cause  which  \^ 
duces  the  evil  will  be  more  easily  detected  than  its  remedy, 
and  yet  a  just  appreciation  of  the  former  must  ever  Ik 
the  first  and  essential  condition  for  the  discovery  of  the 
latter.    You  will  probably  trace  the  cause  of  our  social 
condition  to  a  state  of  ignorance  and  lethargic  indifierenn' 
on  the  subject  among  the  parents  generally;  but  the  root 
of  the  evil  will,  I  suspect,  also  be  found  to  extend  into 
that  field  on  which  the  political  economist  exerciseii  hi» 
activity — I  mean  the  labour  markets— demand  and  BU}i|'ly- 
To  dissipate  that  ignorance  and  rouse  from  that  letbai^y 
may  be  difiicult,  but  with  the  united  and  earnest  cffurts 
of  all  who  are  the  friends  of  the  working  classes  it  ought. 
after  all,  to  be  only  a  question  of  time.    What  measure^ 
can  be  brought  to  bear  upon  the  other  root  of  the  ev-' 
is  a  more  delicate  question,  and  will  require  the  nicft^J 
care  in  handling,  for  there  you  cut  into  the  very  qw* 
of  the  working  man's  condition.    His  children  are  npt 
only  his  offnpriug,  to  be  reared  for  a  future  independciij 
lX)sition,  but  they  constitute  part  of  his  productive  po^f' 
and  work  with  him  for  the  staff  of  life;  the  daughtcf 
esiiccially  are  the  handmaids  of  the  hoiuw,  the  assistantj 
of  the  mother,  the  nurses  of  the  younger  childrtn,  the 
aged,  and  the  sick.     To  deprive  the  laltouring  family 
of  their  liclp  would  bo  almost  to  |>aralyse  its  donicstK 
existence.      On    the    other    hand,  carefully   collects 
statistics  reveal  to  us  the  fact  that  while  about  GOO,0W 
children  between  the  ages  of  3  and  15  are  absent  frow 
school,  but  known  to  be  employed,  no  less  that  2,200,W 
are  nyt  at  school,  whose  alwence  cannot  l>e  traced  to  af) 
ascertained  employment  or  other  legitimate  cause,    ij* 
will  have  to  work,  then,  u|X)n  the  minds  and  hearts  t)fth^. 
paix^nts,  to  place  before  them  the  irre|^rahle  mischiif* 
which  they  inflict  upon  those  who  arc  entrusted  to  their 
care  by  keeping  them  from  the  light  of  knowledge,  to 
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bring  home  to  their  conviction  that  it  is  their  duty  to 
exert  themselves  for  their  children's  education,  bearing 
in  mind  at  the  same  time  that  it  is  not  only  their  most 
sacred  duty,  but  also  their  highest  privilege.  Unless 
they  work  with  you,  your  work,  our  work,  will  be  vain ; 
but  you  will  not  fail,  I  feel  sure,  in  obtaining  their  co- 
operation if  you  remind  them  of  their  duty  to  their 
God  and  Creator.  Our  Heavenly  Father,  in  his  bound- 
less goodness,  has  made  his  creatures  that  they  should 
be  happy,  and  in  his  wisdom  has  fitted  his  means  to 
his  ends,  giving  to  all  of  them  different  qualities  and 
faculties  in  using  and  developing  which  they  fulfil  their 
destiny,  and,  running  their  uniform  course  according  to 
his  prescription,  they  find  tliat  happiness  which  he  has 
intended  for  them.  Man  alone  is  bom  into  this  world 
with  faculties  far  nobler  than  the  other  creatures, 
reflecting  the  image  of  Him  who  has  willed  that  there 
should  be  beings  on  earth  to  know  and  worship  Him, 
but  endowed  with  the  power  of  self-determination,  having 
reason  given  him  for  his  guide.  He  can  develope  his 
faculties,  place  himself  in  harmony  with  his  Divine 
prototype,  and  attain  that  happiness  which  is  ofiered  to 
him  on  earth',  to  be  completed  hereafter  in  entire  union 
with  Him  through  the  mercy  of  Christ.  But  he  can 
also  leave  these  faculties  unimproved,  and  miss  his 
mission  on  earth.  He  will  then  smk  to  the  level  of  the 
lower  animals,  forfeit  happiness,  and  separate  from  his 
God,  whom  he  did  not  Imow  how  to  find.  Gentlemen, 
1  say  man  has  no  right  to  do  this,  he  has  no  right  to 
throw  off  the  task  which  is  laid  upon  him  for  his  happi- 
ness ;  it  is  his  duty  to  fulfil  his  mission  to  the  utmost  of 
his  power ;  but  it  is  our  duty,  the  duty  of  those  whom 
Providence  has  removed  from  this  awful  struggle  and 
placed  beyond  this  fearful  danger,  manfully,  unceasingly, 
and  untiringly  to  aid  by  advice,  assistance,  and  example, 
the  great  buls  of  the  people,  who,  without  such  aid,  must 
almost  inevitably  succumb  to  the  difficulty  of  their  task. 
They  will  not  cast  from  them  the  aiding  hand,  and  the 
Almighty  will  bless  the  labours  of  those  who  work  in  his 
cause." 

The  Secretary  then  read  the  report,  which  recapitulated 
the  various  points  of  interest  dwelt  upon  in  the  speech 
of  Prince  Albert,  and  stated  that  since  1889,  £2,000,000 
had  been  expended  in  the  erection  of  school  buildings, 
thus  affording  the  means  of  education  to  more  than 
500f000  children,  while  a  sum  exceeding  £1,250,000  was 
annually  expended  for  the  support  of  schools  ior  the 
children  of  the  working  classes.  Lord  Brougham  next 
addressed  the  nieeting,  and  said  that  in  the  present  state 
of  affairs  he  believed  that  a  great  deal  might  be  aone  by 
enlisting  on  their  side  the  great  employers  of  labour,  and 
by  means  of  the  masters  influencing  the  men  to  avail 
themselves  more  extensively  of  the  means  of  education 
for  their  children  which  were  brought  within  their  reach. 
The  Bishop  of  Oxford  said  that  the  difiiculty  which  they 
had  to  overcome  was  not  to  provide  schools  for  the 
children,  but  children  for  the  schools.  They  must  first 
discover  the  cause  of  this  evil  before  they  could  offer  to 
administer  to  its  cure.  He  believed  that,  over  and  above 
the  causes  for  the  absence  of  young  children  from  the 
schools,  was  the  want  of  firm  authority  on  the  part  of 
parents,  and  the  want  of  a  willing  obedience  on  the  part 
of  tlie  children.  They  must  exert  themselves  to  show  to 
the  vast  body  of  i>arents  that  the  use  of  the  schools  was  a 
positive  and  certain  gain  to  their  children  ;  but  for  this 
purpose  they  must  be  united  amons:  themselves,  and  the 
disputes  and  differences  as  to  the  boon  to  be  given  muHt 
cease.  The  present  Conference  would  do  much  to  heal 
such  divisions  among  the  promoters  of  education,  and 
but  for  the  unhappy  differences  that  had  existed,  he 
believed  the  strong  moral  sense  of  the  people  of  England 
would  of  itself  have  done  away  with  all  the  needless 
causes  for  suspicion.  The  Rev.  Canon  Moseley  said  that 
the  cause  which  led  the  children  of  working  men  to  be 
so  early  removed  from  school  was  to  bo  found  in  the  in- 
differeooe  of  parents,  not  in  their  poverty  or  want  of 


affection,  but  in  their  want  of  proper  appreciation  of  the 
value  which  education  would  be  to  their  children  in  their 
struggle  through  life.  His  Royal  Highness  then  formally 
declared  the  Educational  Conference  opened,  and  ad- 
journed the  proceedings  to  the  following  day. — On 
Tuesday,  the  five  sections  of  the  Conference  met  at  the 
Thatched  House  Tavern  for  the  purpose  of  discussing  the 
papers  submitted  to  them.  Between  SO  and  40  papers  on 
the  different  points  of  interest  connected  with  a  great 
scheme  of  education  were  read  and  discussed.  All  the 
rooms  in  whidi  the  meetings  were  held  were  much 
crowded  throughout  the  day,  the  great  majority  of  the 
audience  being  dergymen  connected  with  schools  for  the 
children  of  the  working  classes  in  all  parts  of  the  country. 
In  Section  A  the  chairman  was  the  Bishop  of  Oxford,  the 
Rev.  F.  Watkins,  one  of  her  Majesty's  inspectors  of  schools, 
officiating  as  secretary.  The  object  of  this  section  was 
to  inquire  into  the  fact  of  the  aUeged  early  removal  of 
children  from  school  in  the  agricultural,  manufacturing, 
and  mining  districts  of  England,  Scotland,  and  Wales ; 
and  into  the  causes  of  such  early  removal  and  its  results. 
Section  B  was  presided  over  by  the  Right  Hon.  W. 
Cowper,  M.P.,  the  Rev.  J.  D.  Glennie,  jun..  officiating 
as  secretary.  The  papers  read  in  this  section  were  an 
inquiry  into  the  circumstances  attending  the  removal  of 
children  from  the  schools  in  continental  countries,  with 
a  view  to  seeing  how  far  that  removal  took  place  at  a 
later  or  an  eat  Iter  age  as  compared  with  the  same  event 
in  this  country.  In  Section  C  the  Chairman  was  Sir  J. 
Kay  Shuttleworth,  Bart.,  the  Rev.  Nash  Stephenson  offi- 
ciating as  secretaiy.  The  object  of  this  section  was  to 
consider  the  expedients  which  have  been  proposed  for 
keeping  the  children  of  the  working  classes  longer  at 
school,  under  the  heads  of  certificate  schemes  and  prize 
schemes.  In  Section  Z>,  which  was  presided  over  by  the 
Dean  of  Salisbury,  the  business  was  the  consideration  of 
the  merits  of  the'  half-time  schemes,  being  schemes  for 
the  occupation  of  childi-en  half  their  time  at  school  and 
half  at  labour ;  the  same  arrangement  being  proposed  to 
be  made  by  parents  and  employers  voluntamy,  as  is  made 
conipulsorily  imder  the  provisions  of  the  Factory  Bill. 
In  Section  E,  which  was  presided  over  by  the  Dean  of 
Bristol,  the  surplus  papers  which  it  was  found  impossible 
for  the  other  sections  to  consider  in  the  time  aUotted 
for  their  sittings  were  read. — The  final  meeting  of  the 
Conference  took  place  on  Wednesday ,[at  Willis's  Rooms. 
Ekui  Granville  took  the  chair,  and  called  upon  the 
chairmen  of  the  different  sections  to  present  their  reports. 
The  Bishop  of  Oxford,  as  chairman  of  Section  A,  sub- 
mitted the  conclusions  at  which  they  had  arrived,  and 
embodied  them  in  the  following  resolution : — 

'*  That  it  is  the  opinion  of  this  Conference  that  the  greater 
namber  of  the  children  of  the  working  classes  an  removMl  from 
school  at  so  earl V  aa  a^  as  serioasly  to  interfeie  with  their  eda- 
catioa.  That  while  this  Conference  is  precluded  from  entering 
on  the  question  of  legislative  interference,  it  would  call  the  at- 
tention of  the  friends  of  education  to  the  positive  amount  ot  good 
which  may  be  effected  as  to  increasing  the  age  to  which  children 
continue  at  school  by  the  improvement  of  the  schools  themselves, 
and  bringing  moral  and  religious  influences  to  bear  upon  both 
the  parents  and  children." 

Sir  J.  Pakington  seconded  the  resolution,  which  was 
supported  by  the  Marquis  of  Lansdowne  and  carried  un- 
animously, the  meeting  having  declined  to  entertain  an 
ameudinent  offered  by  Mr.  Robert  Owen.  The  Right 
Hon.  W.  Cowper,  M.P.,  then  moved  the  following 
resolution  embodying  the  conclusions  of  Section  £ : — 

"  That  throughout  the  north  of  Europe  the  children  of  the 
working  classes  are  kept  for  a  longer  period  at  school,  and  to  a 
riper  age,  than  in  this  country." 

Mr.  Akroyd,  M.P.,  seconded  t4ie  resolution,  which  was 
carried  unanimously.  Sir  J.  K.  Shuttleworth,  as  chair- 
man of  Section  (7,  then  moved  the  following  resolution : 

**  That  registration,  oertiScate,  and  prise  schemes  have  been 
shown  to  have  been  applied  in  certain  localities  with  advantage, 
and  to  be  worthy  of  more  extensive  triaL" 
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Mr.  £.  Baines,  of  Leeds,  seconded,  and  the  Kev.  Canon 
Oirdlestone  supported,  the  resolution,  which  was  put  and 
carried.  The  Dean  of  Salisbury  then  moved  the  follow- 
ing resolution,  as  chairman  of  Section  D : — 

'*  That  the  Toluntvy  half-time  schemes  have  been  with  sac- 
GC88  adopted  in  certain  localities,  and  may  be  recommended  for 
farther  trial.'* 

Mr.  S.  Morley  seconded  the  resolution,  which  was 
agreed  to.  The  Dean  of  Bristol  then  moved  the  follow- 
ing, as  chairman  of  Sietion  E : — 

**  That  this  Conference  considers  the  enconra.semcnt  of  indas- 
trial  education  in  elementary  schoolB,  especially  among  |(irls, 
to  be  very  desirable,  and  that  such  instruction  is  peculiarly  im- 
portant in  the  reformation  of  juvenile  offenders." 

The  Hon.  and  Rev.  G.  M.  Yorke  seconded  the  resolu- 
tion, which  was  supported  by  Mr.  J.  Symons,  and  carried. 
The  Bishop  of  Sodor  and  Man  then  moved  that  the  Con- 
ference be  adjourned,  and  that  it  be  rcfen-ed  to  the 
general  committee  to  prejiare  and  publish  a  public  report 
of  the  proceedings,  with  a  selection  of  the  palters,  and  to 
determine  as  to  the  time  and  place  of  its  next  meeting. 
Mr.  C.  H.  Bracebridge  seconded  the  resolution.  The 
Rev.  G.  S.  Bull,  Rector  of  St.  Thomas's,  Birmingham, 
moved  the  following  addition  to  the  resolution  as  an 
amendment : — 

'*  That  it  is  most  desirable  that  the  fullest  and  most  accurate 
investiffation  of  the  subjects  brought  before  the  Conference 
shonld  M  continued,  and  that  all  suitable  and  possible  remedies 
should  be  discussed ;  but  seeing  that  this  Conference  is  by  its 
constitution  and  form  of  invitation  prevented  from  the  discus- 
sion of  legislative  measures,  it  is  expedient  in  any  future  meet- 
ings of  the  Conference  to  admit  of  the  fullest  discussion  of  every 
means  that  may  be  suitable  to  extend  the  opportunities  of  a 
Christian  education." 

The  Rev.  Dr.  Bavley  seconded  the  amendment.  A 
long  and  irregular  discussion  ensued,  the  8up|)orter8  of 
the  amendment  contending  that  some  of  the  resolutions, 
and,  above  all,  some  remarlcs  made  by  Mr.  Samuel  Mor- 
ley, were  hostile  to  the  principle  of  legislative  enactment 
with  regard  to  education.  Mr.  Morley  expressed  his 
regret  at  having  said  anything  calculated  to  impugn  the 
principles  of  any  of  his  hearers  ;  and,  further  conciliatory 
addresses  having  been  made  on  Ix)th  sides,  the  llcv.  Sir. 
Bull  withdrew  his  amendment,  on  the  understanding 
that  ujKin  future  occasions  the  supporters  of  the  voluntary 
principle  would  abstain  from  comments  against  Icgisla- 
tional  enactments  in  favour  of  education.  The  original 
motion  of  the  Bishop  of  Sodor  and  ^lan  was  then  puk, 
and  carried  unanimouslv.  A  vote  of  thanks  to  the  Earl 
Granville  and  3Ir.  Cowper  brought  the  proceedings  to  a 
close. 


WARMING  AND  VENTILATING. 

Extensive  experiments  have  been  made  during  the  last 
season  on  this  subject  by  Mr.  Goldsworthy  Gumey,  who 
has,  at  length,  achieved  great  success  in  endeavouring  to 
solve  the  difficult  problem  of  satibfactorily  warming  and 
ventilating  buildings. 

In  1852,  Mr.  Gurney  was,  together  with  the  first 
scienti6c  men  of  the  day,  summoned  before  a  committee 
of  the  House  of  Commons,  ap^iointed  for  the  purnose  of 
inquiring  as  to  the  best  means  of  warming  and  ventilating 
the  House.  (See  Ryort  of  the  Committee  ordered  to  be 
prinUd,  May  24,  1852.  Sea.  No.  402. 

He  explained  to  this  Committee  the  causes  of  the  evils 
then  existing  in  the  ventilation  of  the  Houf<es  of  Lords 
and  Commons,  as  well  as  the  remedies  to  be  applieil,and 
he  wais  aftenvards  ap))oiuted  to  carry  out  his  views,  in 
which  ho  was  successful ;  the  main  feature  of  success  con- 
sists in  the  careful  application  of  the  laws  of  convection 
and  conduction  of  heat,  under  the  operation  of  which  the 
air  is  gradualljr  warmed ;  it  is  also  moistened  in  an  exact 
ratio  with  its  increasing  temperature,  and  thus  kept  in  a 


natural  and  healthy  state.  In  1858,  a  Committee  of  the 
Peers,  recognising  the  success  in  the  Commons,  recom- 
mended the  system  to  be  extended  to  their  Lordships* 
House,  [See  Eeport  of  the  Committee  of  the  Lords,  ordered 
to  be  printed  JtUy  18,  1854,  See.  No.  384)  and  the  result  is 
said  to  have  been  equally  good. 

It  appears  that  many  wlio  witnessed  the  change  in  the 
condition  of  ilia  air  of  the  Houses  of  Parliament,  were 
anxious  that,  if  possible,  the  system  should  be  extended 
to  churches,  and,  at  their  suggestion,  Mr.  Gumey,  after 
much  difficulty,  succeeded  in  simplifying  his  apparatus 
60  as  to  apply  it  economically,  not  only  to  churches,  but 
also  to  private  houses. 

The  plan  has  been  extensively  used  during  the  ja^t 
winter,  and,  amongst  other  places,  at  the  neiv  building? 
for  the  Denartment  of  Science  and  Art,  at  South  Keii- 
sinsrton,  where  it  has  been  placed  in  buildings  of  various 
descriptions,  and  has  in  all  been  successful. 

It  consists  of  a  stove  with  a  plain  interior  cj'linder 
and  a  series  of  iierj)endicular  radiating  wings,  which  are 
[)ortions  of  the  same  pieces  of  metal  as  the  cylinder.  In 
this  cylinder  is  the  fire,  usually  of  coke,  but  it  may  Iw 
heated  by  coal,  gas,  steam,  or  hot  water.  The  stove  U 
placed  in  a  pan  of  water,  the  depth  of  which  is  regulated 
so  as  to  produce  the  required  amount  of  evaporation. 

The  vapour  caused  by  this  evajwration  passes,  in  con- 
junction with  an  ascending  column  of  air,  over  the  external 
surface  of  the  stove  rising  up  between  the  wings,  and  by 
this  means  prevents  the  stove  from  being  over-heated, 
the  air  from  being  burnt  or  over-dried,  and,  under  the 
laws  of  convection,  causes  such  a  rapid  intermixture  with 
the  atmosphere  in  the  apartment  that  it  is  kept  at  an 
uniform  temperature,  even  when  the  stove  is  placed  at 
the  extreme  end  of  an  oblong  room,  while  the  healthy 
freshness  of  the  air  is  such  that  it  must  be  breathed  to  be 
duly  appreciated.  A  further  effect  produced  is  that  the 
heat  is  swept  so  rapidly  from  the  surface  of  the  stove  that 
it  is  completely  exhausted,  and  the  flue  pities  left  so  cool 
that  they  can  be  painted  to  match  the  building  in  which 
the  stove  is  placed,  and  maintain  their  colour.  From 
this  fact  it  would  be  anticipated  that  the  consurai^tion  of 
fuel  in  proportion  to  the  heat  produced  is  exceedingly 
small,  and  such  is  found  by  experience  to  Iks  the  case ; 
the  original  cost  of  the  ajiparatus,  as  compared  with  other 
means  of  warming,  is  said  to  be  ver>'  small. 

The  stove  can  be  made  to  introduce  any  amount  of 
fresh  air,  and  it  thus  contains  within  itself  the  means  of 
promoting  a  perfect  ventilation ;  this,  when  required,  is 
done  liy  having  an  air  chamber  underneath  the  sto^f, 
made  to  communicate  with  the  purest  source  of  supply 
within  i-each,  and  placed  under  regulation.  It  may  be 
mentioned,  that  at  St.  Andrew's  Church,  Victoria-atreet. 
IMmlico,  which  was  warmed  on  this  principle,  the  In- 
cumbent of  the  Church,  the  Rev.  W.  Walker,  states  that 
on  more  than  one  occasion,  when  the  water  supply  had 
been  accidentally  neglected,  he,  in  each  case,  very  soon 
detected  the  omission  by  the  peculiar  action  of  the  air 
affecting  his  throat  in  performing  the  service. 


MIDDLE  CLASS  EXAMINATIONS, 

The  Vice-Chancellor  and  Proctors  of  Oxford  have  ap- 
Iiointed  the  following  distinguised  members  of  the  uni- 
versity delegates  under  the  Middle  Class  Examination 
Statute,  viz. :— The  Rev.  Dr.  Hook,  Christ  Church, 
Vicar  of  Leeds ;  the  Rev.  Dr.  Sewell,  Fellow  of  Exeter 
(.'ollego,  and  Warden  of  Radley  College  ;  the  Rev. 
Robert  Walker,  M.A.,  Wadham  College,  Professor  of 
Experimental  Philosophy,  F.R.S. ;  the  Rev.  Oslxmi 
Gordon,  B.D.,  Censor  and  Tutor  of  Christ  Church  ;  the 
Rev.  John  W.  Burgon,  M.A.,  Fellow  and  Tutor  of 
Oriel  College  ;  and  the  Rev.  James  Edwin  T.  Rogers, 
M.A.,  Magdalen  Hall,  Public  Examiner.  The  delegacy 
is  now  complete. 
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EXHIBITION  OF  DESIGNS  IN  WESTMINSTER 
HALL.— AWARD  OF  THE  JUDGES. 

The  following  is  a  list  of  the  artists  entitled  to  pre- 
miums under  the  award  of  the  judges  of  the  designs 
lately  exhibited  in  Westminster  Hall.  The  names  are 
arranged  in  the  order  of  merit  as  decided  by  the  judges, 
with  the  mottoes  which  were  inscribed  on  the  designs, 
together  with  the  amount  of  pi-emium  awarded :— ? 

D£8IOK  No.  1.— BLOCK  FLAN.  ^ 

Mo.  Motto.        PreBtivm. 

f  M.  Crenlnet,  Grand  Rae  de  1     ,„       •*  a  r<  •*  «jiao 

t     Vaugburd,  PariB j     *^  ^'    "^ 

W.  Hattingi,  Esq.,  Belfitit....  189       **  Cono*" 200 

{ *'v5^SX.*siSJ&: } »«   "  c«»M»" '«« 

DESIGN  No.  3.>-F0R£(GN  DEPABTMENT. 
Moun.  Goe  and  Hofland,  8, )     . . 

Danes-inn,  Strand /     ^ 

' Messrs.  Banks  and  Barry, )     .„ 

27,  SaekTille-ttreet    i    ^^ 

George  Gilbert  Scott,  £«lMUia#.\ 

'      20,  Spring  gardens J"»V») 

I  Messrs.  Dean  and   Wood-  \ 
<    ward,Merrion-ttreet,Dub->- 

I    Un j 

Thomas  Bellamj,  Esq.,  8, 

Charlotte-  9treet,Bedford- 

sqoare   

Messrs.  Boston  and  Haber- 

sohn,    38,     Bloomsburj- 

sqnare 

®M2ftiS;i^  ?a*A>S'l  ,«    i**A    VaiUant.    ") 

DESIGN  No.  3.-~WAR  OFFICE. 

"  Fortiter  et  H 


rs 


6 


u 


36 


17 


"  Utilitas" 800 

"  Opera,  81" 500 

''NecMioimmn,**)   ^n 
^co J  ^~ 

"ThoQ  hast  co-i 
reredmyheafd*"?-  200 
Ac J 

•*B.  Z." 100 


64       "Soaviter  Fortiter'*  100 


100 


2 
3 

4 

CS 
6 


H.   B.   Garling.  Esq.,  11,) 
KingVroad,  Gray*sinn..„ j 
M.  B,  D'HateTlUe,  Bne  de  I     ,.. 

Noid,  Paris /     ^° 

T.  E.  Bochead,  Eeq.,  Glanow 
^ '  Messrs.  Pritchard  and  Sed- 

\    don,  Liandaff.. 

'Cnthbert   Brodrick,    Esq., 
17,  East  Parade,  Leeds.... 
MesMTS.  W.  O.  and  £.  Ha- 
•i      bervhon,  8»,  Bloomsbury-  y  54  (a) 

square , 

John  Dwyer, Esq.,  11,  Great')   |<,g 
(     Marlborongb*«treet j     ' 


77 


61 
140 

30 


800 


f  "  ForUter  et  H-  > 
t     delltcr" / 

"  Deus  atquo  Jus"..  500 

«*  Anglo-Saxon"  ...  300 

"Cymru"' 200 

"Corona* 


•'  Att  bon  Droit' 


«  Westminster* 


too 


100 


100 


COLOUR  BLINDNESS. 


There  was  read  at  the  meeting  on  the   13th  April, 
1857,  at  the  Royal  Scottish  Sociecy  of  Arts,  an  addi- 
tional note  on  the  Statistics  of  Colour-BIindness,  by 
Pi-ofessor  George  Wilson,  M.l).  *  The  case  in  question 
occurred  in  the  practice  of  White  Cooper,  Esq.,  the  ocu- 
list, and  had  been  examined  by  him  and  by  Professor 
Tyndal,    of  the  Royal    Institution,   Ableoiarle-street, 
London.    It  was  described  by  the  last  named  observer, 
in  the  Lond,  and  Edin,  Phil,  Mlagazine  for  May  1856, 
and  is  in  ntany  respects  the  most  remarkable  example  of 
colour-blindness  on  record.    Its  jieculiarity  consists  in 
its  liaving  occurred  in  one  whose  vision  of  colour  was 
originally  normal,    but   who  suddenly  became  colour- 
blind several  years  ago,  and  has  remained  so  ever  since. 
Captaiq  C,  commander  of  a  small  coasting  vessel,  was 
in  the  habit  of  spending  some  jwrtion  of  his  leisure  in 
working  with  coloured  worsteds — a  practice  not  unusual 
among  our  merchant  seamen.     On  one  occasion  he  was 
anxious  to  complete  a  flower,  but  found  himself  unable 
to  distinguish  the  colour;  thinking  the  light  at  fault, 
lie    changed   his  place  more  than  once,  but    without 
bettering  matters,  and  he  finally  went  on  deck,  where 
he  realised  l)eforc  long  that  he  had  lost  his  former  per- 
ception of  tints.     No  pin,  inflammation,  or  other  mor- 
bid symptom  showed  itself  in  the  organs  of  vision,  nor 
do  they  now  betray  any  abnormal  appearance ;  but  he 
has  ceased  in  oitiinary  circumstances  to  perceive  any 
colour  but  blue,  and  exhibits  all  the  iieeuliaritics  of 
congenital  colour-blindness  with  the  additional  defect 
of  inability  to  distinguish  yellow  from  white,  so  that 
he  mistakes  a  half  sorereign  for  a  rizpenoe.    Yet  his 


sense  of  colour  is  only  dormant ;  for,  when  red  glass  was 
shown' him  in  front  of  the  electric  light,  he  recognised 
it  as  red,  and  spoke  of  it  as  a  colour  he  had  not  seen 
for  years.  It  was  only,  however,  when  very  near  the 
glass,  and  with  the  very  bright  light  in  question  shining 
through  it,  that  he  saw  red.  At  a  little  distance  from 
the  electric  lamp,  or  quite  close  to  a  candle-flame,  he 
could  not  tell  the  tint  of  an  interposed  red  glass.  In 
accordance  with  this,  he  mentioned  to  Professor  Tyndal 
that  the  Portland  Light,  which  he  has  occasion  fre- 
quently to  pass,  has  recently  been  changed  in  colour, 
but  he  has  not  obaeired  any  difference.  The  interest  of 
the  case  lies  partly  in  the  fact  of  its  not  being  an  exam- 
ple of  congenital  colour-blindness,  but  chiefly,  so  far  as 
practice  is  concerned,  in  its  occuring  in  a  sea  captain,  to 
whom  the  present  Admiralty  system  of  night-signals  on 
board  steamers — which  tell  only  by  their  colour,  viz., 
red  or  green,  in  what  direction  the  steamer  is  sailing- 
is  totally  useless.  So  also  are  many  of  the  lighthouse 
combinations  of  coloured  lamps.  Captain  C,  were  he 
to  trust  his  own  eyes  at  night,  would  certainly  ship- 
wreck his  vessel,  so  carefully  have  the  Admiralty  put  it 
out  of  the  power  of  a  colour-blind  pilot  to  help  himself, 
by  making  the  significance  of  the  most  important 
night-signals  used  on  board  steamers  turn  solely  on 
colour ;  and  it  is  rumoured  that  this  dangerous  system 
of  signalling  is  about  to  be  rendered  imperative  on  sailing 
vessels.  In  continuance  of  this  communication,  the 
author  stated  that  he  had  the  autliorlty  of  one  of  the 
civil  engineers  of  the  Board  of  Trade  for  mentioning 
that  the  Government  inspectors  of  railways  had  found  3 
per  cent,  of  tlie  railway  servants  and  porters  disquali- 
fied for  their  duties  by  defective  vision  of  colour. 


€z\sM   drntt'^nlaML 


BARBADOS  GUINEA  GRASS. 

Downlng-street,  June  80ih,  186T. 
Sir. — I  am  directed  by  J^r.  Secretary  Labouehere  to 
request  that  you  will  lay  before  the  Council  of  the  Society 
of  Arts,  the  enclosed  copy  of  a  despatch  from  the  Gover- 
nor of  3ialta,  relative  to  the  introduction  into  that  island, 
and  into  other  oountricsinthe  Mediterranean,  of  Gnioefet 
grass  from  Barbados.     I  am.  Sir, 

Your  obedient  servant, 

HERMAN  MERIYALE. 
The  Secretary  of  Uie  Soeletj  of  Arte. 

(Copy.)     ^ 

Palace,  ValletU,  June  6th,  1857. 
Sir, — From  enquiries  which  1  made  on  first  coming  to 
Malta,  I  was  assured  that  the  Guinea  grass  was  unknown 
here,  I  therefore  procured  a  box  of  plants  from  Barbados, 
five  roots  of  which  only  arrived  here  alive. 

2.  These  five  roots  were  soon  multiplied  to  many 
thousand  plants,  and  I  have  had  the  pleasure  of  introduc- 
ing it  into  the  Island  of  Sardinia,  the  province  of  Tripoli, 
into  Corfu,  and  different  parts  of  Greece.  Its  value  in 
these  latitudes  is  greatly  enhanced  from  the  Guinea  crass 
commencing  to  flourish  with  the  heats  of  summer,  which 
bum  up  all  native  grasses.  I  am  now  sending  a  further 
supply  of  plants  to  the  Consul- General  and  >ace-Consul 
at  Tripoli,  Colonel  Herman  and  Mr.  Reade,  who  are 
growing  it  there  successfully,  and  are  in  hopes  it  may 
succeed  in  some  i>art«  called  *'  Desert,"  where  its  roots 
can  reach  moisture. 

3.  I  have,  since  its  introduction  here,  lieen  informed 
that  the  French  attempted  for  many  rears  to  grow  it  in 
the  South  of  France,  a  climate  probably  too  cold  for  it, 
but  that  it  has  been  long  known  in  Tunis.  After  it 
multiplied  here,  I  found  there  had  been  a  root  in  the 
island  carefully  pre8ci*vcd  for  thirty  years  as  a  curiosity, 
but  never  propagated.  From  whence  it  came  is  now 
mikxHiwii. 
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4.  The  most  interesiiog  experiments  with  the.  Guinea 
crass  in  this  part  of  the  world,  are  those  making  in  the 
low  moist  lands  of  the  Island  of  Sardinia  and  in  the 
deserts  of  Tripolj.  This  tropical  gi-ass  came  originally 
from  the  coast  of  Guinea,  and  may  succeed  better  as  it 
is  carried  south  from  the  coast  of  Barbary.  In  Greece 
and  in  Corfu,  it  will  probably  be  killed  by  frosts. 

I  have,  &c,y 
(Signed)  WM.  REID,  Governor. 

Tht  Right  Hon.  H.  Labooohere,  &c.,  Ao.,  dtc. 


f  irme  ^mmtniumt. 


CONFERENCE. 

Sib, — You  will  oblige  me  by  correcting  an  inaccuracy 

in  your  report  of  the  Conference  held  on  the  24th  inst. 

I  am  made  to  say  that  I  thought  the  value  of  the  broad 

sheet  1MM  overrated f  &c.,  whereas  I  said  (what  experience 

has  taught  me  to  be  trae)  that  the  value  of  the  broad 

sheet  eoidd  not  be  overrated,  and  I  added  that  it  was  not 

to  be  expected  of  working  men  generally  that  they  would 

attend  classes  for  instruction  after  a  hard  day's  work. 

Hence  the  value  of  the  knowledge  imparted  by  means  of 

the  newspaper.    I  certainly  said  that  something  more 

than  daily  and  weeklv  newspapers  should  be  placed  on 

the  reading-room  table — that  such  publications  as  the 

Quarterly  SevieWf  for  instance,  should  not  be  exduded, 

but  I  would  never  extol  the  latter  againet  the  former.    I 

consider  both  essential  to  the  reading-room  of  a  useful 

Mechanics*  Institution.  I  am,  d^c, 

S.  L.  RYMER. 
Cn^oo,  June  27th,  1857. 


MECHANICS'  INSTITUTIONS. 

Sib,— At  the  Conference  on  Wednesday  last  the  fact 
of  Institutions  being  constantly  in  debt,  and  that  it  was 
their  "normal  state,"  was  mentioned  by  several  repre- 
sentatives. It  is,  I  believe,  generally  but  too  true,  at 
the  same  time  I  cannot  but  think  that  if  care  was  taken 
this  state  need  not  continue.  The  Institution  with 
which  I  am  connected  was  a  few  years  ago  in  arrear, 
from  the  reason  that  the  subscriptions  were  not  regularly 
collected,  and  as  it  was  no  one's  business  in  particular  to 
collect  them,  it  was  left  undone  from  year  to  year,  unttl 
at  last  they  accumulated  to  a  large  amount.  About  five 
years  since  the  embarrassment  of  the  Institution  was 
so  great  that  a  meeting  was  called  to  consider  the 
propriety  of  closing  it,  and  selling  off  the  property 
to  meet  the  liabilities.  The  friends  of  the  Institu- 
tion, however,  came  forward  and  contributed  very 
libeially,  so  that  the  debts  were  paid  off  (and  they 
amounted  to  nearly  £60) ;  at  the  same  time  its  state 
was  carefully  looked  into;  the  librarian  was  directed 
to  collect  all  subscriptions  immediately  they  became 
due,  a  commission  of  5  per  cent,  being  allowed  when 
the  amounts  were  paid  into  the  treasurer's  hands.  This 
plan  has  been  found  to  succeed  most  admirably ;  the 
subscriptions  are  never  in  arrear,  and  the  collector  finds 
it  worth  his  attention.  In  addition  to  this,  all  accounts 
were  directed  to  be  passed  before  the  committee  as  soon 
after  each  quarter  day  as  possible ;  by  this  means,  eveiy 
useless  item  of  expenditure  was  detected  and  was  imme- 
diately removed ;  thus,  by  careful  nursing  and  constant 
supervision  the  Institution  has  steadily  progressed,  and  at 
our  last  General  Meeting  we  were  able  to  announce  the 
fact  that  we  were  perfectly  free  from  debt  and  liability, 
and  had  a  balance  of  £15  Us.  8^.  in  hand.  Lectures 
were  luxuries  we  could  not  afibrd ;  we  invariably  lost  by 
them ;  we,  therefore,  were  compelled  to  abstain  from  them 
for  a  season,  after  which  a  series  of  papei-s  on  literary  and 
scientific  subjects  were  read  by  some  of  our  members  and 
friends,  and  the  results  havo  been  so  satisfactory,  that 
w«  have  each  season  had  a  balance  of  cash  in  hand  in- 


stead of  being  minus  a  few  pounds  as  before  (at  the  same 
time  we  do  not  imder^'alue  good  professional  lecturers, 
our  only  difficulty  being  to  pay  them  the  amount  which 
their  talents  merited).  We  have  found  the  Hand  Book 
for  Mechanics'  Institutions  a  most  useful  book.  I  would 
most  strongly  recommend  it  to  the  notice  and  attentive 
perusal  of  the  managers  of  Listitutions. 

Finally,  with  regard  to  the  formation  of  classes,  it 
mult  entirely  depend  upon  the  taste  of  the  members. 
We  have  had  most  suooeieful  classes  one  season,  and  ^- 
haps  the  next  there  have  been  so  few  desiring  instruction , 
that  all  we  could  do  was  to  provide  books,  dec. ;  a  master 
for  the  tew  pupils  was  quite  out  of  the  question.  I  there- 
fore sincerely  trust  that  attendance  at  a  class  in  an  Insti- 
tution may  not  be  an  indispensable  requisite  in  candidates 
for  the  Society  of  Arts  Examinations,  as  by  that  means 
we  might  exclude  many  worthy  youn^ men,  members  of 
small  Institutions  in  agricultural  districts,  whom  we 
ought  especially  to  encourage,  and  who  may  possibly  be 
the  only  members  who  have  so  well  occupied  their  time. 
I  know  that  it  is  next  to  impossible  in  such  districts  to 
form  classes,  from  the  simple  fact  that  there  are  not  pupils 
enough ;  at  the  same  time,  I  consider  it  even  more  merito- 
rious for  the  young  man  who  is  entirely  self-taught,  than 
for  those  who  have  every  facility,  as  in  our  larger  towns 
and  cities.  Trusting  that  eveiy  member  of  an  Institution 
in  Union  may  be  still  admitted,  whether  he  has  studied 
in  a  class  or  not,  I  am,  dec, 

JOSEPH  POLLARD, 
Treasurer  to  the  Hitchin  Mechanics'  Institution. 


MECHANICS'  INSTITUTIONS. 

Sib, — The  Report  presented  at  the  Annual  ConferciKC 
of  Delegates  last  week  contained  allusions  to  several  in- 
teresting facts  connected  with  the  operations  of  Me- 
chanics' Institutes,  although  the  order  of  subjects  for 
consideration  at  the  meeting  precluded  the  discussion  of 
several  of  them.  It  was,  however,  very  truly  stated  that 
much  good  might  be  effected  by  making  more  use  of  the 
columns  of  the  Jcunio/than  had  hitherto  been  done.  It 
is  with  this  view  that  I  beg  to  call  attention  so  some  of 
the  most  important  points  in  connexion  with  these 
valuable  aids  to  the  difiusion  of  useful  knowledge.  For- 
tunately there  are  now  very  few  who  need  to  be  convinced 
of  the  necessity  of  disseminating  instruction  to  all  classes. 
To  those  few  I  would  say  that  we  have  a  population  not 
only  increasing  in  numbers,  but  more  rapidly  in  resource?, 
in  material  wealth,  and  in  the  means  of  ^tifying  their 
desires,  and  that  unless  we  train  their  intellectual  and 
moral  faculties  they  will  become  far  more  dangeraufr 
than  preceding  generations.  To  accomplish  this  end  no 
means  have  proved  more  effectual  than  the  establishment 
of  Mechanics'  Institutes ;  and  to  render  these  still  more 
successful  the  Society  of  Arts  has  devoted  its  great  name 
and  powerful  organisation  with  most  praiseworthy  zeal. 

In  order  that  these  Institutes  may  really  fulfil  their 
avowed  object,  they  must  be  made  self-supporting,  rely- 
ing less  upon  the  mtmificence  of  individuals  and  more 
upon  the  dass  for  whom  they  are  designed.  The  remark 
so  often  made  that  they  are  no  longer  Meehantee*  Insti- 
tutes, but  places  for  recreation  of  the  middle  classes,  is 
not  true,  except  it  may  be  as  far  as  concerns  the  metixn 
polis  and  some  few  large  towns.  The  great  majority  arc 
truly  colleges  of  the  working  classes,  and^  might,  I  be- 
lieve, be  greatly  extended  if  a  few  great  principles  in  the 
management  of  them  were  better  attended  to,  and  to 
this  I  would  beg  the  attention  of  your  readers.  I  am 
aware  that  circumstances  in  different  places  materially 
vary,  but  wherever  there  is  a  number  of  working  people, 
some  of  whom  require  elementary  instruction,  the  fol- 
lowing suggestions  may  prove  useful. 

The  most  important  feature  in  practical  usefulness  is 
perhaps  evening  classes,  which,  in  a  mixed  population, 
should  be  of  two  kinds — elementary,  and  for  more  ad- 
vanced students.    The  one  supplying  the  defects  of  early 
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education,  the  other  providiog  the  meaoB  of  mental  cul- 
tivation. I  would  suggest  that  an  Institute  should  have 
at  least  two  class-rooms,  and  that  the  elementary  classes 
should  be  under  the  management  of  a  competent  teacher, 
to  be  paid  by  the  fees  of  the  pupils.  Other  classes  should 
be  on  the  principle  of  mutual  instruction,  taking  some 
work  of  reputation  as  a  guide,  or  text-book ;  and  a  class 
of  each  kind  might  occupy  each  room,  dividing  the 
week,  so  that  all  the  members  might  have  the  opportunity 
of  enjoying  a  foir  ^re  of  the  advantages.  For  this 
purpose  I  propose  the  following  arrangement : — 

ElemeatMj.  MutMl  Impronment, 

Monday Beading Chemistry 

Tuesday   ...  Writing  ^  Arithmetic  Drawing 
Wednesday  Females. 

Thursday...  Reading , Elocution  and  Dis- 

cusslon* 

Friday Writing  ^  Arithmetic  Mathematics 

Saturday  ...  Vocal  Musio  


••• 


In  the  dass  for  females,  if  in  a  maunfacturin^  town  or 
village,  plain  needlework  might  be  taught  with  much 
advantage,  and  rendered  very  attractive  to  the  pupils  by 
some  person  reading  aloud.  On  Saturday  the  music  should 
be  of  a  sacred  character,  so  as  to  form  not  only  a  fitting  Re- 
paration for  the  following  day,  but  improve  the  musical 
part  of  divine  service.  The  pupils  should  commence  with 
the  practice  of  psalms  and  hymns ;  as  they  become  more 
proficient  they  might  practice  anthems,  and  in  time  pro- 
ceed to  oratorios.  There  is  no  dass  of  vocal  music  more 
permanently  popular  and  attractive,  and  at  the  same 
time  more  suited  to  moial  elevation. 

With  reference  to  mutual  improvement  classes,  I  have 
named  only  a  few  subjects  likely  to  prove  useful,  but 
these  will  of  course  depend  on  the  wishes  of  the  students, 
the  number  of  members,  and  the  accommodations  of  the 
Institute.  Classes  of  this  character  might  be  formed 
with  special  reference  to  the  examinations  of  the  Society 
of  Arts,  but,  whatever  be  the  subject  selected,  I  believe, 
the  majority  may  be  far  more  usefully  taught  on  the 
principle  of  mutual  instruction  than  by  a  professed 
teacher.  Each  member  of  the  class  should  be  in  turn 
the  instructor  of  the  others,  and,  with  a  safe  guide,  would 
not  fail  of  success,  besides  the  additional  recommendation 
of  greater  economy. 

In  a  future  letter  I  shall  offer  some  remarks  upon  the 
other  departments  of  a  Mechanics'  Institute,  more  par- 
ticularly with  reference  to  that  all-important  subject  tiie 
financial  department.  EPHBA. 


ImttMngs  of  InstMons. 


London  Mechanics'  Institution. — On  Saturday  last, 
a  deputation  of  gentlemen  connected  with  the  liondon 
Mechanics'  Institution,  consisting  of  Mr.  Birkbeck,  presi- 
dent ;  Mr.  V.  Knight,  one  of  the  vice-presidents ;  Mr. 
James  Gowland,  treasurer ;  Mr.  Vallentine,  chairman ; 
and  Mr.  J.  B.  Taylor,  hon.  secretary  of  the  special  com- 
mittee ;  Mr.  T.  A.  Beed,  Mr.  S.  Davey,  Mr.  Brooman, 
and  Mr.  M'Farlane,  secretary,  waited  upon  Earl  Gran- 
ville, at  the  office  of  the  Privy  Council,  for  the  purpose 
of  requesting  a  grant  of  money,  to  relieve  the  Institution 
from  its  present  heavy  liabilities.  It  was  stated  by  the 
members  of  the  deputation,  that  the  Institution^Uie 
first  ever  established — laboured  under  serious  difficulties, 
in  consequence  of  a  building  debt  incurred  at  the  period 
of  its  establishment.  Between  £4,000  and  £5,000  was 
advanced  by  Dr.  Birkbeck,  the  greater  part  of  which  re- 
mained unpaid.  In  the  early  and  flourishing  days  of  the 
Institution,  the  debt  was  a  comparatively  light  burden, 
but  it  was  now  so  seriously  felt,  HoAi  tiie  very  existence 
of  the  Institution  was  considered  to  be  dependent  on  some 
extraneoiu  aid  for  relief  from  its  liabilities.    His  lord- 


ship expressed  his  sense  of  the  great  benefits  conferred 
upon  society  by  the  London  Mechanics'  Institution ;  in- 
timated to  the  deputation  that,  under  the  Minutes  of 
Council,  no  grant  could  be  made  for  the  payment  of  past 
debts,  but  that  assistance  would  probably  be  renderedto 
the  schools  and  classes,  so  as  to  increase  uieir  educati<»ud 
value,  and  to  any  efforts  that  might  be  made  to  rebuild 
the  Institution,  and  to  render  it  more  available  for  the 
purposes  of  instruction.  It  was  arranged  that  Mr.  J.  B. 
Taylor,  the  honoraiy  secretaiy  of  the  special  committee 
of  the  Institution,  should  have  another  interview  with 
the  authorities,  to  taaike  the  necessary  preliminary  ar- 
rangements. 


MEETINGS  FOB  THE  ENSUING  WEEK. 

Mov.  Rojal  Iiut.,  2.    G«iiena  Mo&tiay  Meeting, 

BntonudMical,  8. 
Wio.  Literary  Fund,  3. 

Fu.  United  Serrioe  lait,  3.  Llent.-CoL  E.  Wllflird,  **  On  tlie 
Rifle ;  f bowtof  the  neeeMiij  tat  iti  Introdnetlea  si  an  nnl- 
Teml  Iniknt^  weapon,  the  ijitem  by  wbieh  it  li  now  In- 
trodnoed,  and  the  adTantafe  whioh  mnat  remit  therefrom.** 
Boyal  Botanic,  3|. 


Sat. 


PABLIAMENTABY  BBPOBTS. 


SESSIONAL  PRINTED  PAPERS. 


Pab.No. 


71. 


DOiftertd  om  Jume  a4M. 
Tnuiaportalion  and  Penal  Serrltnde  (Lords  Amend* 


menta). 
Neoeliatel^Tiea^. 

JMitered  on  Jmme  SUA. 
3S  (6).  OItU  Serrloee,  Ettimate»-C]aii  8  (a  eoneeted  iheet). 
lOT.  Schoola  in  Rural  District!— Retnm. 
68.  Bllla—Lonatiee  (Scotland). 
72.  —      -  -  -     -       - 

1«.  — 
76. — 
77.  — 

81.  -^ 

82. 

83. 

84. 


). 


Court  of  Senion  (Scotland). 
Bankmpt^  and  Real  Seeorltlei  (Scotland). 
Bm  Chamber  (Scotland). 

Bfarrled  Women'i  RcYenlonarj  Intereit  (ae  *"*fMled 
in  Committee,  and  on  condderatlon  of  Bill  ai  f^itnded 
Snmmaiy  Prooeedingi  befbre  Jnsticef  of  the  Peace. 
Honielpal  Corporatio&a. 
Banlej  Borough  Incorporation. 
Chriit  Chnrch  (Wert  Hartiepod). 

Delivered  on  June  36/4. 
49  (1).  Tnde  and  Navigatfon  Aoeoony  (Slat  May,  1867). 
116.  Harboon  of  Refbfe^Betun. 
100.  Lmu^c  Anrloni  (Scotland)— >Copy  of  a  Memorial. 

73.  Billi— PnbUo  Cbarltiee. 

74. .....^  Crown,  Ac.,  Suit*  (Scotland). 

78.  -~—  Railway  Trafflo  Aol  Amendment. 

80.  — ^—  Evidence  npon  Oath  (Honw  of  Commons). 

Delivered  omJtme  Stl*  mud  SMI. 
4.  Electors,  ftc-^RetuB. 
102.  Copper,  Ac— Accoant. 
114.  Constalndary( Ireland)— Statement. 
118.  Cheese— Accoimt. 
128.  Rochdale  Election  (NewnU's  PetitloaV-RepoK  horn  the  Com 

mittee. 
69.  Bill*— Weights  and  Measores. 
87.         ■    Attomles  and  SoUdton  (Colonial  Courts). 

89. Constabnlary  Force  (Ireland). 

91. Banking. 

94. Smoke  Moiaance  (Scotland)  Abatement. 

90. Rerlslng  Barristers  (Dublin). 

China  (Naral  Forces  at  Canton)— Farther  Papeit. 

Delivered  on  June  301/1. 
110.  East  India— Home  Accounts. 
130.  Australian  Colonies  (Land  Sales)— Return. 
125.  Emigration  (North  American  Colonies )— Return. 

86.  Bill— DiToroe  and  Matrimonial  Causes, 
93. Adulteration  of  Food  or  Drink. 

Delivered  on  Jniy  Isf. 
4.  Electors,  Ac.— Return  (corrected  pages). 

74.  Oaaao— Reports  ttova.  Naral  Officers  on  Foreign  StntlOBi. 

87.  Steam  Vessels— Return. 

113.  Ml&lsters*  Moner  (Ireland) -Return. 

123.  DlTorce  Acts— ulToroe  (Scotland)— Returns. 

140.  Electoral  Law  ( Tasmania)— Return. 

86.  Bills— Reformatoty  Schools  (amended). 

92. Justices  and  PoUoe  Force  (Dublin). 

96.  '  Probates  and  Letters  of  Administration  (&«laad)« 
96. Glebe  Lands  (Ireland). 

97.  — '-EMt  Qoigr  WaU  Ttt  (DnbUa). 


^ 
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PATENT  LAW  AMENDMENT  ACT. 

AFrUOATIOIB  worn  PATSnS  AMD  FMTMTIOV  ALLOWCB. 

IFrmn  GateUe,  June  26.] 

Dated  SIk  March,  188T. 
6M.  ThoiBM  JMtetoB  ThompMn,  Qreanwood-ptrk,  Newxy,  oountj 
Dovn*  Imtaad— InproTemant*  in  tte  ooiutractioa  of  fMO- 
meUn,  wbarebj  tliej  are  lendend  applicable  to  lighting 
taUwaj  carriages. 

Dated  eaAprtitlKI. 
964.  Jdlin  Slack,  BfaadiMter—ImproTementc  In  lobrieating  certain 
parts  cf  looms  tar  neavlng. 

Dated  29th  AprO,  1857. 
1200.  David  Cbadwiok,  Salford,  and  Herbert  Frost,  Hancbester— 
Improrementi  in  apparatus  for  measuring  water  and  ether 
liquids  and  fas>iwpmable  also  to  the  purposes  of  obtaining 
motiTe  power. 

Dated  9ih  March,  185T. 
1280.  Peter  Armand  le  Comte  de  Fontainemoreau,  London,  Paris, 
and  BrusselB— Tmprorements  In  the  preserration  of  grain  and 
alimentary  substanoes  in  general.    (A  oonmnnication. ) 

Datedl2th  Mm,  1867. 
1341.  William  Hassej  and  John  Snitti.  Newport,  Salop— Improre- 
monts  in  macblniify  ibr  plooghing  and  cnltlTating  land. 

Dated  lith  Ma^,lW1. 
1370.  Heniy  Schmidt,  82,  Rue  St  Honor6,  Paris— A  new  apparatus 
ibr  adTcilWng  la  oUmmj  caniages,  omnibuses,  cabriolets, 
and  other  -Tehides,  and  in  theatres  and  public  places. 

lklMHIftir(SV,18ft7. 

1380.  Heniy  Jones,  Birmingham— An  impFOTement  or  improvements 
in  engines  fbr  raising  beer  and  other  liquids. 

1388.  George  Henry  Creswell,  Devonport— Improrements  in  appa- 
ratus for  supplying  ink  or  other  mixture  for  stamps  used  in 
stami^ng  letters  and  other  articles. 

1380.  Charles  Cowper,  20,  Southampton-buildings,  Chanceiy.lana ' 
ImproTwnents  in  preparing  solutions  and  extracts  of  the 
oolonrlng  matter  of  madder  and  other  tinetorlal  snbstaiioes 
ibr  djeinf  and  printing.    (A  oommunlcation.) 

1303.  William  Hm,  Carlisle— Improremeny  in  nilwaj  bnkas. 

Daiedlith  Ma9,l»X, 
13M.  Rndoltfh  Bodmer,  3,  Thavies  inn,  H<flbQv»— ImptOTwaaBts  in 

locomotive  steam  engiaas.   <  A  aommoaieation. ) 
1300.  Isaac  Louis  PulTermacher,  Pafia^ImproT«ments  in  pipes  or 

tubes  ibr  smoking. 
1338.  Jamea  Apperly  andWlUlam  Clissold,  Daibridga,  Qknwestor- 

An  improvement  in  carding  engines,  and  in  coadepsen  ap- 

pllaable  thereto. 

Dated  I9th  Me^,  1887. 

1403.  Thomas  Welcome  Bojt,  Southampton— Improvements  appli- 

cable  to  explosive  shells. 

1404.  Edward  AUMi  Cowper,  Great  George-street,  Westminster- 

Improvements  in  furnaces  ibr  heattng  air  and  other  elastic 

fluids. 
1400.  John  Hope,  Bishops  Avoklaad,  Dorium— An  improved  lenw 

nut  and  ratchet  brace  ibr  woikiag  the  same. 
1408.  Jacob  Ulrioh  Ott,  Zell,  Zurich,  Switaeriaiid,  and  SMedrioh 

August  Morits  Udloff,  12,  Somaia-town— Improvements  in 

ruling  paper,  and  in  the  pens  or  instruments  ibr  the  same. 
1410.  Maria  Bounsall  Bowland.  Acton  Ofeen^Impcovamenta  in 

soap  and  deteigent  prapaiatlons  or  eomponnds. 

Dated  Wk  Mam,  imi. 

1413.  Charles  Weightoaan  Harrison,  woolwleht  Kent— Impravunants 

in  obtaining  Ught  by  electricity. 

1414.  Abel  Ponlkes,  Chester— Imptovements  in  sewing  or  pointing 

gloves,  and  In  machinery  fbr  such  purposes. 

14H.  Almd  Austtn  Uaher,  Birmingham— A  new  or  improved  mode- 
rator lamp. 

1430.  Laurent  Lethulllier,  67,  Bue  MariMUi;  Paris— An  Improved 
machine  for  moulding  and  compresring  bricks,  tiles,  and 
other  articles  made  of  soft  materials. 

1422.  John  Harrison,  26,  New  Chureh-road,  South  Hackney— Im- 
provements In  lallwi^  signals. 

1424.  Joseph  Jakens,  Buiy— ImproveoMnts  applicable  to  printing 
and  djelng  woven  fabrics  and  fibrous  materials. 

1420.  William  Stettlnius  Clark,  133,  HIah  Holbom— Improvements 
in  «i«i.MiiA«  fl>r  clesning  and  polishing  knives.  (A  oommn- 
nication.) 

1428.  Edward  Curtis  Kemp,  AveB«pIace,  Penhore-road,  Birming- 
ham—Improvements Ul  chMdeller  or  other  pendent  gas- 
lights, and  in  the  flttin|i  ibr  the  same. 

Dated  2\tt  May,  1867. 
1430.  James  Hopkins,  St.  QeorgeVin-the-East,  and  George  Pearce, 
MUe-ead-— Improvements  in  trucks. 

1433.  Wullam  Owen,  Ardwlck,  near  Manchester— Improvements  in 

machinery  or  apparatus  for  itretehing  woven  fitbrics. 

1434.  William  Todd,  Hevwood,  Lancashire— Certain  improvements 

in  the  tr<)atment  of  yams  or  threads,  and  In  the  apparatus 
for  perfbrming  the  same. 
1430,  William  Beech,  Bur«lem,  StalTordihirc— Improvements  in  ge- 
AOl^lag  and  applying  motive  power. 

Dated  2l2md  May,  1867. 
1440.  Meyer  Drukker,47,Lo«don.waU— ImptoTemmtaiaappacatiii 
tat  inflicting  the  passsge  of  time.  \ 


1446.  John  Tumor  Wright,  and  Edwin  Peyton  Wright,  Binainghan 

—A  new  or  Improved  manufacture  of  dlothstor  oovarfags  Or 

rallw^  trneks  and  other  vehicles,  tiflks,  anl  other  aaeh  like 

purposes. 
1448.  Be^lamln  Borabuokle  Hine,  and  William  Onion,  Nottingham 

—Improvements  in  knitting  maehineiy  fi>r  the  nuniiftctars 

of  ribbed  fabrics. 
1460.  Samuel  Fox,  Deepcar  Woriu,  Shefitold— An 

the  manuihctnre  of  flat  ste^  wire,  used  tar  the 

of  the  ribs  and  stretchers  of  umbrellas  and  parasols. 
1462.  Anton  de  Schuttenbach,  St.  Petersbnry-Impi  e  i  omimIs  in 

preparing  flitty  aaatters  ibr  the  manuftotmoofi 

other  purposes. 

Dated  23rd  May,  1867. 
1464.  Noel  Joseph  Hyppolite  Dnnlels,  30,  Bne  de  l*Eeliiraior,  Fads 

— Certain  improvements  In  the  maaaftotaeof  ttltlMi 

bonnets. 
1466.  Edwin  Travis,  Oldham,  and  Joseph  Lonis  nmaTtwIW, 

Chester— An  inutroved  apparatus  ibr  regnlatlBa  fka  aqppfy 

and  disofaarge  of  steam,  air,  water,  and  othsr  fluUe. 
1468.  Thomas  Humphrey  Roberts,  Plymouth— Maehineiy  or  i 

ratus  ibr  oleaninc  the  Inside  of  casks  and  puncheona. 
1460.  Gantier  OHvier  de  U  Barre,  Great  Titbhfleld-etreat,  Oai 

square— Improvements  in  obtaining  and  applylac 

power.    (A  communication.) 

i)«M26ISlMfl|r,1867. 

1473.  Henry  What^y  Tyler,  12,  Morft>lk.orese8a4,  Oyde-yaik^Im- 

provements  in  the  permanent  wsy  ot  raUingra. 

1474.  Richard  Archibald  Brooman,  166,  Fleet-etreet  ■  JmprofBauto 

in  pumps.    (A  ecmmnnlcatloa.) 
1470.  John  Eamshaw,  jonr.,  Ossett,  near  WikeieM,  YorHWia 

Inmrovemeats  in  the  toothed  ooveriaga  of  nt^  ■*^^'*-^  er- 

linders,  and  In  the  maehineiy  or  appacatof  Ibr  pregnriag  tte 

same. 
1478.  William  Scott  UnderhlU,  Newport,  Salop— OattaiB  teptove- 

meats  la  wiingiug  machines. 
1480.  RobertJamesHendrie,Junr.,Blossom-stfcet,  Norton  Folgate— 

An  improvement  in  steam  boiler  and  other  fbmnoee. 

Dated  tith  May,  1867. 

1483.  Charles  David  Davlos,  HoUow^— Improvements  In  thn  appB- 

cation  of  ooir  or  coooa-nnt  fibre  as  a  substitute  ibr  hair  in  the 

mannikcture  of  cloths  used  in  seed  crushing. 
Dated  9th  Jmme,l9§1. 
1006.  William  Wright,  Fora-street,  Neweeetle-on-Tynn— lapHst- 

ments  in  apparatas  ibr  annealing  i^aasln  ovmis. 
1607.  John  Robertson,  Valley  Field,  Mld-Lothiaa,  N3.— Unprote- 

ments  in  machinery  or  apparatus  ibr  teeating  oir  pvepariag 

and  boiling  rage  and  other  materials. 
1600.  Joseph  Henry  Tuck,  Pall-mall— Improvements  in  the  nppliea- 

tion  of  light  to  ikollltate  derations  under  water. 
1011.  Peter  Armand  le  Comte  de  Fxmtainemorean,  3D,  Bne  da  ITcU- 

quier.  Peris— Improvemeats  In  the  ooaelmetion  of  axle 

bearings.    (A  conuBuaioatlon.) 
1013.  Richard  Archibald  Brooman,  160,  Fleet-street— Impiovnmsnls 

In  fbmaoes.    (A  'M>f»nnu»^Ioatioii  ) 
1016.  WilUam  Edward  Newton,  00,  Ohanogylaae    hn  Impeofofl 

liib-boat.    (A  communication.) 
1610.  Joeeph  Augustus  Burdon,  30,  Rue  de  rEehlqalar,  Parie — Oer- 

tain  improvements  in  apparatus  ibr  producing  expansion  la 

steam  and  other  motive  power  engines. 
lOI.  Thomas  Daniel,  Dadey  Mills,  near  Derby-*] 

drawing  fhunes. 


WEEKLY  LIST  OF  PATENTS  SEALED. 


June  26th. 
3067.  Frederick  Wm.Campln. 
3076.  George  White. 
3083.  John  Cheesman  W^istaff. 

3086.  Joseph  Morel. 

3087.  Horace  Vaughn. 

3088.  Joseph  H.  George  Wells. 
8.  F^vderiok  Ayekbonm. 

203.  John  Mayo  WomU. 

Jwse30/A. 

2896.  William  Stettlnius  Clark. 
3063.  Giuseppe  Antonio  Olovaani 
Nani. 
John  Talbot  Pitman. 
Frederick  Herbert  Maberly . 
Frederic  Barley  Stott. 
WiUiam  Henry  PhUUps. 
26.  James  Harris. 
28.  Leonard  WiUiam  Witklns. 
32.  Rd.  Archibald  Brooman. 
62.  Rd.  Archibald  Brooman. 
64.  Matthew  Trattles. 


1. 

7. 

9. 

II. 


68. 
63. 
67. 
63. 

76. 

79. 
86. 


132. 

126. 
144. 
164. 
162. 
172. 
186. 
462. 

601. 

641. 
947. 


James  Morris. 

Oeoige  Pate  Cooper. 

Edwud  Joseph  Hnghaa. 

James  Harris. 

John  Rock  Day  and  Joeeph 

Lester  HInks. 
John  Henry  Johnson. 
Louis  Jnlien  Brethoii. 
WilUam  Watt. 
Ctoorge  Parker  and  William 

Martin. 
Francis  Watkias. 
Peter  Walker. 
John  HasweU. 
William  Edward  Nevtoa. 
John  Henry  Johneon, 
Henry  Oaler. 
Joseph  Quii^  Janr...  and 

Joseph  Glover  and  John 

BoU. 
William  Mnlr. 
Emile  Testelia. 


Patikto  or  which  tbb  Staht  Dorr  of  £60  his 

Jtnu  22mI. 
1401.  Reuben  Dottomley,  David 
Schoileld,     and      Henry 
Spencer. 

June2Srd. 

1410.  WiUlam  Yates. 


1426.  TheophUe  8c 
1431.  Edward  Joseph  Hi 
1600.  Henry  Richard  Ootttmk 


1430.  Thomap  Markial. 
1407.  Tikomai  ElBott, 
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THE  DECIMAL  QUESTION. 

The  Council  have  detennined  to  hold  a 
General  Meeting  of  the  Society  for  the  diecoBsion 
of  this  BQhject  on  Wednesday  evening,  the  22nd 
instant,  at  8  o'clock. 

Thomas  Weguelin,  Esq.,  M.P.,  will  preside. 

The  Discussion  will  be  taken  on  the  following 
points : — 

1st.  Whether  the  use  of  Decimal  Notation 
should  be  extended  ? 

2nd.  Whether  it  should  include  monies,  and 
if  so  what  should  be  the  unit  ? 

3rd.  Whether  it  should  be  extended  so  as  to 
embrace  weights  and  measures,  and  if  so  what 
should  be  the  respective  units  ? 


ART  TREASURES  EXHIBITION. 

The  Committee  for  organising  the  visit  to  the 
Exhibition  at  Manchester  met  yesterday,  Wm. 
Brown,  Esq.,  M.P,,  in  the  chair.  The  period 
fixed  for  the  Society's  visit  is  the  week  com- 
mencing Monday,  the  3rd  of  August. 

The  Local  Committee  at  Manchester  have 
made  the  following  arrangements : — 

A  rooeption-room  will  be  provided  for  the  members  of 
the  Society  of  Arta,  where  proper  officers  will  be  in  at- 
tendance to  give  information,  and  where  communications 
may  be  addressed  on  and  after  the  27th  July. 

Permission  has  been  granted  for  the  members  to  visit 
the  following  warehouses,  works,  &c.,  during  the  week 
of  the  visit  on  showing  their  cards  of  membership  :— 

Wabbhovsss.— S.  Fletcher,  Son,  and  Co.,  Manchester ; 
J.  and  N.  Philips  and  Co.,  Manchester ;  John  Pender  and 
Co.,  Manchester ;  S.  and  J.  Watts  and  Co.,  Manchester. 

Iboh  Wobks,  &c.— Edward  T.  Bellhouse  and  Co., 
Manchester ;  Wm.  Fairbaim  and  Sons,  Manchester ;  P. 
Fairbaim  and  Co.,  Leeds ;  Mather  and  Piatt,  Man- 
chester; James  Nasmyth  and  Co.,  Patricroft,  Man- 
chester; Parr,  Curtis,  and  Co.,  Manchester;  Peel,  Wil- 
liams, and  Peel,  Manchester;  Flatt  (Brothers)  and  Co., 
Oldham;  Joseph  Whit  worth  and  Co.,  SiLmchester; 
Bichmond  and  Chandler,  Agricultural  Implement  Works, 
Manchester;  James  Walton  and  Co.,  Cardmakers,  Denton. 

Glass  Works. — Percival  Yates  Vickers,  Manchester. 

Mills  and  Manufaotobies.— Jas.  Akroyd  and  Sons, 
(Worsteds,  dse.),  Halifax;  Armitage  and  Ward,  Man- 
chester; Sir  £.  Armitage  and  Sons  (Cotton),  Manches- 
ter; Thomas  Hoyle  and  Co.,  Mayfield  Print  Works, 
Manchester;  Thomas  Houldsworth  and  Co.  (Cotton), 
Manchester;  Marshall  and  Co.  (Flax),  Leeds;  Oxford- 
road  Twist  Company  (Cotton),  Manchester;  »amuel 
Baddiifeand  Sons  (Cotton),  Rochdale;  Titus  Salt  and 
Co.  (Worsteds,  Ac.),  Saltaire,  Biadford ;  Seedley  Print- 
ing Company,  Manchester;  Bichard  Sykes,  Bleach 
Works,  Stocnort. 

PerJiission  has  also  been  received  to  visit  the  follow- 
ing Institutions  : — 

Koyal  Exchange  (Beading  Boom).  Boyal  Infirmary. 
Ragged  Industrial  Beformatory  School.  Athensum 
(Beading  Boom).  Mechanics'  Institution.  Chetbam's 
Library.  Free  Library.  Peel-park  Museum  and  Libnuy. 
Manchester  Corporation  Water  Works. 

It  is  to  be  distinctly  understood  that  the  members  have 
not  permiMion  to  visit  works  where  a  manufacture  it 


carried  on  of  similar  character  to  any  in  which  they  may 

be  engaged  or  may  be  p<         

The  members  are  w> 
Institution,  Manchester. 


be  engaged  or  may  be  personally  interested. 
The  members  are  also  invited  to  a  %wrk  at  the  Boyal 


^  It  is  proDosed  that  the  members  and  their  friends  should 
dine  together  on  one  day  during  the  visit.  Endeavours 
will  be  made  to  obtain  economiod  railway  facilities. 

As  in  the  case  of  the  visit  to  Paris,  persons  duly  pro- 
posed for  membership  will,  though  not  actually  elected, 
be  admitted  to  all  the  privileges  of  the  Manchester  visit. 

Members  intending  to  join  in  this  visit  are 
requested  to  commnnicate  AT  ONOE  with  the 
Secretary,  in  order  that  the  number  going  may 
be  ascertained,  and  the  Cards  of  Membership 
forwarded. 

Members  will  have  the  privilege 'of  introduc- 
ing^ two  friends,  either  ladies  or  gentlemen,  to 
to  join  the  party,  to  whom  cards  will  also  be 
issued  on  the  application  of  a  member. 


ON  TBE  HiEMANTLION,  AN  INSTRUMENT 
TO  FACILITATE  THE  EXAMINATION  OF 
THE  BLOOD  IN  DISEASK 

Br  Horace  Dobeli<,  M.D.,  Liobktiate  of  the  Botal 
College  of  Phtsioians,  &c. 

In  attempting  a  systematic  observation  of  the  micros- 
copic characters  of  tiie  blood  in  disease,  sevend  serious 
difficulties  present  themselves. 

1.  There  is  no  means  of  obtaining  blood  without  in- 
flicting pain. 

2.  Venesection  is  seldom  either  necessary  or  desirable 
in  the  large  mi^'ority  of  diseases. 

3.  Blood  from  a  vein,  when  obtained,  does  not  present 
the  best  specimen  of  the  circulating  fluid,  and  its  physi- 
cal characters  change  before  the  operation  of  venesection 
can  be  concluded,  and  the  blood  placed  under  a  microscope. 

4.  Obtaining  blood  from  the  capillaries,  by  running  a 
needle  into  the  flesh,  is  attended  with  considerable  pain, 
if  inserted^  deep  enough  to  ensure  bleeding,  and  when 
thus  obtained,  the  blood,   having  oozed  out   slowly 

through  a  fine  orifice,  con- 
sists princinally  of  serum, 
the  colourless  corpuscles 
being  especially  deficient. 

These  difficulties  have 
not  presented  themselves 
to  me  alone,  but  have  been 
the  principal,  if  not  the 
only,  cause  for  the  poverty 
of  knowledge  on  a  subject 
of  such  interest  as  the  mi- 
croeco|^ic  characters  of  the 
blood  in  diseases. 

I  have  removed  these 
hindrances  from  my  own 

lJ  A  '^^y  ^y  contrivingthelittlo 
instrument,  which  I  am 
about  to  describe  to  the  So- 
ciety, in  the  hope  that  it 
may  be  useful  to  others 
as  well  as  myself.  By  it 
a  drop  of  capillary  blood 
may  be  obtained  in  a  mo- 
ment, without  pain  ,  aseasily 
^  as  we  can  feel  the  pulse, 
or  look  at  the  tongue. 

Desoription  of  Figure. 

il,  a  cylinder  having  a 
solid  base,  6,  perforated  at 
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n,  so  as  to  communicate  at  that  point  only  with  e,  a 
small  glass  receiver. 

G,  a  piston  to  the  cylinder  a,  worked  by  a  rod  A;, 
which  is  four-sided,  and  moves  in  a  four>sided  aperture  in 
I,  to  prevent  its  turning  round,  and  having  a  ring  at 
the  end  for  the  finger. 

Attached  to  the  piston  is  a  slender  rod  2,  having  a 
spring  trigger  at  its  end,  and  descending  through  n,  into 
the  receiver  c,  when  the  piston  Is  thrust  down. 

A  spring,  6,  is  connected  with  the  needle  d,  which 
passes  through  the  solid  base  of  the  large  cylinder  into 
the  receiver  below. 

The  needle,  d,  is  so  sha^  at  the  point,  that  it  shall 
cut  an  opening  into  the  cuticle  sufficiency  wide  to  allow 
the  blood,  in  its  natural  proportions  of  corpuscles  and 
serum,  to  gush  through,  and  is  not  long  enough  to 
reach  the  surface  of  the  flesh  until  dischai:^  by  the 
trigger. 

A  pistol-shaped  handle  is  attached  to  the  cylinder  at 

A,  fit,  h» 

In  using  the  instrument  the  orifice  of  the  raoeiver  is 
placed  upon  the  skin  of  the  patient,  the  upper  arm  being 
the  most  convenient  place.  The  piston  rod  is  raised 
b^  the  finger  in  the  nng,  and  thus  the  receiver  is  suffi- 
ciently exhausted  to  draw  the  flesh  up  into  its  cavity. 
As  the  piston  rises,  the  trigser,  at  ihe  end  of  the  slender 
rod,  catches  the  spring  and  raises  it,  and  with  it  the 
needle.  The  moment  the  piston  has  reached  ^e  top  of 
the  cylinder,  the  flesh  being  well  up  in  the  receiver, 
charged  with  blood,  and  insensible  to  pain,  the  spring 
slips  from  the  trigger  and  the  needle  is  instantaneously 
darted  into  the  flesh  and  withdrawn  by  the  recoil  of  the 
spring,  a  drop  of  blood  starting  at  the  same  moment  to 
the  surface. 

The  instrument  can  at  pleasure  be  fltted  with  a 
needle  having  a  wider  cutting  surface,  by  which  several 
drops  of  blood  may  be  obtained  for  chemical  examina- 
tion. 

For  the  skill  with  which  he  has  carried  out  my  de- 
sign, I  am  indebted  to  Mr.  Kiesaler,  who  is  now  engaged 
in  constructing  the  instrument  for  Messrs.  Feiguson,  of 
Giltspm'-street,  Smithfield. 


DECAY  OF  GDTTA  PEROHA. 

Under  this  heading  at  p.  264  of  the  present 
volume  of  the  JoumcU  are  given  two  reports  o# 
Mr.  E.  Highton,  commnnicating  the  result  of  his 
investigations  on  this  important  subject.  The 
following  further  report  has  been  made  by  that 
gentleman  to  the  Directors  of  the  British  Tele- 
graph Company : — 

With  reference  to  my  experiments  on  the  action  of  the 
mycellium  of  a  fungus  on  gutta  percha,  I  have  for  some 
months  been  growing  one  uf  the  class  called  agaricut 
campettria  in  contact  with  gutta  percha. 

1  find  as  the  result  that  the  mycellium  of  this  fungus 
does  rapidly  destroy  the  insulating  properties  of  gutta 
percha ;  and  in  fact  it  appears  to  decompose  entirely  this 
vegetable  gum.     1  send  a  sample  shewing  the  decay. 

I  am  trying  further  experiments,  an  account  of  which 
I  hope  ere  long  to  lay  before  the  Board. 

A  few  days  ago  I  examined  a  spot  near  Canterbury, 
where  the  gutta  percha  of  the  wires  had  entirely  decayed. 

The  soil  was  pure,  clean,  sharp,  I'ed  sand,  and  there 
ap)>eared  nothing  in  such  Hoil  to  induce  liccomiKwition. 

Kut  at  tliat  si)Ot  I  found  a  young  oak  tree,  wiiich  could 
only  derive  its  nourishment  from  the  ground  through 
which  the  wires  passed.  And  upon  these  roots,  both 
living  and  dead,  I  found  what  I  believe  to  be  the  my- 
cellium of  a  fungus,  the  same  as  that  which  I  discovered 
under  the  oak  trees  at  Berkhampstead. 


I  send  with  this  some  of  those  roots  upon  which  the 
fungus  can  be  distinctly  traced.  The  odour  arising  from 
that  fungus  appears  to  be  identically  the  same  as  that 
from  the  fungi  at  Berkhampstead. 

Ten  yards  distant  was  also  another  young  oak  tree, 
and  at  that  point  the  gutta  percha  of  the  wires  had  also 
decayed.  1  will  again  communicate  with  the  Board 
when  I  have  made  ftu-the;  investigations,  but  at  present 
I  feel  bound  to  say,  that  the  presence  of  the  myoellium 
of  a  fungus,  and  the  decaying  of  the  gutta  percha  cover* 
ing  of  the  telegraphic  wire,  being  so  constantly  associated 
together,  I  can  come  to  no  other  conclusion  than  this, 
viz  : — that  the  myoellium  of  a  fungus  will  cause  deoom- 
poeition  in  gutta  percha  and  probably  in  most  other 
vegetable  productions. 


GALVANIZED  IRON  AND  BUILDING 

STONE. 

Sir  Charles  Barry  has  addressed  the  following 
letter  to  the  ^tsnes  on  these  subjects,  in  refer- 
ence to  the  new  Houses  of  Parliament  :*~ 

**  Publio  attention  having,  by  a  recent  discussion  in 
Parliament,  been  directed  to  the  condition  of  the  iron  roofs 
and  the  stone  of  the  New  Palace  at  Westminster,  the 
followinff  information  respecting  them  may  not  be  un- 
aooeptabie  to  your  readers,  and  may  serve  to  remove  any 
misapprehension  that  may  exist  on  the  subject. 

*<  Metal  roofs  were  not  contemplated  in  the  original 
design.  They  were  resorted  to  upon  the  adoption  by  the 
Government  of  Dr.  Beid's  plans  forwarming,  ventilating, 
Ac,  by  which  they  were  required  to  contain,  as  «hey 
now  do,  the  main  smoke  fines  of  the  building,  and  there- 
fore it  became  necessary  that  they  should  be  constructed 
entirely  of  fireproof  materials.  A  coating  of  sine  in  pre- 
ference to  paint  for  the  external  plates  was  adopted,  upon 
the  strongest  testimonials  from  the  French  Government 
and  other  sources  as  to  its  long  and  successful  use  in 
France,  where  it  still  continues  to  be  employed  exten- 
sively, particularly  in  the  dockyards  of  that  country. 
Since  its  adoption  at  the  New  Palace  at  Westminster  it 
has  also  been  extensively  used  both  in  public  and  private 
works  in  this  country,  and  is  still  being  used  by  the 
Government  in  our  own  dockyards.  Experience,  how- 
ever, has  proved  that  it  is  not  capable  of  offering  a  long 
resistance  to  the  deleterious  efiects  of  a  smdi^y  and  im- 
uaxt  atmosphere,  and  the  roofs  of  the  New  Palaoe  at 
Westminster  have  consequently  become  partially  covered 
with  an  oxide  of  iron,  or  rust.  As  regards  their  sta- 
bility and  weather-proof  qualities,  however,  they  are 
none  the  worse  on  that  account.  No  difficulty,  moreover, 
exists  in  resisting  all  further  oxidation,  by  covering  them 
with  one  of  the  anti-oxide  compositions  now  in  use,  which 
may  be  done  at  a  very  moderate  cost.  Several  of  these 
compositions  have  been  in  course  of  trial  in  various  parts 
of  the  roofs  for  some  time  past,  and  I  have  reason  to  be- 
lieve that  1  have  discovered  one  that  may  be  said  to  be 
almost  imperishable. 

"  The  choice  of  the  stone  adopted  was  the  result  of  the 
labours  of  a  commission  consisting  of  two  of  the  most 
eminent  geologists  of  Uie  day,  an  intelligent  mason,  and 
the  architect,  who  in  the  year  1838  visited  every  quAny 
and  locality  in  the  kingdom  likely  to  furnish  building 
stone.  The  stone  at  Anstoii,  in  Yorksliire,  was  selected 
and  adopted  by  the  Government,  and  evei^  precaution 
has  been  taken  to  supply  from  the  best  bedsm  it.  Upon 
the  whole,  it  has  turned  out  to  be  at  least  as  good  as  any 
stone  hitherto  employed  in  London ;  portions  of  it,  in 

5 articular  situations,  and  under  peculiar  conditions,  ha^x 
oubtless  yielded  to  the  deleterious  effects  of  a  London 
atmosphere,  but  the  proportion  of  the  j>arts  affected  to 
those  which  are  perfectly  sound  is  infinitesimalty  small, 
and  it  is  remarkable  that  the  decomposition  is  almost 
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dcuively  confined  to  the  plain  &uobb,  the  moulded  and 
carved  portions  of  the  work  being  generally  as  Bharp  and 
perfect  as  when  first  executed.  To  say,  therefore,  as 
has  been  recklessly  anerted,  that  the  stone  is  perishing 
in  all  directions,  conveys  a  most  un£sir  and  exa^sjarated 
impression  relative  to  its  aocuiate  condition,  various 
economical  means,  however,  are  available  for  arresting 
all  further  decomposition  of  the  parts  afl^ted,  and  ex- 
periments have  been  in  course  of  trial  for  years,  with  a 
view  to  determine  upon  the  most  effectual  and  unobjec- 
tionable process  to  be  employed,  and  it  is  hoped,  there- 
fore, that  ere  long  all  fhrther  decomposition  will  be  suc- 
cessfully arrested.'* 


DECIMAL  MEASURES. 


On  the  second  day's  meeting  of  the  Mechanical  Engi- 
neers at  Manchester  on  Thursday  week,  a  paper  was 
read  by  Mr.  Joseph  Whitworth,  *'  On  a  standanl  deci- 
mal measure  of  length  for  mechanical  engineering 
work."  The  paper  commenced  by  showing  that  a 
general  desire  is  now  expressed  for  some  simpler  method 
of  measuring  and  computing  than  has  hitherto  been  the 
rule  in  mecluinics  and  engineering.  The  fractional  sys- 
tem did  very  well  in  the  old  and  cumbrous  modes  pur- 
sued by  mechanics ;  but  a  change  to  some  certain  and 
easy  system  of  measurement  and  notation  was  now  an  abso- 
lute necessity.  A  decimal  system  was  that  now  proposed 
by  the  author  for  both  measurement  and  notation,  the  inch 
being  taken  as  the  irnit  and  divided  into  thousands.  A 
workman  would  very  soon  learn  to  think  in  tens,  hundreds, 
and  thousands,  instead  of  the  present  mode  of  computing 
sizes,  thus  securing  greater  safety  in  all  kinds  of  work 
which  are  dependent  on  accuracy  of  size,  as  the  manufac- 
ture of  guns  and  warlike  instruments ;  and  much  greater 
accuracv  in  all  descriptions  of  work.  After  showing 
other  advantages  to  be  derived  by  the  general  adoption  of 
a  decimal  system  of  measure  in  all  engineering  and  me- 
chanical works  and  establishments,  and  proposing  that 
the  present  measure,  or  rule  of  eighths,  be  abandoned 
for  a  rule  in  thousandths,  the  paper  concluded  by  show- 
ing, from  tables  exhibited,  the  nature  of  the  decimal 
^stem  proposed.  Mr.  Whitworth  then  showed  several 
metal  specimens  of  external  and  internal  guages  and  sizes, 
arranged  to  a  nicety,  equal  to  l-5,000ths  of  an  inch, 
on  the  system  proposed.  An  interesting  discussion  fol- 
lowed the  reading  of  the  paper,  in  which  several  gentle- 
men took  part.  Some  were  for  adopting  the  plan 
immediately,  others  for  appointing  a  committee  to  in- 
vestigate the  matter,  or  to  report  upon  the  best  plan  of 
carrying  the  method  into  practice.  It  was  ultimatelv 
moved  by  Mr.  Fairbaim,  seconded  by  Mr.  M*Connell, 
and  (with  one  exception)  carried  unanimously,  that  the 
meeting  pledged  itself  to  the  scale  of  one  inch,  and  that 
it  should  be  divided  into  1,000  parts. 


The  consumption  was  1  ton  10  cwt.,  while  the  consump- 
tion for  the  same  period  by  the  old  furnace  was  7  tons ; 
each  furnace  doing  the  same  description  of  work.  The 
Aimace  had  been  applied  to  the  melting  of  cast  steel  with 
favourable  results.  The  average  for  melting  steel  was 
igeneraUy  5  tons  of  coal  to  1  ton  of  steel,  but  with 
,this  furnace  they  melted  a  ton  of  steel  with  considerably 
less  than  a  ton  of  coal.  Besides  this,  there  was  no 
smoke  whatever ;  and  if  this  furnace  became  general  in 
;  Sheffield,  of  which  he  had  no  doubt,  they  would  be  in  a 
position  to  vie  with  any  atmosphere  in  the  world.  In 
answer  to  a  question  as  to  whether  the  changing  of  the 
currents  in  the  regenerator — thus  letting  in  cold  air  upon 
them  after  they  had  become  highly  heatcd~did  not 
damage  the  brickwork,  Mr.  Siemens  explained  that  in 
each  case  the  cold  air  came  first  against  the  part  least 
heated,  then  against  the  next,  taking  up  one  hundred  or 
two  hundred  degrees  at  each  stage,  and  on  this  account 
no  cracking  from  contraction  took  place.— Mr.  Fen  ton 
wished  to  know  how  iron  could  be  improved  by  this 
plan  ? — ^Mr.  Siemens  replied  that  the  puddling  had  not 
been  long  tried,  but  he  thought  it  might  arise  in  this 
way :  In  the  ordinary  furnace  there  was  a  violent 
draught,  but  in  this  the  diaught  was  small,  and  the 
flame  did  not  cut  the  iron ;  it  gave  an  intense  heat,  with 
a  comparatively  quiet  atmosphere,  thus  less  oxide  of  iron 
was  produced.  The  iron  must  also  be  more  pure,  because 
fewer  particles  were  carried  over  to  it  from  the  fire. 
After  some  further  observations,  several  gentlemen  ex- 
pressed a  hope  that  as  the  matter  was  a  subject  of  such 
vast  importance  to  all  in  the  iron  trade  as  weU  as  to  those 
who  used  iron,  Mr.  Siemens  would  take  an  early  oppor- 
tunity of  flu'nishing  further  particulars. 


NEW  FURNACE. 


At  the  meeting  of  the  Mechanical  Engineers,  held  last 
week  at  Birmingham,  a  paper  was  read  by  Mr.  C.  W. 
Siemens,  *'  On  a  new  construction  of  furnace,  particularly 
applicable  where  intense  heat  is  required."  The  furnace, 
as  at  present  constructed,  is  applied  to  the  melting  of 
metals.  A  number  oi  zigzag  passages  are  formed  of  fire 
brick.  There  are  two  fires,  and  the  draught  from  each 
passes  alternately  along  these  heated  passages.  So 
nearly  is  the  heat  absorbed,  that  what  ultimately  escapes 
up  the  chimney  is  only  at  about  200  to  300  degrees  Fah. 
It  had  been  used  for  about  three  months  in  a  furnace  for 
iron  and^steel,  and  the  result  showed  a  saving  of  79  per 
cent,  as  compared  with  the  old  furnace,  turning  out  the 
same  quantity  of  metal. — ^Mr.  Atkinson,  of  Sheffield, 
observed  that  they  had  one  of  those  furnaces,  and  found 
the  consumption  to  be  so  small  that  he  had  the  particu- 
lars noted  during  six  days,  of  twenty-four  hours  per  day. 


EXAMINATIONS  BY  THE  ROYAL  DUBLIN 

SOCIETY. 

The  Royal  Dublin  Society  has  resolved  to  hold  public 
examinations  at  stated  periods,  in  its  House,  Kildare 
Street,  Dublin,  with  the  view  of  affording  to  persons 
desirous  of  procuring  Commercial,  lilanufactunng,  or 
Agricultural  Situations,  an  opportunity  of  obtaining 
authentic  testimonials  of  their  qualifications;  and  it 
proposes  to  confer  on  deserving  Candidates  General  and 
Special  Certificates  of  Merit,  according  to  cei*tain  regu- 
lations of  which  the  following  are  some  of  the  principal. 
In  order  to  obtain  a  Qeneral  Certificate,  Candidates  will 
be  required  to  answer  in  the  first  two  and  any  one  of 
the  remaining  General  Courses,  viz.  1.  Writing  and 
Composition;  2.  Arithmetic;  3.  Mensuration;  4.  Geo- 
metry; 6.  Algebra  and  Plane  Trigonometry ;  6.  English 
History ;  7.  Geography.  Candidates  who  shall  have 
obtained  the  Society's  General  Certificate  may,  on  suffi- 
cient answering,  obtain  Special  Certificates  of  Merit  in 
subjects  connected  with — Commercial  Pursuits,  Manu- 
facturing Pursuits,  Agricultural  Pursuits,  Horticultural 
Pursuits.  Candidates  for  the  Commercial  Certificate 
will  be  examined  in  Book-keeping,  English  History,  and 
Ctoographv.  Candidates  for  the  Manufactures  Certifi- 
cate will  be  examined  in  Mensuration,  Mechanics  and 
Hydrostatics,  and  Chemistry.  Candidates  for  the  Agri- 
cultural Certificate  will  be  examined  in  Chemistry, 
Animal  Physiology  and  Zoology,  Geology,  and  Theory 
and  Practice  of  Agriculture.  Candidates  for  the  Horti- 
cultural Certificate  will  be  examined  in  Mensuration, 
Botany,  and  Theory  and  Practice  of  Horticulture.  Can- 
didates in  Chemistry  will  be  examined  as  to  the  meaning 
and  use  of  Chemicad  Symbols,  in  the  Chemistry  of  the 
Metalloids  and  of  the  chief  Metals  with  reference  i^ir- 
ticularly  to  the  following  Trades  and  Manufactures,  viz., 
Metalluigv  of  Lead,  Iron  and  Cop|)er,  Dyeing,  Soap 
boiling.  Bleaching,  Tanning,  Pottery,  Brick  making. 
Manufacture  of  Gas,  of  Sulphuric  Acid,  and  of  Soda  Ash. 
The  following  books  may  be  consulted: — Wilson's  Che- 
mistry, Gregory's  Chemistry,  Fownes*  Chemistry,  Ele- 
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mentaiy  ChemUtry  by  Scofifern.  In  Physiology  and 
Zoology,  the  general  principles  of  Animal  Phisiologyand 
Classification  of  Animals  will  form  the  chief  subject  of 
examination ;  and  from  Candidates  for  the  Agricultural 
Certificate  a  practical  knowledge  of  the  most  important 
facta  concerning  the  Uorse,  Ox,  Pig,  and  Sheep  will  be  re- 
quired. The  following  books  maybe  consult^  : — School 
Zoology,  by  Patterson,  Agassiz  and  Gould's  Physiology. 
In  Botany,  the  examination  will  embrace  only  the  lead- 
ing princi^es  of  Vegetable  Physiology  and  the  Classifi- 
cation of  Plants.  From  Candidates  seeking  the  Horti- 
cultural Certificate  a  practical  knowledge  of  the  most 
usual  Ghirden  Plants  will  be  required.  The  following 
books  may  be  consulted : — Lindley's  School  Botany,  Hen- 
slow's  Principles  of  Botany,  Outlmes  of  Botany,  by  Bal- 
four. In  Geology,  Candidates  will  be  examined  in  the 
fi^eneral  principles  of  the  science ;  their  practical  know- 
ledge of  Kock  sjpecimens  and  of  the  common  Ores  of  the 
useful  Metals  will  be  tested;  a  knowledge  of  a  few  of  the 
characteristic  fossils  will  be  required;  and  the  examina- 
tion will  also  embrace  a  few  of  the  most  important  of  the 
applications  of  Geology  to  Agriculture,  Itoad  Making, 
Quarrying  and  Mining  Operations.  The  following  books 
may  he  consulted :— Introductory  Text-book  to  Geology, 
by  Page,  Advanced  Text-book,  Richardson's  Geology 
and  Paleontology.  In  Agriculture,  Candidates  will  be 
examined  as  to  their  knowledge  of  the  structure  and  con- 
stituents of  Farm  Plants,  the  nature  and  constitution  of 
Soils,  the  nature  and  value  of  Farmyard  and  Artificial 
Manures.  They  will  also  be  required  to  exhibit  a  gene- 
ral acquaintance  with  Farm  Practice,  such  as  the  nature 
and  use  of  Agricultural  Implements  and  Machines,  the 
Fencing,  Draining,  and  Valuation  of  Land ;  the  con- 
struction of  Farm  Buildings ;  the  Culture  and  Rotation 
of  Farm  Crops;  the  Diseases  of  Cattle  and  their  Treat- 
ment, together  with  the  general  management  of  Live 
Stock.  The  following  books  may  be  consulted : — John- 
ston's Agricultural  Chemistry,  Morton's  Cydopadia  of 
Agriculture,  Stephens'  Book  of  the  Farm,  Rham's  Dic- 
tionary of  the  Farm,  Agricultural  Engineering.  In 
Horticulture,  Candidates  will  be  cxamin^  in  the  Natu- 
ral History  of  Edible  Fruits  and  Culinary  Vegetables, 
and  their  varieties;  the  principles  of  Vegetable  Physio- 
logy, especially  in  their  application  to  the  several  Horti- 
cultural operations  of  (iiafting,  Budding,  Pruning, 
Transplanting,  Hybridising,  &c. ;  the  construction  and 
management  ot  Hot-houses,  Stores,  (fee. ;  the  practice  of 
floriculture.  The  following  books  may  be  consulted : — 
Lindley's  Theory  and  Practice  of  Horticulture,  Book  of 
the  Garden,  by  M'Intosh,  Loudon's  Enclyclop®dia  of 
Gardening,  Kiel's  Fruit  and  Mower  Garden.  Prizes  in 
Money  will  bo  awarded  to  the  best  answerers.  The  fol- 
lowing classes  of  persons  will  not  be  permitted  to  attend 
the  Society's  Examinations  for  Certificates  of  Merit :— IT 
Persons  under  1 6  years  of  age.  2.  Persons  who  intend 
to  return  to  school  for  the  purpose  of  resuming  their  edu- 
cation. 8.  Persons  who  either  are,  or  have  been,  students 
of  a  College  or  University.  4.  Certificated  Masters  of 
the  Board  of  National  Education,  or  of  any  other  public 
educational  body.  The  first  examination,  for  General 
Certificates  only,  will  be  held  in  the  Society's  House, 
Kildarc-street,  Dublin,  on  Tuesday,  6th  of  October,  1867, 
and  following  days.  Candidates  will  be  required  to  give 
notice  to  the  A^istant-Secretary,  on  or  before  the  1st  of 
September,  1857,  of  their  intention  to  attend  this  exami- 
nation. Printed  forms  of  notice,  to  be  filled  up,  can  be 
had  on  application  to  the  Assistant-Secretary.  The  first 
examination  for  awarding  Sjxjcial  Certificates  will  beheld 
in  the  year  18.58,  of  which  due  notice  will  be  given. 


of  the  ratepayer!,  called,  upon  a  requirition,  by  the 
mayor. — ^After  the  mayor  had  explained  that  the  libiary 
rate  could  never  exceed  one  p^mv  in  the  pound  pv 
annum,  that  none  but  burgesses  ooold  take  ^art  ia  the 
meeting,  and  that  two-thirds  must  give  their  approval 
before  the  act  could  be  adopted,  Mr.  Darwall  brieiy  pro- 
posed the  adoption  of  the  act,  expressing  his  lutprise  that 
any  person  could  be  opp0|sed  to  a  measure  which  could 
not  fail  to  prove  beneficial,  and  tbe  expense  of  which 
must  of  necessity  be  so  small.  The  occupier  of  a  £7 
house  could  not  possibly  be  called  upon  to  pay  more  than 
7d.  per  year  for  this  object,  and  for  this  trifling  contri- 
bution himself,  his  family,  and  his  friends  could  have 
access  to  a  library,  reading  room,  and  museum,  free  d 
charge.  If  any  persons  present  objected  to  it  he  shoold 
be  happy  to  pay  their  rates  for  them. — ^Mr.  W.  H.  Duig- 
nan,  in  seconding  the  resolution,  said  the  institution 
proposed  would  be  established  by  means  of  sub- 
scriptions ;  the  rate  was  only  required  to  maintain  it  in 
existence.  He  would  give  £60  towards  it,  his  father 
would  give  another  £50,  and  if  necessary  he  would  give 
a  further  sum  of  £60.  A  rate  of  one  nenny  in  the 
pound  would  produce  £240,  but  they  shcmd  not  require 
more  than  £100  a  year  for  the  proposed  institution.— 
The  resolution  was  carried  by  an  overwhelming  msjoritv, 
only  half-a-dozen  hands  being  held  up  again^  it.— Mr. 
W.  H.  Duignan  offered,  if  the  persons  who  had  held  up 
their  hands  against  the  proposition  would  come  forward, 
to  give  them  a  written  obligation  to  pay  the  rate  for 
them,  but  none  of  them  took  advantage  of  the  offer. 


FKEE   LIBRAIUES. 

The  Free  Libraries  Act  is  to  be  applied  to  Walsall. 
The  determination  has  been  come  to,  in  accordance  with 
the  terms  of  the  Act  of  Parliament,  at  a  public  meeting 


BRITISH  ASSOCIATION  FOR  THE  ADVANCE- 
MENT OF  SCIENCE. 

The  twenty-seventh  meeting  of  the  British  Association 
for  the  Advancement  of  Science  will  commence  in 
Dublin,  on  Wednesday,  the  26th  of  Auguat,  1867,  under 
the  direction  of  the  following  officers : — 

7'rwi</«i^.— The  Rev.  H.  Lloyd,  D.D.,D.C.L.,F.B.S., 
L.  &  E.,  V.P.R.I.A.  Vice-Presidema.-'The  Right  Hon. 
the  Lord  Mayor ;  the  Provost  of  Trinity  College,  Dublin ; 
the  Marquis  of  Kildare;  the  Loitl  Talbot  de  Malahide; 
the  Lord  Chief  Baron,  Dublin ;  Sir  William  R.  ILunilton, 
LL.D.,  F.R.A.S.,  Astronomer  Royal  of  Ireland  ;  Lieui.- 
Colonel  Larcom,  R.E.,  LL.D.,  F.R.S. ;  Richard  J. 
Griffith,  LL.D.,  M.R.I.A.,  F.R.S.E.,  F.G.S.  Gemrni 
Secretary. — Major-General  Edward  Sabine,  R.A.,  D.C.L., 
Treas.  &  V.P.JR.S.,  F.R.A.S.,  13,  Ashley-place,  Victoria- 
street,  London.  AitUtant  General  Seeretarp.— 3ohn 
Phillips.  Esq.,  M.A.,  F.R.S.,  F.O.S.,  Reader  in  Gcdogy 
in  the  University  of  Oxford ;  Magdalen-bridge,  Oxford. 

General  Treasurer John  Taylor,  Esq.,  F.R.S.,  6,  Queen- 

street-place.  Upper  Thames-street,  London.  Seereiantt 
for  the  Metiing  at  Dublin. — Lundy  E.  Foote,  Esq.,  Boyal 
Dublin  Society ;  the  Rev.  Professor  Jellett,  "Royal  Iriih 
Academy  ;  W.  Neilson  Hancock,  LL.D.,  Statistical  So- 
ciety, Dublin.  Treasurer  for  (he  Meeting  at  Dublin.-^' 
H.  Orpen,  LL.D.,  13,  South  Frederick-street,  Dublin. 

The  general  committee  will  meet  on  Wednesday,  the 
26th  of  August,  at  one  p.m.,  for  the  election  of  sectional 
officers  and  the  despatch  of  business  usually  brought 
before  that  body.  On  this  occasion  there  will  be  {«• 
sented  the  report  of  the  council,  embodying  their  pro* 
ceedings  during  the  past  year.  The  general  committee 
will  meet  afterwards  by  adjournment. 

The  first  general  meeting  will  be  held  on  Wednesday, 
the  26th  of  August,  at  8  p.m.,  when  the  President  will 
deliver  an  address ;  the  concluding  meeting  on  Wctlnw- 
day,  the  2nd  of  September,  at  8  p.m.,  when  the  Associa- 
tion will  be  adjourned  to  its  next  place  of  meeting. 

At  the  evening  meeting,  which  will  take  place  at  b 

§.m.,  discourses  on  certain  branches  of  science  will  Iw 
elivered,  and  opportunity  wiU  be  aflforded  fdr  general 
conversation  among  the  members. 
The  committees  of  aections  will  meet  daily,  from 
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ThuncUy  the  27th  of  Augost  to  Wednesday  the  2Dd  of 
September  indosive,  at  ten  a.m.  precisely . 

The  BectiooB  wiU  meet  daily,  from  Thursday  the 
27th  of  Aognst  to  Tuesday  the  1st  of  September  inclu« 
sive,  at  11  a.m.  precisely. 

The  following  are  the  sections  to  which  communica- 
tions may  be  presented  :^-Seotion  A.  Mathematics  and 
physics ;  B.  Chemistry  and  mineralogy,  including  their 
applications  to  agriculture  and  the  arts;  C.  Geology;  D. 
Zoology  and  botany,  including  physiology ;  £.  Geopa- 
phy  and  ethnology ;  F.  Economic  science  and  statistics ; 
G.  Mechanicid  science. 

Notices  of  communications  intended  to  be  read  to  the 
Association,  accompanied  by  a  statement  whether  the 
author  will  be  present  at  the  meeting,  majr  be  addressed 
to  John  Phillips,  EflQ-*  M.A.,  F.R.S.,  Assistant-General 
Secretanr,  Magdalen  Bridge,  Oxford ;  or  to  Lundy  £. 
Foote,  £aq.,  Bev.  Professor  Jellett,  and  Dr.  Hancock, 
Local  Secretaries,  Dublin. 


MONSTER  COTTON-SHNNING  ESTABLISH- 
MENT IN  RUSSIA. 

A  correspondent,  writing  from  St.  Petersburg  on  the 
8th  June,  says : — 

**  The  first  stone  of  a  monster  manufactory  has  just 
beea  laid.  It  will  comprise  a  cotton-spinning  establish- 
ment and  a  series  of  weaving  shops.  The  building  is  to  be 
raised  upon  the  Isle  of  Cronnolm,  situate  upon  the  Na- 
rova,  between  the  two  cataracts  of  that  river.  It  is 
stated  that  the  spinning  departments  will  comprehend 
the  largest  buildmg  in  the  whole  world,  and  will  im- 
measurably exceed  in  extent  the  vast  spinning  establish- 
ments of  the  United  States.  This  construction  will  be 
formed  as  a  grand  square,  and  will  occupy  the  whole  of 
the  isle.  A  large  portion  of  the  adjoining  ground  has 
been  purchased  for  the  purpose  of  building  habitations 
for  the  workmen,  and  a  large  school  in  connection  witli 
the  great  establishment.  The  contractors  for  the  joineiy 
work  are  to  furnish  1,672  window  frames.  The  building 
will  be  lighted  by  from  15,000  to  20,000  jets  of  gas.  St. 
Petersburg  being  unable  to  supply  those  materials,  from 
60  to  80  vessels  are  constantly  employed  in  the  convey- 
ance of  them  from  Narva.  The  number  of  workmen 
engaged  is  fixed  at  3,000  at  least.  The  edifice  is  to  be 
eoinpleted  in  three  years,  but  a  portion  of  the  spinning 
(lopartment  is  to  be  ready  for  work  in  one  year.  The 
capital  required  for  the  undertaking  has  been  already 
suDscribed  for  in  shares,  which  have  been  taken  up  by 
the  directors  of  the  scheme  and  some  foreigners.  The 
chief  director  is  M.  Jean  Frerichs,  of  Bremen,  residing 
provisionally  at  St.  Petersburg.  His  associates  are  the 
merchants  of  St.  Petersburg,  the  four  brothers  KhlondofT, 
Louis  Knoop,  Alexander  March,  and  M.  Soldatenkoflf, 
merchant  of  Moscow.  Mr.  Richard  Barlow,  an  English 
merchant,  is  director  of  the  technical  works  [travaux 
teckni^uei),  and  Mr.  Kolbe,  chief  administrator  of  the 
buildmg,  and  the  framer  of  the  laws  of  the  society. 

**  The  first  stone  of  the  colossal  edifice  was  laid  with 
great  pomp  and  circumstance  in  the  presence  of  the 
General  Baron  de  Kmdener,  Commandant  of  Narva,  of 
all  the  founding  members,  and  of  an  enormous  assem- 
blage of  the  people.  The  first  stone  was  laid  by  the 
prSlre  evangdique,  who  prayed  for  the  blessing  of  Heaven 
to  descend  upon  the  undertaking.  The  second  stone  was 
laid  in  the  name  of  the  Goveniment  by  Baron  de  Km- 
dener ;  and  M.  Soldatenkoff,  one  of  the  directors,  sealed 
the  gilded  metal  plate  upon  which  were  engraved  the 
names  of  the  founders  and  the  date  of  the  foundation. 
MM.  Alexander  March  and  Kolbe,  according  to  custom, 
placed  several  pieces  of  silver  money,  struck  for  the  pur- 
pose, in  a  stone  hollowed  for  the  purpose. 

**  A  magnifioent  dinner,  to  commemorate  the  event, 
took  place  in  the  evening." 


^iiniit  ([ftstxtsitnuiwtii 


CONFERENCE. 

Sib,— Will  you  kindly  insei-t,  in  the  next  number  of 
the  Journal  of  the  Society  of  Arte,  the  accompanying  let- 
ter, which  I  nave  received  from  the  Windsor  and  Eton 
Literary  Institute  ? 

It  refers,  as  you  will  see,  to  a  speech  reported  in  your 
Journal  to  have  been  made  at  your  last  discussion,  hv 
Mr.  Chamberlain,  a  delegate  from  Windsor,  and  which 
speech  reflecte  on  the  Committee  of  the  Bucks  and  Berks 
Lecturers'  Association,  (with  which  the  Windsor  Institute 
is  in  union),  as  regards  their  management  both  of  the 
Association  and  Examination.  I  am,  dec. 

EDWARD  HALE. 
Hon.  Sec.,  Bucks  and  Berks,  Lectoien*  Assoc. 

Bton  CoUeg*,  Jul/  3nL 

(Copy.) 

Windsor   and   Eton   LrrsBAST,  SoncNTino  ani> 
Mbohanios'  Institute. 

8bart.itr«et«  Wladaor,  July  3, 1867. 

Rbv.  Sib, — ^As  Chairman  at  a  special  meeting  of  the 
Committee  of  Management  of  this  Institution,  held  this 
evening,  I  beg  to  inform  you,  in  reply  to  your  letter  to 
the  Committee  of  the  29th  of  June  last,  that  at  such 
meeting,  your  letter  having  been  read,  it  was  resolved 
unanimously, 

"  That  the  Committee  of  the  Windsor  and  Eton  Me- 
chanics' Institute  do  not  adopt  the  opinion  exnressed  in 
the  Journal  of  the  Society  of  Arte  attributed  to  Mr. 
Chamberlain,  which  characterises  the  Bucks  and  Berks 
Lecturers'  Association  as  exclusive,  and,  by  implication, 
calls  in  question  the  impartiality  of  the  Examiners  ap- 
pointed by  the  Association.  Mr.  Chamberlain  himself 
disclaims  the  correctness  of  the  report  in  these  particu- 
lars, and  has  offered  to  give  a  correct  expression  of  his 
remarks  on  the  occasion  referred  to  in  a  letter  to  the 
Journal  above  named." 

I  am,  Rev.  Sir,  your  obedient  servant, 
F.  TWINCfl,  JUN.,  Chairman. 
Tho  ReT.  Edward  Hale,  Hon.  See., 

Bndu  and  Berkf  Lectnren'  AiioeUtioin. 


Sir, — Allow  me  to  correct  a  sentence  or  two  in  the 
repoil  of  what  I  said  at  the  late  Conference  with  regard 
to  the  Bucks  and  Berks  Lecturers.'  Association.  As  tho 
words  read,  I  fear  they  do,  by  implication,  reflect  upon 
the  Examiners  appointed  by  that  body ;  now  my  argu- 
ment was  directed  against  the  partial  composition  of  the 
Association  itself,  and  I  had  no  intention  at  all  to  call  in 
question  the  good  faith  of  the  gentlemen  who  act  as  its 
examiners ;  indeed  I  was  not  awaro  at  the  time  that  any 
such  had  been  appointed. 

It  is  but  just  to  the  Association  to  say  further,  that  al- 
though its  members  are  chiefly  from  one  class  of  society, 
its  rules,  which  have  been  shown  to  me,  open  the  door  of 
admission  to  all  who  are  willing  to  co-operate  in  the 
spread  of  education ;  so  that  the  defect  in  ite  composi- 
tion is  one  which  time  and  success  may  continually  im- 
prove. I  am,  Sir,  your's  respectfullv, 

THOMAS  CHAMBERLAIN. 

Jolj  2nd,  1867. 


SOCIETY'S  EXAMINATIONS. 

Sitt, — Not  being  in  the  habit  of  reading  your  Journal, 
I  was  surprised  and  pleased  to  learn,  in  perusing  the  last 
number,  which  was  kindly  lent  to  me  b^  a  friend,  that 
the  Society  of  Art«  have  a  strong  predeliction  in  favour 
of  candidates  for  examination  who  shall  have  acquired 
their  ioformation  mainly,  if  not  solel)-,  through  the 
instrumentality  of  Mechanics'  Institutions.  I  am  grati- 
fied in  learning  that  fact,  because  I  know  that  man;^  of 
the  successful  competitors,  both  at  the  last  and  previous 
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ezaminatioos,  were  jpenons  who  had  received  a  moderately 
good  education  before  joining  the  classes,  by  means  of 
which,  they  were  enabled  to  attend  the  Society  of  Arts 
examinations.  I  am  one  of  those  plodding  self-taught 
individuals,  who  know  by  experience  the  labour  and 
cost  necessary  to  repair  so  great  a  defect  as  that  of  a  want 
of  early  mental  training.  It  is  just  and  generous,  and 
highly  politic,  that  the  Society  of  Arts  should  give  every 
encouragement  to  this  class  of  candidates.  I  do  not 
think  the  Society  should  attach  much  weight  to  the  cer- 
tificates of  the  secretaries  of  Institutions,  as  to  the  ante- 
cedenta  of  the  pupils  recommended.  Every  Institution 
will  be  anxious  to  send  as  many  of  it«  most  gifted  mem- 
bers to  the  examinations  as  possible ;  and  the  secretary 
will  not,  as  a  general  rule,  be  instructed  to  confine  his 
selection  to  those  who  have  been  solely  educated  at 
Mechanics'  Institutions;  nor  do  I  personally  wish  that 
such  should  be  the  case ;  I  am  only  anxious  that  a  spirit 
of  fairness  should  be  exercised  at  these  invaluable  exami- 
nations, which  is  the  wish,  I  am  sure,  of  those  who  have 
instituted  them  for  the  good  of  the  community.  It  is 
not  difficult  for  a  youth  fresh  from  school,  where  he  has 
served  an  apprenticeship  of  several  years,  to  furbish  up 
the  knowledge  there  acquired  for  'the  purpose  of  these 
examinations.  There  would  seem  to  t>e  less  merit  in 
such  a  candidate,  than  in  him  who  foregoes  the  advan- 
tages which  time  and  money  will  purchase,  in  order  to 
attain  for  himself,  when  arrived  at  maturity,  that  men- 
tal aliment  which  has  been  denied  to  him  at  the  time  it 
was  most  needful  to  prepare  him  for  the  battle  of  life. 

In  oondusion,  I  beg  to  offer  to  the  Society  two  sug- 
gestions ;  the  first  is  so  important  as  to  require  their 
gravest  consideration ;  and  the  second  would,  if  adopted, 
make  their  labours  better  known  and  more  widely  ap- 
preciated. My  suggestions  are  that  the  examinations 
should  take  place  in  the  evening,  and  that  the  Journal 
should,  if  possible,  be  published  at  twopence,  even  though 
a  loss  were  sustained  by  the  alteration. 

I  am,  &c,, 

EDWIN  UTLEY. 

A  Member  of  the  Evening  Classes. 
Crosbjr-haU*  BlahopsgUe,  Jane  29, 1867. 

SILK  REELING.* 

SiB, — Presuming  that  any  information  relative  to 
improvement«  in  silk -reeling  and  to  their  introduction 
into  this  country,  will  be  interesting  to  our  Society,  I  beg 
to  furnish  you  with  some  ^)articulars,  as  a  practical  sup- 
plement to  the  papor  which  I  had  the  honour  to  read 
before  our  Society  in  1855. 

I  have  riuoe  then  continued  a  series  of  experiments, 
which  have  resulted  in  a  system  of  machinery,  producing 
important  and  satisfactory  considerations.  l>esirouBof 
having  my  invention  subjected  to  an  earnest  and  thorough 
test,  I  sent  a  machine  to  Avignon,  the  centre  of  the  silk 
producing  districts  of  France ;  it  has  there  been  in  opera- 
tion about  two  months,  and  has  been  inspected,  and  with 
its  produce  examined,  by  some  of  the  mosteminent  French 
and  Italian  reelers  and  merchants,  who  have  unanimously 
pronounced  it  to  be  su))erior  to  any  reeling  machinery 
hitherto  introduced  there.  They  recognise  an  economy 
in  the  raw  material  alone  to  exceed  10  per  cent.,  and 
anticipate  a  complete  revolution  therefrom  in  the  pro- 
duction of  silk.  Negotiations  are  now  in  progress  for  a 
large  introduction  of  my  machinery^  into  France. 

The  same  results  having  been  witnessed  here  by  some 
reelers  from  Sardinia,  they  have,  for  the  purpose  of  work- 
ing my  system,  and  under  my  license,  organised  at 
at  Novara  a  very  extensive  company,  named  Setificio 
NationdU,  (visited  and  reported  on  by  the  Timet  correspon- 
dent,|  with  special  authority  from  the  king.  They  have 
already  ordered  a  considerable  quantity  of  machinery 
from  this  country. 

*  Bee  Mr.  Diekins'  ftegm  on  this  subject,  read  before  the 
Soeiety  on  the  7th  Feb.,  1856,  and  printed  in  the  Joffmol, 
veLiii,pa97. 


I  have  at  my  works  here  a  full-size  machine,  (the  tint 
of  a  lai^e  quantity,  which  I  purpose  to  havej  demonstrat- 
ing the  practicability  of  reeling  silk  in  this  conntry  l^ 
children  as  operatives,  instead  of  by  adult  and  experienced 
reelers  as  on  the  Continent ;  the  employment  by  means 
of  my  machinery  being  very  simple,  and  free  from  any 
excessive  or  painful  fatigue  or  iniory  to  health.  There 
will  be  no  scarcity  of  supply  o?  cocoons.  I  find  mer- 
chants are  as  desirous  to  import  silk  in  that  as  in  any 
other  state. 

Should  any  members  of  our  Society  desire  to  see  this 
new  industry  in  its  early  but  practical  commencement, 
I  shall  have  pleasure  in  receiving  them,  and  in  submit- 
ting the  operation  to  the  evidence  of  their  own  judg- 
ment. I  am,  &c., 

THOMAS  DICKINS. 
Mlddleton,  Jnly  1, 1867. 

The  following  is  the  extract  from  the  Timet,  to  which 
the  foregoing  letter  refers : — 

Tub  Silk  Trade  in  PiEnMONT.— Notwithstanding  the  rery 
backward  state  of  all  agricultural  proceedings  in  consequence  of 
late  cold  winds,  with  rain,  which  succeeded  some  comparatiTely 
mild  weather  at  the  beginning  of  the  month,  and,  altnoo^  the 
mulberry  trees  haTe  luudlv  yet  begun  to  bud,  it  ii  said  that 
many  engagements  have  already  bwn  made  for  cocooni  at 
the  rate  of  75f.  the  miria.  A  great  improvement  is  beu^  in- 
troduced here  in  machineiy  for  winding  and  apinninffnlk  direct 
from  the  cocoons,  according  to  an  invention  of  Mr.  l>ickcQt,  of 
Middlcton,  near  Manchester,  the  machinery  for  which  has  been 
manufactured  by  Messrs.  Gordon  and  Co.,  of  Stockport.  Some 
of  the  principal  manufacturers  in  this  country  speak  moat  faToni- 
ably  of  this  system,  of  the  working  of  the  machinerv,  and  the 
superior  quahty  of  the  silk  produced  by  it.  I  have  lately  leea 
an  immense  bulding  in  course  ot  construction  at  Novara  for 
the  purpose  of  carrying  out  this  system  on  a  veiy  extcndve 
scale.  It  is  the  property  of  a  eompanj  preaidcd  over  by  the 
Gavaliere  Rossi,  the  Syndic  of  that  town,  and  is  so  built  that, 
if  desired,  it  can  be  increased  to  four  times  ita  present  siae  with- 
out inconvenience,  but  even  in  its  existing  proportions  it  will 
have  12,000  spindles,  driven  by  two  12-hor8e  power  coudeDiiflf 
engines,  and  employing  between  300  and  400  hands.  Hr. 
Emerson,  of  the  firm  of  Gordon  and  Co.,  is  superintending  the 
arrangements  for  carrying  out  the  building  and  putting  up  the 
machinery,  which,  it  is  hoped,  wilt  be  ready  for  the  oomidg  crop, 
and  which,  if  successful,  is  likely  to  eficet  a  perfect  revolntion 
in  the  silk  manulaetore  of  this  conntiy.  The  principal  adTin- 
togea  expected  from  this  system  ate— the  jpowcr  to  reel  at  all 
seasons  any  kind^of  cocoons  not  posittTely  injured ;  to  reel  witk 
lukewarm  water;  to  employ  children  as  operativea ;  to  obtain 
a  more  even  and  elastic  thread ;  a  certainty  in  the  minhniun  of 
twist  required,  thereby  avoiding  excess ;  the  power  to  diteon^e 
(Mr  set  in  motion  any  one  of  the  spindles  and  bobbins  withoat 
stopping  the  remainder;  a  greater  extraction  of  silk  fitun  the 
cocoons ;  and  a  vast  economy  in  cost  of  machinery,  in  wages,  is 
space,  and  in  power-'^Turtn  corretpomdeni  of  <Ae  TVmsf* 

A  REGULAR  SUPPLY  OF  COTTON  VERSUS 
FLAX  AND  HEMP. 

Sir, — Is  it  not  as  essential  to  the  well-being  of 
thousands  that  we  should  have  as  regular  a  supply  of 
flax  and  hemp  as  cotton  ? 

During  the  late  war,  flax  and  hemp  rose  in  price,  in 
some  cases,  considerably  over  one  hundred  per  cent. 
Many  old  established  fla^  spinners,  unwilling  to  dispenc 
hands,  worked  on  at  a  considerable  loea  to  thenuelves  and 
some  to  their  ruin ;  thousands  of  people  were  reduced  to 
short  time  with  dear  provisions,  dsc.  The  great  decrea* 
in  our  exports  of  linen,  to  the  extent  of  some  thousaodi 
per  year,  plainly  showed  the  depressing  influence  of  the 
high  price  of  the  raw  material ;  all  this  has  been  borne 
patiently,  and  little  or  no  notice  has  been  taken  of  it. 
What  would  have  been  said  had  the  cotton  spinner  passed 
thnmgh  the  same  ordeal.  The  preud  position  of  the 
cotton  manufacturer  is  not  for  its  superior  quality,  tat 
from  the  uniform  supply,  or  nearly  so,  of  the  raw  ou- 
terial,  and  a  less  costly  mode  ef  nreparaiion.  CooM 
I  the  linen  manufacturer  get  as  r^goUr  a  iopply  of  fltf  i 
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or  any  fibre  equU  toii,  and  at  the  same  price,  calonlating 
every  expense  of  workinsf,  as  cotton,  we  should  soon  find 
the  linen  fabric  gain  the  preference.  Bnt  is  there  not  a 
possibility  of  getting  a  regular  supply  of  a  material 
equal  to  flax  at  a  dieap  rate?  I  believe  there  is,  if 
properly  inveetigaled;  but,  like  the  old  saying,  **  wnrt's 
every  body's  buaineiB  ia  no  one's."  Gieat  encourageireit 
has  been  given  at  various  times  by  the  Society  of  Arts 
for  the  introduction  of  new  fibres,  and  the  Society  has 
been  inundated,  from  time  to  time,  with  the  most 
promising  samples,  and  we  have  thought,  for  the  hun- 
dredth time,  we  should  soon  be  independent  of  Russia 
for  these  important  staples;  these  samples  have  created 
a  sensation  for  the  time,  and  have  then  vanished  into  the 
museum  of  the  curious.  These  failures  may  be  a:.tributed 
to  the  want  of  a  practical  knowledge  of  fibres  being 
brought  to  bear  upon  the  subject,  so  as  to  pioduce  them 
upon  a  large  scale  and  brinv  them  into  the  market  at  a 
paying  price.  I  do  not  think  that  any  subject  has  been 
more  zealously  prosecuted  with  so  little  real  practical 
science  brought  to  bear  upon  it.  To  illustrate  my  mean- 
ing I  will  state  a  few  facts.  A  short  time  ago,  a  London 
rope-maker  purchased  several  bales  of  Himalaya  hemp, 
at,  I  believe,  about  £80  per  ton ;  on  opening  several  bales. 
It  was  found  the  hemp  was  twisted  into  little  lots,about 
the  thickness  of  a  finger,  and  as  tight  as  the  strai  d  of  a 
rope ;  the  hackling  of  it  cost  five  times  as  much  per  cwt. 
as  Russian  hemp  for  the  same  pirpose,  and  at  this  price, 
the  workmen  could  not  get  a  hving  at  it ;  it  was  packed 
up  and  sold  at  a  public  auction,  at  a  loss  of  60  per  cent. ; 
nearly  as  much  time  must  have  been  spent  in  depreciat- 
ing it  to  that  extent  as  hi  the  whole  first  preparation. 
The  mode  of  retting  hemp  in  Bombay  depreciates  its 
value  to  at  least  40  per  cent. ;  instead  of  steeping  it  in 
wa,ter,  it  is  buried  in  sand  or  mud  by  the  side  of  their 
rivers,  thus  increasing  its  weight  14  to  20  lbs.  per  cwt., 
not  only  to  the  partial  ruin  of  the  material,  but  to  the 
ruin  of  our  poor  workmen,  owing  to  the  find  sand  getting 
into  their  lungs.  In  several  cases  death  has  ensued 
from  it.  It  is  only  by  paying  the  hacklers  about  three 
hundred  per  cent,  more  than  f6r  the  Russian  hemp  for 
the  same  work  that  they  can  be  induced  to  do  it  at  ail.  I 
could  name  many  instances  where  the  want  of  a  practical 
luiowledge  renders  goods,  if  not  unsaleable,  unremunera- 
tive,  which,  if  properly  treated,  would  prove  valuable 
stajde  articles.  I  will  name  one  more  instance,  as  I 
think  through  such  hints  the  error  may  be  corrected. 

Several  bales  of  pressed-packed  flax  straw  from  Australia 
has  been  recently  sold  by  public  auction  in  London,  reid- 
ising  a  very  high  price,  nanrely,  £6  5e.  per  ton ;  large 
quantities  are  sold  in  this  coritry,  and  sold  for  less  than 
£4  per  ton.  I  merely  mention  this  to  show  the  Aus- 
tralian flax  straw  n  ust  have  been  of  a  superior  quality 
to  fetch  that  high  price,  and  yet  the  whole  proceeds  of  the 
sale  were  swallowed  up  in  freight,  charges,  &c.  By  the 
introduction  in  Australia  of  some  not  very  expensive 
scutching  machines,  which  any  light  unskilled  labourers, 
either  male  or  female,  might  be  taught  the  use  of  in  a 
week,  about  six  hands  would  clean  from  SO  to  40  cwt. 
of  clear  fibre  per  \ieek;  thus,  to  every  six  tons  of  flax 
straw  five  tons  would  be  left  behind  as  rubbish  ;  the  re- 
maining ton  of  clear  fibre,  if  of  good  medium  quality, 
would  realise  here  about  £50.  Thus,  instead  of  a  loss, 
the  introduction  of  a  paying  staple  article  irrespective 
of  the  value  of  the  seed  would  have  been  the  result. 

The  fib;e  I  should  wish  moxe  particularly  to  draw 
public  attention  to  is  the  Rheea  fibre  of  India,  a  species 
of  the  China  grass.  From  the  little  experience  I  have 
had  of  it,  I  consider  it  worth  more  than  all  the  fibres 
of  India  put  together.  It  is  adapted  for  general  pur- 
]x>ses  in  a  most  extraordinary  degree,  from  the  finest 
thread  to  the  coarsest  canvass* and  cordage;  its  strength 
is  unequalled,  and  it  resists  wet  and  dunp  more  than 
any  other  fibre,  with  the  exception  of  the  cocoa  nut 
fibre.  Now  let  us  examine  the  difficulty  of  getting  a 
regular  supply  of  this  materiaL    Mr.  Henley,  who  was 


the  first  to  draw  attention  to  this  important  fibre  in 
India,  says,  that  by  paying  each  native  2Ad.  per  day, 
three  tons  he  had  prepared  and  sent  to  this  countr^, 
were  sold  at  a  loss.  Mr.  Henley  states  the  stalks  will 
not  rot  or  ret  (as  it  is  termed]  as  flax  or  hemp,  and 
that  the  natives  operate  on  eacn  single  stalk  b^  break- 
ing it  in  halves  ana,then  stripping  ofl'the  bark,  this  mode, 
no  doubt,  answering  every  purpose  for  the  few  fishing 
lines  and  nets  required  for  their  own  use.  But  now 
there  is  a  demand  for  tons  instead 'of  lbs.  The  pro- 
duce of  fibre  to  the  acre  is  most  extraordinary,  three 
cuttines  per  year  producing  fhmi  one  to  one  and  a-half 
tons  of  clear  fibre  per  acre,  flax  being  only  from  three 
to  five  cwt.  per  acre. 

We  come  now  to  tiie  question,  cannot  British  science 
be  brought  to  bear  to  clean  it  at  a  cheap  rate  ?  I  believe 
it  can,  and  if  so,  it  can  be  produced  cheaper  than  any 
other  fibre.  But,  irrespective  of  the  Rheea  fibre,  our 
various  colonies  are  teeming  with  fibres.  A  series  of 
beautiflQ  samples  have  been  sent  from  Port  Natal,  one 
of  which  is  quite  equal  to  Italian  hemp,  used  now  by 
our  government  in  preference  to  the  Russian  hemp,  also 
a  fine  plantain  fibre,  superior  to  that  from  Manilla.  It 
is  of  no  use  to  have  these  beautiful  samples,  if  on  re- 
ceiving them  in  bulk  wq  find  them  spoilt  in  preparing  or 
packing,  as  has  been  the  case  wim  the  sample  bales 
recently  sent  from  India.  It  is  high  time  we  were  up 
and  stirring  in  this  matter,  and  shomd  endeavour  to  see 
if  we  cannot  be  a  little  more  practical,  or  we  shall  soon 
lose  our  export  trade  in  coraage.  Our  exports  in  cor- 
dage show  an  increase,  but  a  large  portion  of  this  is  of 
Russian  manufacture.  Are  we  getting  so  rich  as  a  nation 
that  we  can  afford  to  despise  our  leaser  manufactures  and 
make  it  a  matter  of  indifierence  whether  our  own  people 
are  employed  or  not,  or  whether  we  are  only  to  bo  tne 
great  receiving  house  for  the  export  of  other  nations' 
goods  ?  I  visited  Russia  in  1861,  and  from  what  I  then 
saw  I  could  plainl}'  see  they  would  gradually  get  the 
export  trade  ofcordase  into  their  own  hands.  I  heard 
they  had  only  estaUiBhed  English  rope  making  ma- 
chinery about  16  years,  and  they  were  then  making,  in 
two  establishments  at  St.  Petersburgh,  nearly  as  much  as 
all  the  London  ropemakers,  the  greater  part  of  which  was 
for  exportation;  and,  irrespective  of  what  they  send 
here,  tney  ship  direct  to  all  parts  of  the  world .  The  greater 
portion  of  the  yam  is  spun  by  the  serfs  in  the  country,  at 
a  most  extraordinarily  low  price. 

But  why  should  even  one  of  our  manufactures  as  an 
export  be  lost  if  it  could  be  prevented  ?  but  this  is  not  the 
worst  feature,  as  was  plainly  shewn  during  the  last  war. 
The  manufacturers  of  Russian  fibres,  while  so  dependent 
on  them  for  a  supply,  must  alwaysbe  in  jeopardy  of  being 
ruined  upon  the  bare  rumour  of  a  war  with  Russia,  which 
I,  with  hundreds  of  others,  have  bitterly  experienced.  I 
think  it  was  in  1836  or  87  (I  speak  from  memory),  there 
was  then  a  mere  rumour  of  a  war  with  Russia ;  hemp 
went  up  from  £80  to  upwards  of  £40  per  ton,  shortly 
after  we  had  taken  a  large  contract  requiring  a  supply  of 
hemp  and  flax.  From  a  long  study  of  this  subject  I  am 
quite  convinced  that  this  state  of  things  could  bo  entirely 
remedied,  once  and  for  ever,  by  the  application  of  a  little 
common  sense  and  no  very  large  amount  of  capital,  if 
honestly  carried  out  in  a  judicious  way.  There  is  suffi- 
cient machinery  in  existence  that  could  be  adapted  for 
anything  required ;  it  only  wants  the  application.  What 
can  he  of  greater  importance  to  a  maritime  country  like 
Britain,  than  a  regular  and  cheap  supply  of  raw  material 
for  cordage,  canvass,  dire,  dec,  second  only,  I  suppose,  to 
the  great  cotton  supply  question.  What  I  should  re- 
commend would  be  simply  this,  send  out  one  or  two  prac- 
tical manufacturers  to  our  colonies,  persons  of  inventive 
minds,  not  only  acquainted  with  the  retting  and  scutch- 
ing flax,  but  possessed  with  a  thorough  knowledge  of  the 
various  machines  for  that  purpose,  and  well  acauaintcd 
with  the  value  and  uses  of  various  fibres.  A  small  quan- 
tity of  machinery  might  be  taken  out  for  experimental 
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purpofles,  these  personamight  give  instnictionii  in  the  mode 
of  preparing,  sorting,  packing,  &c.,  &c.  Should  these 
hints  from  a  practical  manufacturer,  who  has  for  years 
had  opportunities  of  seeing  both  sides  of  the  question, 
and  is  convinced  of  the  great  importance  of  the  subject  to 
the  happiness  and  well-being  of  thousands,  that  of  getting 
a  regular  and  cheap  supply  from  our  own  possessions, 
not  only  to  compete  with  Russia  but  to  be  independent  of 
her,  beacted  upon,  it  would  give  our  manofacturinginterest 
such  an  impetus  a^was  never  known  before.  Hoping,  sir, 
that  something  will  be  done,  so  that  it  will  not  stiu  end 
in  talk,  as  hitherto,  and  leaving  the  subject  in  your  hands, 
I  am,  &c.,  EDWIN  WABD  TRENT. 

Park  Hemp  Works,  Old  Ford,  Jnne  16, 1867. 


Readino.— The  members  of  the  Literary,  Scientific, 
and  Mechanics*  Institution  met  in  their  lar^  room  on 
Monday,  the  8th  of  June,  for  the  transaction  of  the 
annual  business.    The  attendance  was  rather  larger  than 
usual,  and  considerable  interest  was  displayed  in  the 
welfare andproceedings of  the  Institution.    Dr.  Cowan 
presided.    The  Honorary  Secretary,  Mr.  Boorne,  in  the 
absence  of  their  Treasurer  ^Mr.  Chas.  Stephens)  read 
the  financial  statement,  showing  a  balance  in  favour  of 
the  Institution,  on  the  year  1856-7,  of  £24  68.  Id.  Mr. 
Boorne  then  read  the  report  of  the  directors,  in  which 
it  is  stated  that  the  Institution,  during  the  sixteen  years 
of  its  existence,  has  ministered  largely  to  the  general  in- 
formation, intdlectual  improvement,  and  rational  recrea- 
tion of  sjl  ages  and  classes,  and  that  at  the  present  time 
it  occupies  a  place  in  the  town  which  it  could  not  re- 
linquish without  occasioning  a  blank  which  would  sen- 
sibly be  felt,  if  not  regretted,  by  all.    It  is  considered 
that  not  onlv  the  members,  but  the  inhabitants  of  the 
town  generallv,  are  indebted  to  its  agency  for  the  means 
of  intellectual  improvement  and  recreation  to  an  extent 
which  few,  if  any,  towns  of  similar  circumstances  enjoy. 
The  directors  state  that  the  subscriptions  of  the  enrolled 
members  of  the  Institution  do  not  amount  to  half  of 
the  expenses  of  the  Institution,  limited  as  they  are  by 
the  utmost  watchfulness  and  economy.    The  expenses 
of  the  past  year  do  not  exceed  the  average  of  preceding 
ones,  but  the  regular  subscriptions  (as  was  anticipated 
n  last  year's  report)  have  fallen  off,  consequent  on  the 
8  tablishment  of  somewhat  similar  Institutions  in  the 
town. '  Notwithstanding  this  result,  it  is  gratifying  to 
the  directors  to   find   that   the   support   from    other 
sources  has  been  such  as   to  make  the  gross  receipts 
for    the    year     cover     all    expenses,    and    leave    a 
balance  in  favour  of  the  Institution  of   £24  6b.  Id. ; 
and  this   is   the   more   gratifying   when    it   is   con- 
sidered there  has  been  a  gradual  progress  for    several 
snooessivft  years,  the  balance  against  me  Institution  di- 
minishing year  by  year,  and  that  this  is  the  first  year  they 
have  had  to  report  so  favourable  a  result  as  a  balance 
in  hand.    The  directors  refer  to  some  of  their  sources  of 
income  which  have  contributed  to  their  succe^,  and  point 
out  that  the  F^te  at  Whiteknights  Park  (so  liberally 
placed  at  tibeir  service  by  the  Baron  Goldsmid),  whilst 
affording  to  the  membersand  their  friends  a  day  of  inno- 
cent recreation  and  enjoyment,  resulted  in  a  profit  of  no 
less  a  sum  than' £62.    With  a  less  pecuniary  result,  but 
prompted  by  a  similar  spirit  of  kindness  and  liberality, 
the  Reading  Choral  Society  placed  at  the  disposal  of  the 
Institution  the  proceeds  of  their  **  open  night."    To  the 
Baron  Goldsmid,  to  the  Reading  Choral  Society,  and 
its  conductor,  Mr.  Dawson,  the  ttuinks  of  the  Institution 
are  eminently  due ;  also  to  T.  Hargreaves,  Esq.,  of  Arbor- 
field  Hall,  for  a  donation  of  five  guineas,  which  places 
that  gentleman  among  the  Life  Govemors  of  the  Insti- 
tution. The  corporation  having  received  from  the  govern- 
ment a  grant  Of  their  volumes  of  "  Patents  and  Inven- 
tions," and  being  desirous  to  give  them  the  ftilleet  publi- 


city, have  made  this  Institution  the  depository  for  them, 
paving  the  expense  of  the  necessary  dbelves.  Thew  very 
valuable  works  are  under  the  care  of  tiie  librurian,  and 
are  accessible  to  the  public.  To  the  libruy  about  100 
vols,  have  been  added  diuing  the  year,  and  many  of  the 
books  which  stood  most  in  need  of  it  have  been  reboosd. 
About  60  vols,  have  been  the  gift  of  a  gentleman  (G. 
Taylor,  Esq.),  whose  liberality  the  curectorB  have 
had  to  acknowledge  in  previous  years.  The  nnm- 
ber  of  volumes  issued  during  the  year  is  3,350. 
At  the  present  time  there  are  no  classes  in  existence 
amongst  the  members,  a  circumstance  regretted  by  the 
directors,  as  they  are,  when  well  conducted,  the  means  of 
considerable  self-improvement.  During  the  ensuing 
winter  it  is  hoped  several  will  be  established,  towards 
which  the  directors  will  give  every  encouragement  and 
facility.  The  lecture  list— an  important  and  attractive 
feature  in  the  operations  of  the  Institution — ^has,  in  the 
variety  of  the  subjects,  number  of  lectures,  and  the  talent 
and  ability  of  the  lecturers,  sustained  the  high  character 
of  former  years.  The  lectures  have  previously  (with  one 
slight  exception)  been  an  expense  in  the  aggregate  to  the 
Institution,  and  some  years  have  drawn  largely  on  its 
funds.  This  year,  it  will  be  observed,  the  receipts  have 
been  in  excess  of  the  expences,  and  have  contributed  £14 
to  the  account  of  the  Institution .  Taking  into  considen- 
tion  the  high  character  of  the  great  nujority  of  the 
lectures,  and  the  practice  of  other  Institutions,  thediroo 
tors  concluded  to  alter  the  charge  for  admission  to  non- 
members  from  6d.  to  Is.,  and  although  the  result  on  the 
whole  justified  such  alteration,  it  is  their  intention  to 
return  another  winter  to  the  former  admission  fee  to  non« 
members,  as  they  do  not  regard  even  this  financul 
advantage  as  equivalent  to  the  loss  of  attendanoe 
numerically,  which  cannot  but  be  accompanied  in  many 
cases  with  an  unfavourable  effect  upon  the  lecturer  and 
the  audience.  The  Lord  Bishop  of  Oxford,  tiie  very  rev. 
the  Dean  of  Westminster,  and  other  gentlemen  who  have 
lectured  ^tuitously,  have  placed  the  Institution  under 
great  obligations,  and  to  them  the  directors,  in  the  name 
of  the  members,  tender  their  most  cordial  thanks.  Mr. 
Alderman  Walford  moved,  and  Mr.  W.  R.  BARTLsn 
seconded,  the  resolution,  '*  That  the  report  now  read  be 
received  and  adopted,"  which  was  earned  unanimoosly. 
The  mating  then  proceeded  to  the  election  of  their 
officers  for  the  ensuing  year,  when  Mr.  Charles  Dickeos 
was  re-elected  president  of  the  Institution,  and  votes  of 
thanks  were  passed  to  Dr.  Cowan  and  the  officers. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Tuss.   ZoolOffical,  9. 

WxD.  United  Serrice  Inst,  8|.  Rev.  F.  R.  A.  Olovw,  Her  Ha 
jeatr's  Chaplain  at  Cologne,  **  Eadid  rendered  pnelActOj 
STailable  to  the  ezigendei  of  Military  Serrice  in  the  uei 
of  the  Ins tnunent  called  the  Polymeter." 
FBI.  United  Serrice  In«t.,  3.  Lieut.  D.  C.  Walker,  B.E.,  "  Oi 
Military  TacUca." 


PATENT  LAW  AMENDMENT  ACT. 

APPUCATIOKB  FOR  PATIHTS  AHD  PBOTSOTIOir  ALLOWSD. 

IFrom  GazeUe,  July  3.] 

Dated  23nd  April,  186T. 

1126.  James  Sharpies,  Crawshaw  Booth,  near  RawteBstall,  Lsflcsr 

shire— Improrements  in  diTingootton  and  other  Hbtoos  rab* 

stances  or  materials. 

DaUdlUk  Mm,1W!. 
1330.  Peter  Annand  le  Comte  de  FontainemorMn,  Loik1ob«  Pvi*t 

and  Brussels— An  improved  hjdraulie  motor.    (A  comns- 

nlcation.) 

Datfd  26M  Ifiw,  18fi7. 
14e2.  Thomas  Bullock,  4,  Skinner-^aoe,  HoIlow»7->The  coostra^ 

tion  of  water-closets  upon  the  principle  of  self  aetioD  sad 

self-  cleansing,  called  the  sdf -cleaaaing  water-closet. 
1464.  William  Robertson,  Glasgow— ImpraTcineBts  ia  pistons,  sad 

in  apparatus  connected  therewiUi. 
1466.  William  Edward  Newton,  66,  Chancerj-lane— ImpiOTed  ccsst* 

ins  apparatus,  applicable  Ibr  counting  enTelopes,  csiAt. 

printed  papers,  or  other  articles  that  require  to  be  put  if  » 

packets  or  parcels  containing  fixed  numoers.   (AcasBrnw* 

eatlon.) 
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1468.  AJphooM  ContaAt,  Farif— Improromenti  in  ftnging  uid  roUIng 

iron  wheelf  tar  nllwaji. 
1470*  John  Crawly,  Bt.  Hel«ii*f,  LMCMhIre— ImproTenMnU  in 

mnohinezj  ttne  grinding  and  amoothlng  glMf,  marble,  and 

^thwr  tnftttafiWr 

i>aM2TMJrdy,1887. 

1483.  WiUlam  Hart,  Bxigg,  Laacaahire— Improrements  in  ilgnal 

lampt. 

1484.  WllUam  Btottinina  Clark,  133,  IDA  Hdlbom— ImproT«menti 

In  maehines  ftnr  prodnolnKartlfloukl  ioeifirom  crtamand  other 

lionida.    (A  oonunnnloanon.) 
1486.  William  Btettinina  Clark,  133,  Hlgli  Holboru— ImproreminU 

in  copying  preiief.    (A  oommanieation.) 
1488.  Junai  BntoUfl^,  Mandioiter— ImproTemontt  in  watar-gnagei. 
1490.  William  Uollaad,  Birmingliam— Improrementa  in  um1»rellai 

andparaiolf. 
1493.  Henry  Crompton,  Flamwortli,  Lancaahire^-Certaln  improre* 

meat!  in  maohinety  or  apparatw  for  stretching  woren  fkbrici. 
1496.  WiJliam  Bawnej,  Bererlej,  Yorkshire— Improvements  in  win- 
nowing or  eom«dressing  madiines. 
14»8.  yirginieBaeaneTille-Pieters, Pnri»— Improrements  in  outside 

uinds  or  shades  for  windows,  doors,  imd  other  places. 
1500.  Randal  Crssswell,   Condnitrstreet,   Begent-street— ImproTe- 

ments  in  grease  or  lubricating  boxes  tor  axles  aad  other 

rotary  parts  of  machinerj. 

1503.  Biohard  Archibald  Brooman,  166,  Fleet-street— Improrements 

in  dlstilUng  and  in  apparatna  employed  therein.   (A  com- 
muoicatlon.) 

1504.  Louis  Joseph  Almidor  Danne,  Caen,  France— MannlHeturlng 

gutta-percha  glue,  aad  applying  the  said  glue  to  rarious  new 

purposes. 
1S08.  Edward  Paige  Qrlfflths,  High-street,  Camberwell— Improre- 
ments in  apparatus  for  beating  the  whites  of  eggs  aad  other 

fluids  aad  matters. 
1510.  William  Hale,  Swan-walk,  Chelsea— Improrements  ia  rolUng 

iroa  and  steel. 
1613.  Alfred  Vincent  Newton,  66,  Chaaoexy-laae— Certain  improred 

apparatus  to  be  used  in  the  manubcturc  of  iron.    (A  com- 
munication.) 

DatedMth  Martini. 
1514«  Nathaniel  Cox,  Lirerpoel— Improvements  in  railways.   (A 

ccmmuniGation.) 

Doled  39IA  Jfdw,  1867. 
1616.  wnilam  Wilber,  New  York,  U.S.— Hot-air   apparatus  for 

hullinff  aad  extracting  oUs  flram  oleaginous  seeds. 
1517.  Thomas  Willis  aad  George  Chell,  Longright— Improrements 

in  machinery  Ibr  spinning,  doubUng,  and  winding  yam  aad 

thread. 
1618.  Charlei  Fleet,  Brighton— Aa  improremeat  or  Improremeats 

in  the  mannfkoture  of  printing  ink.    ( A  conmiuniGation.) 
1630.  James  Menylees,  Paisley,  Bemtew,  N.B.— Improrements  in 

the  manuAioture  or  productioa  of  oraameatal  fkbrios. 

Dated  30IA  Ifiw,  1867. 
1634.  William  Stettiaius  Clark,  133,  High  Holbora— Improremeats 
in  machiaeiy  Ibr  the  mannlkoture  of  an  instrument  A>r 
4iarpening  wateli  cleaning  sticks  used  by  watchmakers,  said 
instrument  being  also  applicable  to  the  sharpening  of  small 
wooden  cylinders  ibr  other  purposes,  such  as  lead  pendls, 
&c  ( A  commnaication.) 
1536.  Edouard  Alexaadre,  Paris— Improremeats  ia  the  maauAwture 

of  orgaas  aad  other  similar  musical  instruments. 
1638.  Dr.  Hermann  Bleibtreu,  Alum  Works,  near  Bonn-on-the- 
Bhine— A  new  mode  of  preparing  coke  Ibr  metallurgical 
processes.        ^^ 
1630.  John  James  and  William  Darkin  Grimshaw,  Southampton— 
An  imi»ored  screw  propeuer  ibr  propelling  ships  or  other 
narlgable  r  easels  through  water. 
Jean  Salles,  Pari»— An  improred  saibty  lock. 
George  Watson  Pye  and  Thomas  Oldknow,  Nottingham— Im« 
prorements  in  maehiaeiy  ibr  mannikntariag  bobUn  aet  or 
twist  lace. 
Thomas  Sherrati,  Bouth-aquare,  Gngr's-laa— Improremeats  ia 
tlme-keepen. 

Dotal  Is/Jwn^,  1867. 
WUliam  Heaiy  Waleaa,  68,  Chaacery-laae— Improremeats  ia 

the  eleotrio  depositioa  of  metals  and  metallic  alloys. 
Bichard  Wright,  Brlghtoa— Improremeats  la  steam  boilers. 

Dated  itk  June,  1861, 
Cherie  Martel,  Boulogne-f ur-Mer— Aa  improreoient  ia  Are- 
anas. 

Dated  StkJmu.lWI, 
James  Monis,  Clapham— Certala  improremeats  ia  conneeting 
the  rails  of  railways,  aad  ia  supportiag  the  same. 

IMM  91*  June,  1867. 

Jbha  Biokibrd,  Crediton,  Deron — Improrements  in  machinery 
ibr  cutting  gutters  ibr  irrigating  land  and  ibr  cutting  other 
surflkce  drains  or  gutters. 

William  Wright,  Forth-street,  Newcastle^tn-Tyne— Improre- 
ments in  apparatus  Ibr  feeding  fires  and  fUmaoM  with  fbel. 

Isaao  Whitesmith  aad  WilUam  Whitesmith,  Glasgow,  N.B.— 
Improrements  In  wearing. 

Clement  Augusta  Kurtz,  and  Louis  Aldde  Nori,  Paris— Im- 
prorements in  extracting  the  colouring  matter  from  gum  lac 
aad  other  similar  substaaces,  aad  ia  treating  the  residuee 
thereoL 

William  Edwaid  Newton,  66,  Chaacety-Iaae— An  Improred 
arraagtnuai  or  eoaattuotion  of  cnt-off  gear  Ibr  eteam-ea- 
giaM.   (A  conmnnloatioB.) 
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1616.  William  Edward  Newton,  66,  Chaaceiy-laae— Aa  improred 
eonstruction  of  fiiueet  or  cock.    (A  eommnwication.) 

1618.  George  Mumby,  Cloodesley^equare,  Islington— Improremeata 
in  machinery  ibr  aewlng,  embrolderiag*  aad  other  orna- 
mental work. 

1690.  George  Baxter,  Northampton-equare— Improrements  in  print* 
ing  ia  eolouia. 

Dated  lOM  Janet  1857. 

1633.  James  Brown,  Aldgate— An  improremeat  ia  the  aaaauflietnre 

of  paper. 

1634.  Joseph  Sharp  BaQey.  Keighley,  Yorkshire— Imptoremeats  ia 

maehiaeiy  for  combing  wool  aad  othbr  fibrous  Tnetitrials, 
1636.  Griffith  Jarrett,  London— Improrements  in  apparatus  ibr  print- 
ing or  endorsing  in  colours  on  paper  or  other  surftces,  being 
Improrements  upon  the  inrention  scoured  to  him  by  Letters 
Patent,  dated  the  39th  di^  of  July,  1863. 

1636.  Maxwell  Miller,  Glasgow,  N.B.— Improrements  ia  cooks,  taps, 

or  ralres. 

1637.  William  Gorse  aad  Bamnel  Pollook,  Birmingham— New  or 

improred  machiaery  for  the  mannfkoture  of  bricks  and  other 
articles  of  like  manufhoture. 

1638.  Thomas  Humphrey  Boberts,  Stoaehouse— Improremeats  ia 

the  mannfkcture  of  casks. 

1639.  George  Sampeoa  aad  Josroh  Sampson,  Bradibrd,  and  ElUah 

Ledger,  Lofthouse,nearWakefleld— Improrements  in  means 
or  apparatus  ibr  eibottng  the  Iblding  orrlgi^ofworen 
fabrics. 

1630.  Arthur  Dunn,  Dalston— An  improremeat  la  preparlag  aad 

paokiagtooth  powder. 

1631.  Michael  Fuddelbot,  QueeaVterraee,  Woolwich-road,  Green- 

wich— bnprorements  in  mowing  machines. 
1633.  Etienne  Lemoine,  Paris— Improrements  in  gas-ntetera. 

1633.  Alfred  Vincent  Newton,  66,  Chancery- lane— Improrements  In 

reaping  machines.    (A  oommunicatton. ) 

1634.  Alfired  Yincent  Newton,  66,  Chancery-lane— Improronents  ia 

the  construction  and  mode  of  propelling  and  steering  narl- 
cable  ressels.    (A  communication.) 

1636.  William  Edward  Newton,  66,  Chaacery-lane— Improrements 

in  printing  machinery.    <  A  conmiunication.) 
Dated  Uth  Jane,  \851, 

1637.  Arthur  Folson,  Boston,  U.S.— Improrements  in  the  construe- 

tioa  of  tuaael*  or  wm  uader  water. 

1638.  Daaiel  Joseph  Daly,  Tuokey-street,  Cork— Improremeats  ia 

reating  casks  and  bi  preserring  them  fhnn  bursting  by  the 
action  of  the  liquors  contained  therein. 

1639.  James  Robertson,  Glasgow,  N.B.— ImproreoMuts  In  lifting, 

lowering,  transporting,  and  regulating  the  motion  of  heary 
bodies. 

1640.  James  Shaw  and  Hugh  Shaw,  Waterhead  Mill,  near  Oldham— 

Certain  improrements  in  machinery  or  apparatus  ibr  pre- 
paring and  spinning  cotton  aad  other  fibrous  substaaces. 

1641.  Josiah  Latimer  Clark,  35,  Adelaide-road,  Harerstoek-hiU— 

Improrements  in  apparatus  for  eonreylng  letters  or  parcels 
between  placee  by  the  pressure  of  air  and  ratfuum. 
1643.  William  Wilkins,  Leicester— Improrensents  in  machinery  for 
the  manuikoture  of  looped  ikbrlcs. 

Dated  I2tk  Jane,  IS57. 

1646.  James  Buchanan,  Glasgow,  N.B.— -baprorements  ia  the  ma- 

auiSuture  and  fiaishlng  of  heddles  or  healds  for  weariag, 
parts  of  which  ImproreoMats  are  applicable  to  the  preparing 
and  wearing  of  fibrons  materials. 

1647.  Thomas  Butter  and  James  Banister,  Birmingham— Improre 

ments  in  umbrellas  and  parasols. 
1649.  George  Daries,  1,  Serle-street,  Llnooln's.lnn— Improred  appa- 
ratiw  for  weighing  grain  and  other  articles,  to  be  called  **  the 
electro-magnetic  gnln  scale."    ( A  conmiunication.} 

1660.  Bealamin  Noakes  and  Frederic  John  Wood,  Spa-roea— A  me- 

thod of,  and  apparatus  to  be  employed  in,  the  sealing  of  the 
Joints  in  metallic  casks  and  other  rimUar  ressels. 

1661.  Edward    Brader,  Stepney— Improrements  in  treating  fiax» 

hemp,  and  other  regetable  fibres,  and  in  the  machinery  em 
ployed  therein. 
1663.  Charles  d'Ambly,  Stuttaart,  Wnrtembeig— Improrements  in 
cutting  and  preparing norn.    (A  communication.) 

1663.  Carl  Gustaf  Carleman,  31,  Jewln- orescent— Improrements  in 

submerred  propellen  Ibr  propelling  ressels. 

1664.  Malcolm  fiEacdonald,  Glasgow,  N.B.— Improrements  in  wash- 

ing, bleaching,  cleansing,  and  prepazing  textile  ibhrics  aad 
materials. 

1665.  Eugbae  Barsaatl  aad  Felix  Matteucd,  Flcreaoe— Improred 

apparatus  Ibr  obtalaiag  motire  power  from  gases. 
1656.  Claranoe  Braiil,  Chorley,  Lancashire— Improrements  in  looma 

for  wearing. 
1667.  George  Lister,  Birers,  near  Dursl^,  Gloucestershire— An  im- 
.    prorement  in  carding  engines. 

Dated  I3ik  June,  1857. 
1660.  Bobert  Mushet,  Colelbrd,  Gloucestershire— Improrements  In 

the  manu&cture  of  cast  steel. 
1663.  Chapman  March,  Alwalton  Mills,  Huntingdon— Improrements 

in  obtaining  motire  power. 

1663.  Etienne  Comlnal,  Paris— Improrements  in  printing  shawls  and 

other  tissues. 

1664.  Thomas  Moreton  Jones,  Cambridge-riUas,  Fulham— Improre- 

ments in  apparatus  Ibr  cutting  and  gathering  fruit  aad 
flowers. 

1666.  AliVed  Yiaceat  Newtoa,  66,  Chaacerr-Iaa*— Aa  improremeat 

in  the  mannficture  of  sulphuric  acid.    ( A  oommunlciatlon.) 
1666*  Helmnth  Gartaer,  Mouat-gardeas,  Lambeth— Aa  improred 
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Dated  Uik  Jmue,  186Y. 
ThomM  HefttoB,  Bolton,  Lanesihlre— ImprOTeinentf  In  Mlf- 
Mting  doon  And  ntewaji. 

1668.  Charlof  Vero  and  James  Ereiitt,  Atherttono— Improrements 

In  the  nuukvfturtnxe  of  hats  and  other  oorerings  fbr  the  head, 
and  In  maohlnerj  or  apparatus  to  be  employed  in  the  said  | 
mannfkotore. 

1669.  John  Heniy  Johnscm,47,  L!ncoln*s-Inn-fleldK- Improrementa 

In  qnadnmta,  sextants,  and  other  similar  instruments.    (A 

oommnaioation.} 
16Y1.  William  Edward  Newton,  66,  Chanoery-lane— Iraprorements 

In  paddling  iron,  and  in  theftimaoes  and  apparatus  em- 
ploy in  the  pnrpoie.    (A  eommnnlcation.) 
16t3.  I^ederlek  LeWck,  jonr.,  and  John  James,  Cwm  Celjn  and 

Bhdna  Iran  Works,  Moamoiith^An  improved  constmotion 

of  hot  blast  stove. 
1673.  AUked  Tinoeat  Newton,  66,  Chaaoeiy-lane— Improved  means 

of  registering  the  perftumanee  of  railwaj  trains.    (Aoem- 

mnnfoation.) 
16Y4.  K^—"**^  Thompson,    Seawby-with-Storton,  Llneolnthire— 

Improvementa  in  pianoforte  liammers* 
1676.  William  Young,  Queen-street,  CheapeldiB^Improvements  in 

lamps  aadbunen. 


1677. 


Dated  IStk  June,  1867. 
Thomas  WUlces  Lord,  Leeds,  Yorkshire— A  eertaln  imurove- 
ment  In  madhineiy  for  oarding  flax,  tow,  and  other  fibrous 
substanoes. 

1679.  Stephen  Holman,  103,  Douglas- street,  New-orosa— Improve- 
meats  in  force  pumps. 

1681.  William  Edward  Newtoo,  66,  Chancery-lane— An  Improved 
mode  of,  and  apparatus  for,  fiseding  in  f&el  to  ftunaoes  and 
Are  boxes.    (A  communication^ 

1683.  William  Alexander  Edwards,  Herefoid-eottsge,  Denmark- 
road,  CamberweU — Improvements  in  appanUns  for  sepa- 
rating iron  and  other  matters  from  ores  and  otl&er  substanoes. 

1685.  George  Tomlinson  Bouifleld,  lx>ughborough-park,  Brixton— 
Improvements  in  the  construction  of  wheels  and  axle  boxes. 
(A  communication.  V 

1687.  William  Barnard  de  Blaquiere,60,PaIl-maU— Improvements 
in  oonneoting  the  ends  of  suboiarine  electric  telegraph  cables. 

Dated  lltk  Junet  1857. 

1689.  Philipp  Kurten,  Cologne,  Prussia— An  improved  prooese  of 
manufooturing  mottled  soap. 

1695.  I^ederlok  Warner,  Jewin-cresoent,  Cripplegate— Improve- 
ments in  supplylttg  water  to  water  dlosets  and  other  vessels. 

1697.  Henry  Brinsnoeed,  Fore-street,  St.  Clements,  Ipswich— Im. 
provements  in  maohineiy  fbr  dressing  oom. 

1699.  Alfired  Vincent  Newton,  66,  Chancezr-lane— Improvements  in 
maohineiyfor  forging  nails  and  other  artloles.  (A  eommn- 
nlcation.) 

Dated  I8tk  Jtme,  1857. 

1701.  George  Pemberton  Clark,  Newark,  U.S.— An  Improved  saftty. 
valve  for  steam  boilers. 

1703.  Thomas  Ward,  Great  Bridge,  Stalfordshire— An  improvement 
or  impraveoients  In  the  manulkcture  of  strip  and  hoop  iron. 

1705.  William  Joseph  Thompson,  North  Shields— Improvements  in 
Boachiaeiy  for  preparing  small  eoal  and  other  matters  to  be 
used  as  ftieL    (A  ff*wqfWB«i^*lAf- ) 

1707.  George  Washington  Charlwood,  14,  Tavisto6k-row,  Covent- 
gaiden— Improvements  Inmaehines  for  mowing  and  reaping. 
(A  communication.) 

1709.  Hbraoe  HoUlster  Day,  New  York,  U.S.— Improvements  in  the 
manulkcture  of  elastic  fbbrioo. 

Dated  I9th  Jmu,  1857. 
1711.  James   Champion,  Manchester— Improved  arrangements  of 

spindles  and  flyers,  applicable  to  suchiuery  or  apparatus  for 

preparing,  spinning  and  doubling  fibrous  materials. 
1713.  Thomas  Spencer,  21,  Southampton-place,  Euston-square— Cer> 

tain  Improvements  In  the  •  purification  of  water,  and  other 

fluid  and  gaseous  bodies. 
1716*  John  Henry  Johnson,  47,  Llncoln*s-inn4ields— Improvements 

In  pressure  guans.    ( A  communication.) 
1717.  Horace  Hollister  Day,  New  York,  U.S.— An  improved  method 

of  treating  or  purifying  gutta  percha.    ( A  communication.) 
1719.  William  Edward  Newton,  66,  Chancery4ane— Improvements 

in  the  oonstruetlon  of  rallwsy  crossings.  (A  coBununioatlon.) 

Dated  aOM  Jmrne,  1867. 
1721.  Edward  Kirk,  James  licadbetter,  and  Charles  Wilson,  Leeda— 
Certain  Improvements  In  the  numufooture  of  trunks,  boxes, 
and  other  similar  depositories. 


1723. 


1785. 


1727. 
1729. 


1731. 
1733. 
1735. 


1737. 


Edward  Viaoeat  Gardner,  24,  Norfolk-atreet,  Middlesex  Hos- 
pital—Improvements in  the  means  employad  for  homing 
ftael  and  in  the  distribution  of  heat. 

Thomas  Grahame,  Upper  S^ymour-etreet,  Porlmaa-sqiaaie— 
Improvements  In  fkollitating  the  passage  of  canisgee  on 
inclines  of  railways. 

Heniy  Dualngton,  Nottingham— An  improvement  la  the  ma- 
nufocturo  of  cotton  and  silk  and  other  warp  pQefobrifls. 

Edwin  Clark,  20,  Great  George-stveet,  Westminster,  and  Jo- 
seph Henry  Tuck,  22,  Pall-mall— Improvements  in  blocking 
or  supporting  ships  and  other  vessels  for  the  purpose  or 
docking  them. 

Lockinston  St  LawzeaeeBuan,  Walbrook— Impravcnnteln 

the  mannfiMSture  of  Wellington  boots. 

Thomas  Ford  Caldicott,  Boston,  U.S.— Improvements  In  planes, 
A  communication.) 

Jlllam  Edward  Newton,  66,  Chaaoeiy-lan*— Certain  Im- 
provements In  looms  for  circular  weaving,  partly  applkable 
to  other  puxposes.    (A  communication.) 

Charles  Fletcher,  Gloucester— Improved  machinery  for  making 
bricks,  tUes,  and  other  articles  of  day  or  plaetic  mateiiale 


wi 


IHVIHTIOII  PBOTIOTID  FOB  SiX  M0>TH8  BT  TBI  DBPOSIf  OT  A 
COMFUTl  SPXOinCATIOK. 

1795.  John  Bonne,  9,  BtlUter-etveet— An  improved  item  tniii  for 
navigating  shallow  rivers.— 26th  June,  1867. 
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loornal  of  i\t  Societjj  of  grts. 


FRIDAY.  JULY  17,  1S57. 


THE  DECIMAL  QUESTION. 

The  Council  have  determined  to  hold  a 
General  Meeting  of  the  Society  for  the  discnssion 
of  this  aobject  on  Wednesday  evening,  the  22nd 
instant,  at  8  o'clock. 

Thomas  Weguelin,  Esq.,  M.R,  will  preside. 

The  Discussion  wiU  be  taken  on  the  following 
points : — 

Ist.  Whether  the  vse  of  Decimal  Notation 
should  be  extended  ? 

2nd.  Whether  it  should  include  monies,  and 
if  so  what  should  be  the  unit  ? 

drd.  W^hether  it  should  be  extended  so  as  to 
embrace  weights  and  measures,  and  if  so  what 
should  be  the  respective  units  ? 


ART  TREASURES  EXHIBITION. 

The  period  fixed  for  the  Society's  visit  to 
the  Art  Ireasures  Exhibition  at  Manchester,  is 
the  week  commencing  Monday,  the  3rd  of  August. 

Arrangements  have  been  made  with  the  Great  Northern 
Railway  to  take  the  membeni  and  their  friends  to  Man- 
che8ter  and  back,  by  any  trains,  ezpreu  or  otherwise,  on 
and  after  the  Ist  of  Aug.,  at  a  fare  and  a-half  the  double 
Journey,  viz.,  £2  12s.  6d.,  Ist  class;  £1  17s.  6d.,  2nd 
elasB.  The  tickets  to  be  available  for  seven  days  from 
the  date  of  issue. 

The  Qreat  Northern  will  also,  if  a  sufficient  number 
of  members  express  their  intention  of  going,  run  a  special 
train  on  Monday,  the  8rd  of  August,  for  their  accom- 
modation ;  but,  to  enable  this  to  be  done,  the  members 
should  send  in  their  names  to  the  Secretary  of  the 
Society  as  early  as  possible. 

The  members  are  invited  to  a  Soirh  at  the  Boyal 
Institution,  Manchi  ster,  on  the  evening  of  Wednesday, 
the  6th  of  August. 

Bxcnnions  will  be  arranged  to  visit  some  of  the  dis- 
tant mills  and  manufactories. 

It  is  proposed  that  the  members  and  their  friends 
should  dine  together  on  one  day  during  the  visit. 

As  in  the  case  of  the  visit  to  Paris,  persons  duly  pro- 
posed for  membership  will,  though  not  actually  elected, 
be  admitted  to  all  the  privileges  of  ♦he  Manchester  visit. 

The  Local  Committee  at  Manchester  have 
made  the  following  arrangements  :— 

The  Literary  and  Philosophical  Society  of  Manches- 
ter have  placed  their  rooms  (George- street)  at  the  dis- 
Po«a  of  the  Society  of  Arte,  where  a  reception  room  will 
be  provided  f«r  the  members,  and  proper  officers  will  be 
m  attendance  to  give  information,  and  whore  communi- 
cations  may  be  addressed  on  and  after  the  27th  July. 

Permission  has  been  granted  for  the  members  to  visit 
the  following  warehouses,  works,  &c.,  during  the  week 
of  the  vi«it  on  showing  their  cards  of  membership : — 

WiiRKUousES. — S.  Fletcher,  Son, and  Co.,  Manchester ; 
J.  and  N.  Philips  and  Ck).,  Manchester ;  John  Pender  and 
Co.,  Manchester;  S.  and  J.  Watts  and  Co.,  Manchester. 

laoji  Works,  Ac— Edward  T.  Belhouse  and  Co., 
Manchester ;  Wm.  Fairbaim  and  Sons,  Manchester ;  P. 


Fairbaim  and  Co..  Leech;  Mather  and  Piatt,  Man- 
chester ;  William  Muir  and  Co.,  Britannia  Workb,  Man- 
chester; James  Nasmyth  and  Co.,  Patneroft,  Man- 
chester; Parr,  Curtis,  and  Co.,  Manchester;  Pet'l,  VVil- 
liams,  and  Peel,  Manchester;  Piatt  (Brothers)  and  Co., 
Olilham;  Sharp,  Stewart,  and  Co.,  Manchester;  Joseph 
Whitworth  and  Co.«  Manchester ;  Richmond  and  Chand- 
ler, Agricultural  Implement  Works,  Manchester ;  James 
Walton  and  Co.,  Cardmakers,  Denton. 

€rLASS  WoKRS. — Pcrcival  Yates  Vickers,  Manchester. 

Mills  and  Manufaotobies. — Jas.  Akroyd  and  Sons, 
(Worsteds,  &c.),  Halifax ;  Armitage  and  Ward,  Man- 
chester; SirE.  Armitage  and  Sons  (Cotton),  Manches- 
ter ;  Thomas  Dickins  and  Co.  (Spring  Vale  Dye  Works), 
Middleton,  near  Manchester ;  Thomas  Hoyle  and  Co., 
Mayfield  Print  Works,  Manchester;  Thomas  Houlds- 
worth  and  Co.  (Cotton),  Sianchester ;  Marsludl  and  Co. 
(Flax),  Leeds;  Oxford-road  Twist  Company  (Cotton), 
Manchester;  Samuel  Raddiffe  and  Sons  (Cotton),  Roch- 
dale ;  Titus  Salt  and  Co.  (Worsteds,  ibc),  Saluire, 
Bradford;  Seedley  Printing  Company,  Manchester; 
Richard  Sykes,  Bleach  Works,  Stockport. 

Permission  has  also  been  received  to  visit  the  follow- 
ing Institutions  : — 

Royal  Excban^  (Reading  Room).  Royal  Infirmary. 
Ragged  Industrial  Reiormatory  Schools.  AthensBum 
(Riding  Room).  Mechanics'  Institution.  Chetham's 
Library.  Free  Library.  Peel-park  Museum  and  Library. 
Manchester  Corporation  Water  Works. 

It  is  to  be  distinctly  understood  that  the  members 
have  wA  permission  to  visit  works  where  a  manufacture 
is  carried  on  of  similar  character  to  any  in  which  they 
may  be  engaged  or  may  be  personally  interested. 

Members  desiring  any  information  respecting  accom- 
modation at  hotels  or  lodgings,  should  apply  to  Mr. 
Haden,  at  the  Offices  of  the  Art  Treasures  Exhibition 
Committee,  100,  Moeley-street,  Manchester,  with  pre- 
cise information  as  to  the  extent  of  acconomodation,  and 
the  period  for  which  it  is  required. 

Members  intending  to  join  in  this  visit  are 
requested  to  communicate  AT  ONi  E  with  the 
Secretary,  in  order  that  the  number  going  may 
be  ascertained,  and  the  Cards  of  Membership 
forwarded. 

Members  will  have  the  privilege  of  introduc- 
ing two  friends,  either  ladies  or  gentlemen,  to 
join  the  party,  to  whom  cards  will  also  be  issued 
on  the  application  of  a  member. 


NATIONAL  ART  COLLECTIONS. 

Mr.  W.  Ewart,  in  the  House  of  Commons  on  Monday 
last,  asked  the  Vice-President  of  the  Board  of  Education 
whether,  as  it  appeared  from  the  returns  laid  before  the 
House,  tliat  in  the  case  of  some  of  our  national  collections 
of  objects  of  art,  science,  and  historical  interest,  as  well 
as  in  the  case  of  civil  and  religious  edifices  and  monu- 
ments (all  maintained  or  assisted  by  the  money-votes  of 
Parliament),  the  public  had  the  benefit  of  instruction  by 
means  of  descriptive  labels  affixed  or  appended  to  such 
objects,  without  incurring  the  cost  of  a  catalogue,  whUe 
in  the  case  of  other  such  collections,  edifices,  and  monu- 
ments (similarly  supported  by  public  money)  no  such  ad- 
vantage was  given  to  the  public,  ;neasttres  would  be 
taken  for  extending  the  system  of  labelling  generally  for 
the  benefit  of  the  imblic? 

Mr.  Cowper  replied,  that  the  Government  had  been 
most  anxious  to  carry  out  the  object  to  which  the  hon. 
ffenUeman  referred  in  the  case  of  all  museums  and  col- 
Mctions  of  objects  of  art,  science,  and  natural  products. 
At  the  British  Museum,  at  the  Kensington  Museum,  and 
at  other  similar  institutions,  all  the  articles  exhibited 
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wera  described  in  a  short  and  condensed  manner ;  and  in 
the  case  of  the  Turner  Collection,  not  only  were  the  hub- 
jeeU  of  the  various  paintings  described,  but  the  date  at 
which  they  were  painted  was  also  given— an  arrange- 
ment which  afforded  great  assistance  to  students. 


SCOTTISH  UNIVERSITIES. 

On  Monday,  a  deputation  from  the  Literary  Institute 
of  Scotland  waited,  by  appointment,  on  the  Lord  Advo- 
cate, at  hif  official  chambers,  Spring-gardens,  with  the 
▼iew  of  urging  on  his  lordship  the  importance  of  early 
legislation  on  the  subject  of  the  extension  and  elevation 
of  the  Scottish  universities.     The  deputation  consisted 
of  Alexander  Baillie  Cochrane.  Esq.,  of  Laming  ton,  pre- 
eident  of  the  Institute;    h^ir  James  Stuart  Menteath, 
Bart.,  and  Dr.  Charles  ^lackay,  vioe-pruhidents ;  \\  alter 
Buchanan,   Esq.,  M.P. ;    Professor  Umkine,  Glai«gow  ; 
Patrick  E.  Dove,  Esq.,  Edinburgh  ;  Mr.  Mitchell,  con- 
Yener  of  committee  ;  James  DotuiH,   E>q.,  London  ;  tlie 
Rev.  Dr.  Kogers,  Stirling;  and  William  Anderson.  E>q., 
Edinburgh,    ioint    secretary.     The  following    Scottish 
members  of  rarliameut  were  present,  viz. : — Sir  Janifs 
Antieraon,  W.  E.  Baxter,  Esq.,  Charles*  Cowan,  E>q.,  E. 
H.  Craufurd,  Esq.,  R.  Dalglibh,  Etq..  Sir  H.  11.  F.  Davie, 
]3art.,  F.  Dundas,  Esq.,  Uon.  Arthur  Kinnaird,  James 
Hen7,Esq.,  Colonel  Sykes,  and  Sir  Edward  Colebrooke. 
The  interview  was  of  tlie  most  hatisfaetory  description. 


8CIKNTUIC    AND   LITEiiAUY    SOCIE- 

TIES  DILL. 

The  following  report  of  what  took  place  in  the 
House  of  CommoDs  in  refert'iice  to  tliit)  hill,  is 
token  from  the  Timet : — 

The  House  went  into  a  committee  on  this  Bill,  Mr. 
Tbornklt  in  the  chair. 

On  clause  1  being  read, 

Mr.  HuTT  stated  that  the  object  of  the  Bill  was  to 
Amend  the  6th  and  7th  Victoria,  which  provided  that 
•tlentiflc  and  literary  institutions  generally  should  be  ex- 
empted from  the  payment  of  local  rates.  Froui  the  con- 
struction put  upon  the  terms  of  that  statute  by  various 
decisions  of  courts  of  law,  the  intentions  of  its  fiamers 
llad  been  in  a  great  measure  defeated,  and  the  prcRcnt 
effeei  of  the  Act  6th  and  7th  Victoria  was  to  benetit  lite- 
T$ry  and  scientific  societies  established  by  the  wealthier 
classes.  He  wished  by  this  Bill,  whiih  ho  had  in  ro- 
dnoed  at  the  request  of  the  Society  of  Arts,  to  extend  the 
exemption  from  local  taxesto  mechanics'  institutions,  and 
the  humbler  class  of  literary  societies  which  had  been 
established  by  the  spontaneous  efforts  of  the  people  for 
ibeir  own  instruction  and  impiovement.  He  trusted  that, 
M  the  object  of  the  measure  was  to  promote  popular 
education,  it  would  receive  the  sanction  of  the  House. 

The  clause  was  agreed  to. 

Oodaoeed, 

Mr.  BpooMBft  moved  the  omission  of  the  words 
**  edence"  and  '*  literature,"  observing,  that  the  exemp- 
tion of  institutions  devot«d  to  such  purposes  from  local 
fates  would,  in  towns  where  those  rates  were  extremely 
beavy,  increase  the  burden  of  taxation  thrown  ni)on  hard- 
working mechanics  and  artisans.  He  was  desirous  of 
limiting  the  exemption  to  institutions  established  for 
•trieily  educational  purposes. 

Mr.  W.  EwABT  supported  the  clause. 

Mr.  JoHK  Locke  supported  the  amendment,  because  it 
tended  to  narrow  the  operation  of  the  Bill,  to  the  princi- 
ple of  which  ho  was  altogether  opposed,  on  the  ground 
that  it  was  wrong  to  tax.  for  the  support  of  institutions 
of  this  kind,  lar^o  numbers  of  the  community  who,  as  in 
Houthwark,  which  hi»  reprrsented.  derived'  no  benefit 
whaterrr  from  them. 


Mr.  E.  P.  BouvEBiE  thought  it  would  be  hard  on  the 
hon.  member  for  C^teshead  (Mr.  Hutt),  after  the  Houie 
liad  affirmed  the  principle  of  the  bill,  to  emasculate  it  in 
the  way  which  tiie  amendment  proposed  to  do.  He 
agreed  that  it  was  undesirable  to  carry  these  exemptions 
from  rating  further  than  they  had  already  gone,  but  the 
committee  would  bear  in  mind  that  the  exemption  sought 
to  be  established  by  this  bill  was  one  which  already  ex- 
isted in  some  cases,  and  that  this  was  only  an  attempt  to 
apply  that  exemption  to  analogous  institutions  which  it 
was 'doubtful  whether  the  existing  law  intended  to  em- 

brace. 

Mr.  PmxEB  said,  if  he  had. to  choose  lietween  initita- 
tions  ]  urely  educational  and  thote  of  a  bcitiitific  und 
literary  kind  so-called,  lie  shoulil  elect  in  favour  of  Me- 
chanicV  Institutions  and  RQcietiea  of  that  kind,  wliiih 
were  eminently  educational  and  useful  to  the  humbler 
orders  of  the  community,  and  therefore  well  entitled  to 
the  exemption  sought  to  be  e^tabliahed  by  the  clauee  ss 
it  htood. 

^Ir.  Bebesford-Hope  supported  the  clause  as  it  Btood, 
contenuing  that  it  was  the  cuty  of  Pailiament,  aiidof 
all  who  wishcu  to  see  the  education  of  the  ijeojk pro- 
moted, rather  to  stretch  a  point  on  the  side  of  mercy  and 
genero.^ity  than  to  seek  to  impose  haibh  and  unneeewarr 
resti  ietioiis  on  the  eufiantliisscnjent  and  deve  oi  ment  of 
institutions  and  societies  of  the  kind  conten^lated  l»jr 
this  bill.  He  also  reminded  the  committee  that,  with  the 
divided  opinions  of  the  country,  a  national  h\>itm  of 
education  was  inipo8»il.lc,aiid  contended  that  they  oui,ht 
to  fill  up  the  existing  gap  as  well  as  they  could. 

Mr.  Ridley  consiuered  that  the  Bill  was  Mm  ply*  sup- 
plementary measure  to  an  existing  Act  c  f  Pailiamtut, 
and  was  only  meant  to  carry  out  tlie  oiiginal  intention 
of  that  Act  on  a  point  which  iiad  been  Hinbiguouely  ex- 
pressed.    He  therefore  supjiorted  the  clause  as  it  stuod. 

Mr.  AvRTON  supported  the  anient. ment,  but  at  the 
same  time  objected  to  the  principle  of  the  Bill,  holiiing, 
as  he  did,  that  no  house,  land,  or  tuihJng,  ou^^ht  tole 
exempted  from  rating,  unless  exelusivi  ly  used  by  the 
whole  of  the  inhabiunts  within  the  paiticular  art*  of 
rating.  . 

CiJonel  Sykes  supported  the  clause  as  it  stood,  aidw 
also  Colonel  Thompson,  the  fomier  on  the  ground  thit 
it  was  merely  explanatory  of  an  existing  Act. 

Mr.  Pease  ijassed  an  eulogium  on  liieiaty  and  me- 
chanics' iubtitulions,  and  claimed  for  them  erery  kind 
of  encouragement  that  the  Legihlature  could  extend  to 
them,  on  the  ground  that  for  the  last  30  years  they  had 
been  incalculably  useful  in  educating  the  humbler  uni«s 
of  the  community. 

Mr.  Palk  complained  of  the  loose  way  in  which  the 
clause  w.  s  drawn,  and  ex|>resBedhi«appiehension  llutin 
some  cases  it  might  possibly  from  that  cause  have  a  dan- 
gerous or  undesirable  operation. 

Sir  W.  JoLLiFFB  believed  that  extremely  little  bene- 
fit would  be  derived  from  exemption,  because  it  renueifd 
sucii  institutions  unpopular,  and  in  nine  cases  out  of  t^ 
merely  increased  the  value  of  the  premises  and  the 

amount  of  rent.  .  , 

Mr.  T.  Collins,  jun.,  though  favourable  to mechaDitt 

institutions,  was  opposed  to  exempting  them  from  rate*. 

The    committee    then  divided   upon   Mr.  Spoooer^ 

amendment,  and  the  numbers  were — 

X^'or  the  amendment 81 

Against  it 1^1 

Majority  against  the  amendment  — -fiO 

The  words  "  science"  and  *•  literature"  were  thertfw* 
retained. 

Mr.  BouvERiB  moved  the  omission  of  the  word  "  edo* 
cation"  in  the  14th  line  of  the  same  clause.  He  wonW 
not  have  objected  to  exempt  schools  for  the  poor,  l»nt  thf 
word  education  was  so  general  that  it  would  exempt 
cstablishnipnts  of  a  very  different  kind. 

Mr.  EwAirr  wished  io  retain  the  wonl. 
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Mr.  HAftOT  was  opposed  to  all  exemptions,  and  would 
tttpport  the  amendment  of  the  right  hon.  gentleman. 
He  would  move  by  and  by  the  insertion  of  the  word  "  ex- 
elttsii-ely  "  to  test  the  feeling  of  the  committee,  and  to 
aaoertain  whether  they  wished  to  exempt  societies, 
nominally  literary  and  scientific,  but  in  reality  enjoying 
all  the  luxuries  of  a  London  club. 

Mr.  Puller  said  there  was  no  foundation  for  the  sup- 
position that  the  words  of  the  clause  would  exempt  such 
dubs  as  the  AthensBum. 

Mr.  W.  Miles  suggested  the  substitution  of  "  elemen- 
tary or  evening  schools  established  for  the  use  of  the 
poor,"  for  the  vague  term  *•  education." 

Mr.  BouvERiB  would  be  very  willing  to  exempt  such 
schools,  but  he  was  told  it  was  impossible  to  bring  them 
under  the  operation  of  this  Bill,  which  contemplated 
societies  having  rules  established  for  their  management. 

The  committee  divided,  and  there  voted — 

For  the  amendment... Ill 

Against  it 82 

Migority 29 

The  word  "  education  **  was  accordingly  expunged. 

Mr.  HaAot  moved  the  insertion  of  the  word  *'  fine" 
before  the  word  "  arte." 

Mr.  Htrrr  opposed  the  motion,  on  the  ground  that 
while  it  would  exempt  from  the  payment  of  rates,  gal- 
leries of  painting,  and  statuary,  it  would  not  include  in- 
stitutions established  for  teaching  reading,  writing,  and 
arithmetic,  and  for  instructing  people  in  the  art  of 
ehemittry  and  all  branches  of  knowledge  which  might 
be  illuatrated  by  experimente. 

Mr.  Palk  supported  the  motion*  and  Mr.  W.  Ewabt 
opposed  it. 

The  committee  then  divided,  when  the  numbers  were--* 

For  the  motion  97 

Against  it  96 

Majority 1 

The  word  "  fine"  was  consequently  inserted. 

Mr.  Beaespo6D-Hopb  moved  the  insertion,  after  the 
word  "arts,"  of  the  words  ••  or  elementary  instruction." 

Mr.  BouVBRiE  said,  the  committee  had  already  decided 
that  the  exemption  should  not  be  carried  f\irther  than  at 
present.    He  therefore  opposed  the  amendment. 

The  amendment  was  negatived  without  a  division. 

Mr.  Hardy  moved  the  insertion  of  the  word  "  cx- 
cluisvely  "  after  the  word  "  arts."  The  effect,  he  said. 
Would  be  to  confine  the  exemption  to  thos«'  buildings,  or 
parts  of  buildings,  which  were  devoted  exclusively  to 
science,  literature,  or  the  fine  arta. 

Mr.  HtT*  opposed  the  amendment,  which  was  a  mere 
retention  of  the  existing  law. 

Mr.  Jo&N  LocRR  was  of  opinion  that  some  limitation 
should  be  imposed. 

Mr.  W.  Ewabt  thought  the  clause  as  it  btood  was 
tumciently  restrictive,  and  therefore  opposed  the  amend- 
ment. 

Mr.  Pbasb  hoped  the  House  would  not  assent  to  an 
amendment,  the  effect  of  which  would  be  to  exclude 
Mechanics'  Institutes  from  the  advantages  of  the  Bill. 
If  hon.  gentlemen  objected  to  those  Institutions,  or  were 
opposed  to  the  spread  of  education  by  such  means,  they 
should  say  so  in  term?. 

Colonel  Sykes  wished  to  know  whether,  if  the  amend- 
ment should  be  carried,  the  taking  of  a  newspaper  by  a 
Mechanics'  Institute  would  exclude  it  from  the  opera- 
tion of  the  Bill  ? 

Mr.  Hardy  thought  it  was  unfair  that  those  who  ob- 
jected to  the  form  of  this  Bill  should  be  dertoiinced  as 
objecting  to  the  spread  of  education.  (Hear,  hear.)  The 
amendment  was  intended  only  to  place  the  matter  in 
the  same  position  as  it  was  in  at  present.  Without  the 
amendment  the  clause  would  only  give  rise  to  litigation. 
With  the  amendment  there  would  be  no  difficulty,  as 
the  law  had  been  already  clearly  laid  down  by  the 
Jttdges. 


The  Committee  then  divided,  when  there  appeared, — 

For  the  amendment    114 

Against 69 

Majority   —46 

Mr.  HuTT  said,  after  the  decision  of  the  committee 
which  entirely  changed  the  objoct  of  the  measure,  he 
did  not  think  it  would  bo  of  any  use  to  proceed  further, 
and  he  therefore  should  move  that  the  chairman  report 
progress.    (Hear.) 

The  Craibwan  accordingly  reported  progress,  and  the 
House  resumed. 


fam  ^amsm^aut. 


THE  APPLICATION  OF  SEWAGE  IRBIGA- 
TION  TO  CEREAL  CROPS. 

Sir, — Having  been  infbrmed,  in  respect  to  the  growth 
of  the  cereals  manured  with  sewage  at  Rugby,  that  I 
have  overstated  the  yield  ofwheat  oy  one-fifth,— arsum- 
in^  it  to  be  so,— allow  me  to  correct  the  error,  but  I 
think  it  right  to  mention  that  I  made  the  statement  as 
it  was  made  to  me  by  Mr.  Walker  the  owner  of  the  laid* 
I  have  no  doubt  the  statement  would  be  found  to  be  staa- 
ceptible  of  explanation,  if  he  wers  in  this  country 
to  give  it.  I  ought  indeed  to  have  repeated  the  state- 
ment in  the  terms,  I  first  gave  It,  as  an  -*  eivtimate'^  of 
the  crops  then  standing  on  the  ground,  which  estimates 
are  particularly  liable  to  error,  and  are  moreover  subjeot 
to  large  deductions,  of  what  has  l)een  taken  by  depredation 
by  birds  and  others,  before  the  bulk  is  threshed  out.  The 
precision  of  his  statement,  as  to  the  progressive  increase 
of  the  yield  of  wheat,  year  after  year, — though  ooincf^ 
dent  with  other  experience,  and  with  the  stated  expert* 
ence  of  the  green  grass  crops,  may  be  affected,  as  1  am 
informed,  it  has  been,  by  variations  in  the  quality  of  the 
seed  used.  I  wrote  to  the  tenant  farmer  for  the  latest 
information  on  the  subject,  but  did  not  receive  it,  and  I 
allowed  it  to  stand  as  Mr.  Walker  had  given  it  to  me. 
I  take  occasion  to  add  that  it  was  by  no  means  my  in* 
tention  to  hold  out  the  farm  at  Rugby  as  being  In  any 
respect  a  model  of  cultivation,  (for  it  is  in  most  respects 
below  other  examples  to  which  I  have  referred),  and  I 
have  always  understood  tliat  Mr.  Walker  himself  was  far 
from  intending  to  do  so.  Indeed  he  has  himself  declared 
that  he  had  been  led  to  spread  his  distributing  apparatus 
over  more  than  double  the  extent  of  land  which  he 
deemed  necessary;  I  have  mainly  adduced  it,  as  one 
case,  proving,  with  others,  the  chiet  sanitary  points^ — 
the  great  absorbent  power  of  the  soil  itself ;— the  practi- 
cability of  pumping  sewage  upon  land  three  hundred 
days  in  the  year. — and  of  applying,  immediately,  and 
before  decomposition,  that  liquified  manure  which  lender 
the  tubular  system  of  house  drains  and  sewers  is  removf>d 
from  beneatli  the  sites  of  towns  before  decomposition, 
which  results  establish  the  sanitary  case. 

Notwithstanding,  however,  that  much  of  the  land  at 
Rugby,  as  competent  authorities  will  concur,  would  be 
improved  by  drainage,  notwithstanding  the  rudeness  and 
imperfection  of  the  application  of  the  sewage,  I  appre- 
hend the  agricultural  case  also  will  be  fbund  there  on 
impaitial  examination,  to  be  fUlly  sustained.  The 
yield  of  grass  under  partial  dressings,  is  admitted  to  he 
superior  to  any  in  the  neighbourhood,  and  there  ts  proof 
that,  huch  as  they  are,  the  owner  has  fair  reason  to  be 
satisfied  with  the  economical  results,  it  may  be,  that 
under  the  particular  circumstances  of  that  farm  as  a 
gnuiog  farm,  the  tenant  mav  not  find  the  cultivation 
of  the  cereals  worth  his  while,  not  that  they  would 
not  pay  weU,  but  that  the  green  crops  will  pay  better. 
Nevertheless,  if  the  cost  of  the  IttDerfect  applications  of 
seWage  be  estimated,  a  yield  of  about  forty  bushels  of 
wheat,  in  a  district  where  the  comm<m  yield  was  st&ted 
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to  me  by  Mr.  Walker,  to  have  been  little  more  than 
twenty-five  bushels,  is  in  nowise  to  be  conceded  as  a 
failure. 

Apart  from  this  particular  instance,  I  must  maintain, 
however,  upon  wide  experience,  the  applicability  of  town 
aewage  to  the  cereab;  and  the  subject  is  of  so  much 
importance,  that  I  beg  to  refer  to  some  of  the  evidence 
on  the  question. 

For  the  information  of  those  who  may  have  paid  no 
attention  to  the  subject,  which  it  is  to  be  regretted  in- 
cludes most  of  those  whose  duty  it  is  to  deal  with  it  ad- 
ministratively, it  is  proper  to  state  that  the  fertilising 
rer  of  the  chief  matters  conveyed  in  town  sewage  is 
no  means  undecided  as  applicable  specially  to  the 
cereals.    Count  Gasparin,  in  treating  of  the  manures  pro- 

En*  for  them,  says  *'  the  manures  rich  in  azote  stimu- 
te  a  high  production  of  gluten,  and  augment  the  com- 
mercial value  of  the  produce.  Thus  it  is  established, 
by  the  experiments  of  Dr.  Hermstaedt,  who,  having 
manured  equal  spaces  of  land  with  manures  brought  by 
calculation  to  a  complete  state  of  dessication,  found  that 
the  yield  of  wheat  contained  the  following  proportions 
of  gluten  and  starch: " — 

Gluten.       Starch. 

1.  Manured  with  human  urine   86.1    ...   39.8 

2.  ,,        with  human  blood  84.2   ...   41.8 

8.        „        with  human  excrements  88.1    ...   41.4 

4.  „        with  sheeps' dung 22.1    ...   42.8 

5.  „        with  goats' dung 82.9    ...  42.4 

7.  „        with  pigeons*  dung 12.2   ...   68.2 

8.  „        with  cow  dung 12.0   ...   66.8 

'  9.  Soil  onmanurad  9.2   ...  66.7 

In  comparison  with  these  results,  I  beg  leave  to  cite 
the  authority  of  Arthur  Toung,  as  quoted  by  Mr.  Cuth- 
\)ert  Johnston: — 

*'  It  is  a  vulgar  error,  says  Arthur  Tonnf^,  to  imagine 
that  manuring  a  field  with  this  substance  [nightsoil]  will 
pive  a  bad  taste  to  plants.  1  dressed  part  of  a  pasture  with 
it,  fed  the  whole  of  that  year  with  horses,  cows,  and  young 
cattle,  and  I  remarked  to  various  genUemen  who  saw  it, 
bow  close  into  the  ground  that  part  was  constantly 
eaten,  while  there  was  much  longer  grass,  dkc,  in  eveiy 
other  part  of  the  field.  {ArmaU  of  AgricuUurtf  yoi. 
xzxiii.,  p.  602.) 

**  On  October  20, 1772,  I  marked  divisions,  each  of 
four  square  perches,  on  a  summer  fallow ;  the  soil  a  poor, 
blue,  pebbly  gravel,  and  manured  these  compartments 
as  follows : — 

Per  Acre.    Prodace  of  wheat 
Per  Aere. 

Soil  simple 12}  bushels. 

Bushels  of  night  soil 820     ...      Zl\      „ 

do.  do 240      ...      82}      „ 

do.  do 160      ...      3lt      „ 

Cubic  yards  of  farm-yard 

compost 60      ...      25        „ 

do.  do 30      ...      28}      „ 

I>o.  and  Icubicyard  of  chalk      80      ...      26        ,, 

**  The  effects  of  night  soil,"  he  continues,  **  was  pro- 
digious; it  just  trebles  the  {ntxlnce;  in  all  the  experi- 
ments I  have  made  with  this  manure,  I  have  ever  found 
this  result  almost  uniform."  (AnnaU  of  AgrieuUwe, 
▼61.111.,  p.  79.)  "  Itis  evident  also,"  says  Mr.  Cuthbert 
Johnston, "  from  Mr.  Arthur  Young's  experiments,  which 
are  entirely  confirmed  by  those  of  the  £«ssex  farmers  and 
my  own,  that  night-soil  is  an  excellent  manure  for 
potatoes." 

The  power  of  the  fertilisers  in  question,  as  especially 
applicable  to  the  cereals,  confirmed  as  it  is  more  particu- 
larly in  Belgium,  may  be  assumed  to  be  established,  and 
the  only  practical  question  Is  as  to  the  best  mode  of  ren 
dering  that  pow«r  available,  whether  in  the  solid  or  in 
the  ^verulent,  or  in  liquified  form,  diluted,  and  in  so- 
lution in  water  ?  Now  if  any  one  will  bring  the  spongiole 
of  a  oereal,  or  any  other  plant,  in  the  act  of  eating,  or 


absorbing  food  in  the  pulverulent  form,  however  fine, 
ho  will  bring  forth  a  curiosity  such  as,  I  believe,  Profeaor 
Brown,  or  Sir  William  Hooker,  has  not  yet  seen.   The 
results  of  the  trials  of  the  new  water  drills  for  drilling 
in  manure  with  water,  as  compared  with  the  resultt  of 
the  machines,  the  dust  drills  for  depositing  manure  in 
the  pulverulent  form,  will,  when  examined  on  the  te»> 
timony  of  the  late  Mr.  Pusey,  be  found  to  be  decisive. 
Whilst  his  yield  was  only  6  J  tons  of  produce  dust-drilled, 
it  was  18}  tons  water-drilled,  and  ne  sets  forth  as  the 
advantages  of  the  latter  method,  "1st,  that  you  can  drill 
in  dry  weather  at  once ;  2nd,  that  the  manure  is  bettei 
disposed  in  the  soil  for  each  plant  to  feed  upon."    The 
plans  for  solidifying  town   sewage  may  in  general  be 
stated  as  plans  for  taking  out  a  part  of  the  town  sew- 
age, and  often  not  the  best  pait,  at  a  great  expense,  b^ 
chemical  precipitants  or  by  evaporation,  in  order  that  it 
may  be  again  put  in  solution  in  water  for  its  most 
prouuctive  application.    For  the  sake  of  many  towns 
where  there  are  no  immediately  available  means  for  the 
direct  application  of  the  sewage  to  agricultural  produc- 
tion, I  should  be  glad  if  an  economical  plan  of  reduciDg 
the  town  manures  to  a  portable  form  were  found  out; 
but  none  has  yet  been  established  to  the  satisfaction  of 
the  Bcyal  Agricultural  Society.    It  is,  moreover,  a  bar- 
rier to  the  extended  use  of  manures  in  the  solidified  or 
pulverulent  form,  which  has  yet  to  be  overcome,  that 
they  are  only  applicable  in  single  dressings,— that  they 
interpose  mechanical  difficulties  in  the  way  of  repeated 
applications  of  manure  to  the  same  crop,  whereas  in  the 
liquified  form  the  plant  may  be  continually  supplied 
with  water  as  well  as  food  at  the  same  time,  aooording 
to  its  varying  condition  and  capacity  of  feeding.    Auy 
one  who  entertains  doubts  on  the  question  in  relation  to 
the  cereals,  and  who  has  a  field  of  wheat,  may  eaaily 
determine  it  for  himself,  by  directing  the  application  of 
house  sewage  to  a  portion  of  a  standing  crop :  let  it  be 
under  the  advice  of  a  horticulturist  or  gardener  used  to 
the  application  of  liquid  manure  by  means  of  a  wateripg- 
pot.    Let  him  next  year  make  the  trial  by  contrastbg 
the  results  of  this  method  of  manuring  with  any  other. 
There  is,  however,  further  experience  on  a  large  scali^  as 
to  the  use  of  irrigation  for  the  cultivation  of  cereals,  avail- 
able to  those  who  choose  to  consult  it.    Count  Gasparin 
states  that,  at  Gavaillon,  (Vaudase),  irrigation,  as  I  pre- 
sume by  the  method  of  infiltration,  is  applied  on  a  large 
scale  to  the  cultivation  of  wheat.    He  states  that  the 
agriculturists  there  applv  four  waterings  to  it — one  to 
the  land  before  sowing  the  seed,  which  is  in  October,  a 
second  in  April,  a  third  whilst  the  plant  is  in  blossom, 
and  the  fourth  some  days  afterwards.    The  yield  is  from 
40  to  46  bushels  an  acre; — the  general  average  yield 
throughout  Franco  being  not  mora  than  18  bushels  the 
acre.    He  adds,  "irrigation  for  wheat  is  applicable  to 
all  soils  which,  by  their  constitution,  or  by  deep  culture, 
are  permeable  to  water,  and  do  not  retain  it  near  the 
roots.    We  have  seen  it  practised  in  Sicily  with  great 
advantage;   it  is  in  use  in  Spain,  in  Africa,  and  in 
America,  t*.  s.,  in  South  America.    We  have  no  doubt 
that,  with  modifications  as  to  the  times  and  numbers  of 
the  waterings,  the  practice  may  be  extended  to  the  north, 
which  also  has  its  years  when  droughts  in  the  spring  are 
the  occasion  of  sterility."    The  application  of  irrigatiop. 
not  by  the  method  of  «i<6mf rston,  the  only  one  known  in 
this  country,  (and  which  was  the  one  proposed  originally 
for  the  use  of  the  metropolis,  by  Mr.  Smith,  of  Deanston), 
but  by  the  method  of  tnfiUratton — ^bv  the  distribution  of 
water  between  ridges  of  earth,  will  be  found  to  be  of 
older  practice  than  is  commonly  supposed.     Traces  of 
irrigation  works  of  this  species,  of  extremely  remote  an- 
tiquity, are  stated  to  have  been  found  in  the  East.     U 
is,  indeed,  probable  that  this  description  of  culture  ia 
adverted  to  in  the  66th  Psalm  of  David,  v.  9—18.  "  Thou 
visitest  the  earth  and  waterest  it ;  thou  greatly  enricfasat 
it  with  the  river  of  God  which  is  full  of  water;  thou 
preparedst  them  com  when  thon  hast  lo  prorided  for  it. 
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Thoa  wateresi  the  ridges  thereof  abandantly;  thou 
aettlest  the  farrows  thereof:  thou  makest  it  soft  with 
showers,  thou  blessest  the  springing  thereof.  Thou 
crownest  the  year  with  thy  goodness,  and  thy  (>ath8  drop 
fulness.  They  drop  upou  the  pastures  of  the  wildernesH, 
and  the  little  hills  rejoice  on  every  side.  The  pastureh 
are  clothed  with  flocks ;  the  valleys  are  covered  over  with 
corn ;  they  shout  for  joy,  tJiey  also  sing." 

in  further  justificatory  explanation,  and,  I  may  add, 
in  illustration  of  the  sort  of  misrepresentations  with 
which  I — or  the  manure— have  been  assailed,  I  beg  to 
refer  to  a  statement  publicly  made  by  a  member  of  the 
Metropolitan  Board  of  Works,  that  the  method  of  dis- 
tributiug  sewage  for  agricultural  production  had  been 
tried,  at  my  instance,  by  the  Metropolitan  CommissionerB 
of  Sewers,  the  result  of  which  was,  "  that  while  the  ex- 
penoes  amounted  to  something  like  £780;  the  probable 
receipts  were  178.  lOd.,  no  portion  of  which  would  ever 
be  available  to  meet  the  cost  of  the  drainage  of  London.'*' 
These  were  probably  facts,  as  stated  by  themselves,  and 
there  they  were  left  as  telling  conclusively  by  themselves. 
But  amongst  the  facts  omitted  were  these : — that  whilst 
a  steam  engine  and  apparatus  of  extravagant  size  and 
cost  for  a  trial  work  was  obtained,  a  virulent  opposition 
prevented  the  application  of  them  to  any  but  a  few  fields. 
Amongst  the  facts  omitted  to  be  stated  were  these  also, 
of  results  reported  by  the  officers  to  whom  the  manage- 
ment of  these  trial  works  were  entrusted : — In  a  report 
by  Mr.  Douglass,  the  superintendant  of  the  trial  works 
for  applying  the  sewage,  he  states  "  the  average  quantity 
per  acre  applied  is  stated  at  110  tons ;  the  average  time 
of  applying  the  liquid,  1  hour  and  5  minutes;  cost  per 
acre,  labourers  Is.  Id.,  pumping  7d.,  total  Is.  8d."  Let 
this  be  cornered  with  the  cost  of  any  other  known  mode 
of  distribution,  and  with  the  understatements  which  I 
have  made  of  distribution  at  a  penny  and  twopence  per 
ton  !  And/  now  as  to  the  fertilising  results, — be  it  ob- 
served of  single  applications  of  not  more  than  from  one 
quarter  to  one  tenth  of  the  quantity  elsewhere  proved  to 
be  applicable  to  the  soil. 

Mr.  John  Douglass  reports  of  a  farmer,  Mr.  Attey, 
"  acknowledged  to  have  had  £2  lOs.  worth  more  hay 
as  extra  crop  from  the  effects  of  liquid  manure,  which  I 
value  at  £3,  making  tlie  half  of  extra  produce  £1  lOs. 
This  Mr.  Attey  would  not  talk  about ;  but  said  he  had 
no  idea  he  would  be  called  upon  to  pay  anything  for  the 
liquid  at  this  time,  but  would  willingly  make  an  agree- 
ment to  have  another  application  of  the  liquid  as  soon 
as  possible,  and  pay  a  reasonable  price  per  acre  for  it,  as 
he  highly  approved  of  its  fertilising  qualities  being  likely 
to  benefit  his  farm." 

^ "  The  wheat  crop  is  very  good,  and  nearly  all  cut ;  I 
did  not  decide  on  the  valuation,  wishing  to  report  and 
have  your  opinion.  I  am  of  opinion  there  is  at  least  one 
sack  of  wheat  and  one  load  of  straw  per  acre  extra  crop 
on  two  acres  of  land,  making  two  sacks  of  wheat — say 
£1  10s.  ner  sack — £8 ;  two  loads  of  straw — say  £1  per 
load — £2.  Total  value  of  extra  crop  from  liquid  ma- 
nure £8,  half  of  extra  crop  £4.  I  should  like  to  have 
your  opinion  on  this  valuation,  as  I  know  I  am  within 
the  mark  of  the  full  value." 

Mr.  Donaldson, another  officer,  reported :  "Thearrange- 
ment  was,  that  the  value  of  half  the  additional  crops 
grown  was  to  be  paid  for  the  manure,  its  effect  being,  on 
the  dry  meadow  land,  a  double  crop  of  grass — and  on 
the  corn  land,  an  improvement  of  something  like  SO  per 
cent,  on  the  corn  crops,  'i'he  farmers  insist  that  there 
should  not  anything  be  charged  for  an  experiment  on  so 
small  a  scale  :  they  are  anxious  now  for  a  supply  on  a 
larg^  scale,  and  are  willing  to  pay  for  It.  The  value  of 
additional  crop  produced  by  liquid  manure,  according  to 
my  estimate  in  this  instance,  varies  from  ICs.  to  47s.  an 
acre."— August  22, 1849. 

Nothing  was  done ;  nothing  could  be  done  by  the 
local  representatives,  par  exeelUnce,  to  meet  this  anxiety 
on  the  pari  of  (he  &rmeii  for  the  application  of  sewerage 


on  a  larger  scale.  I  spare  myself  any  comment  on  the 
dealing  with  the  evidence  on  the  suiject  and  with 
myself,*  which  the  omitted  facts  display.  In  them- 
selves, and  properly  followed  out,  these  same  tiial 
works  would  have  been  i'ound  to  involve  results 
decisive  of  the  whole  question  of  rendering  the 
sewage  available  to  agricultural  production.  Apart 
from  these  reported  demands  of  the  farmers,  common 
and  commonaole  lands  and  wastes  within  reach  were 
examined  at  my  instance  and  by  the  officer  last  named, 
were  reported  to  be  abundant  for  the  purpose,  and  there 
can  be  no  reasonable  doubt  that  they  are  so.  But 
those  subsequently  charged  with  the  application  of 
the  sewage,  refused  to  deal  with  the  subject,  declaring 
it  to  be  beyond  their  powers,  and  in  effect  beyond  their 
administrative  capacities,  though  it  was  not  beyond  their 
capacities  to  subject  the  rate-payers  of  the  metropolis  to 
a  charge  of  four  millions  for  outfall  works,  for  throwing 
the  manure  arising  from  two  millions  and  a-half  of 
population  into  the  sea,  an  amount  of  money  for  which, 
I  venture  to  declare,  tliat  every  cesspool  in  the  metro- 
polis may  be  abolished,  and  a  complete  system  of  self- 
cleansing  house  drainage  and  sewerage  eftected,  and  out- 
falls provided  for  the  constant  delivery  of  the  sewage, 
as  at  llugby,  in  the  several  directions  for  productive  and 
proved  inoffensive  application.  Further  discussion  on 
these  topics  may  be  deferred  until  the  appearance  of  the 
evidence  under  more  recent  inquiries. 

I  am,  yours,  &c., 

EDWIN  CHADWICK. 


ON  LIQUID  SEWAGE  MANURE  IN  PARIS  AND 

RUGBY. 

Sir, — I  cannot  permit  the  statements  which  have 
been  made  as  to  the  results  of  liquid  sewage  irriga- 
tion, near  Rugby,  to  pass  without  comment.  I  have 
twice  visited  Mr.  Walker's  little  estate,  at  Newbolds— 
on  the  1st  December,  1856,  previous  to  the  discussion  on 
sewage  manure,  in  which  I  took  part  on  the  lOth  of  that 
month,  and  a  second  time,  on  the  12th  of  March,  1857.  On 
that  occasion,  I  spent  two  days  with  the  present  tenant 
of  half  the  estate,  Mr.  Berry  Congreve,  who  has,  from 
the  beginning,  managed  it  for  Mr.  Walker ;  and  I  occu- 
pied some  time  in  questioning  the  bailiff  of  Mr.  Camp- 
bell, who  rents  the  other  half.  Rugby  is  easily  accessible 
by  railwajr,  from  any  part  of  the  kingdom.  Mr.  Congreve 
is  most  willing  to  afford  every  kind  of  information.    I 

*  At  ooe  of  the  meetings  of  the  8  ciety  t  repiescotation  was 
msde  that  I  had  held  forth  to  the  farmers  that  sewage  manure 
WES  of  extraordinary  ralae.  Kow,  it  is  proper  that  my  own 
worHs,  as  embodied  in  the  minutes  of  ioforniatioii  on  the  appli. 
cation  of  the  refuse  of  towns  to  agricultural  production,  should 
be  given.  **  In  rei pect  to  the  money  value  of  town  msnnret, 
where  payment  is  made  for  their  removal,  (as  in  the  majority  of 
town  districts)  they  cannot  be  pi  operly  said  to  iiave  so  v  money 
value  whatsoever,  their  intr  nric  value  being  Gounter-balanoca 
by  the  labour  and  inconvenience  of  collection,  remomlf  and  ap- 
plication, and  b;  the  restriction,  in  coii»>quence  of  the  expense 
of  removal,  to  a  narrow  field  of  application  and  a  comparatively 
small  market ;  but  in  proportion  as  the  labour  and  consequent 
expense  of  collection  and  removal  are  reduced,  and  the  con- 
veniences and  certainty  of  application  of  these  manures  are  in. 
creased,  as  they  will  be  by  systematised  works  which  may  be 
substituted  una  r  the  Public  Health  Act,  their  money  value  wiU 
be  increased  as  compared  with  other  manures,  wbirh  are  at 
present  more  eonvenient  for  use.  Bven  the  instances,  far  more 
numemus  than  herein  cited,  afford  no  defibite  te  ts  of  the 
probable  value  of  the  town  manures,  if  only  a  proper  q^stem  of 
collection,  removal,  and  distribution  be  followed.  The  results 
stated  in  this  report  of  increased  crop*  from  liquiBed  mannies, 
were  frequently  obtained  on  very  ill.  drained  and  ill  -  dressed  lands. 
There  can,  therefore,  be  no  doubt  that  if  the  land  had.  in  all 
cases,  been  properly  drained  and  bad  had  good  herbage,  the 
yield  and,  still  more,  its  value  would  have  been  greatly 
tugmentcd." — Minutes  of  iBformatioB  on  the  appUeaooa  oif 
sewerage  to  agiicnltuial  prodaetioDi  published  by  the  Qeaenl 
Board  of  Health,  p.  01. 
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advise  all  those  interested  in  the  subject  to  go  and  see 
for  themselves ;  but,  for  the  beneHt  of  those  i%  ho  cannot 
go,  1  give  from  my  note-book  the  following  facts,  which 
Are  not  exactly  what  might  be  expected,  from  Mr. 
Ohadwick's  statements  before  tho  Society  of  Arts. 
Bugby  is  situated  on  a  hill ;  has  been  newered  and  sup- 
t»lied  with  water — or  rather  not  half  supplied  with 
Water>^uuder  the  plans  of  the  Board  of  Health.  Under 
these  plans,  the  river,  running  through  the  Newbolds 
valley,  intersecting  a  small  projierty,  tlien  recently 
purchased  by  Mr.  Walker  (an  attorney,  from  Botnbay), 
would  have  been  permanently  polluted,  and  all  the 
<H>mfort  of  the  house,  overlooking  the  stream,  destioyed 
in  the  same  manner  that,  under  Board  of  Health  plans, 
the  river  at  Hitc)un  has  been  polluted.  To  avoid  this 
mrious  nuisance,  Mr.  Walker  offi'red  to  take  all  the  Rugby 
liquid  sewage,  in  onier  to  disinfect  it,  by  using  it  on  his 
land.  He  told  me  himself  that  he  expected  to  get  it  tor 
nothing,  and  tliat  it  was  tporth  nothin*/^  fer  se,  but  that 
another  attorney  having  bid  against  him,  he  was  obliged 
to  give  £60  a-year  for  it.  Now,  this  sewage  flows  from 
the  town,  down-hill,  into  an  open  tank,  built  for  its  re- 
ception, close  to  an  engine-house,  and  from  thence  is 
distributed,  by  cast-iron  pipes  underground,  over  two 
farms  of  about  600  acres, — one  leased,  at  a  high  rate,  in 
oonsequencc  of  these  sewage  distribution  arrangements,  to 
Mr.  Campbell,  a  Scotch  gentieman  of  fortune,  who  amuses 
himself  with  an  exteUMve  dairy-farm  at  Rugby,  and  the 
other,  leased  to  Mr.  Berry  Congreve,  a  grazier,  Bince  1 866, 
when  Mr.  Walker  returneil  to  his  practice  in  Bombay. 

Mr.  Campbell's  bailiff  told  me  that  the  sewage  of 
Bugby  was  too  weak,  except  in  very  dry  weather,  to  be 
of  any  value;  that  they  were  very  much  disappointed  in 
its  strength,  and  that  he  had  come  to  tho  conclusion  that 
ft  was  only  worth  while  to  use  sewage  at  all  when  it 
could  be  obtained  by  gravitation  without  the  expense  of 
pumping,  and  that  the  water  meadow  system  was  much 
more  eiiective  for  grass  crops  than  pipe  and  hose,  as  well 
as  less  costly  in  labour.  Mr.  Campbell  grows  Italian 
tye-grass;  he  grows  the  first  crop  with  solid  dung;  he 
then  cuts  four  or  five  crops  after  dressing  with  liquid 
manure  from  his  cowhouse,  strengthened  with  gas  liquor. 
•'  The  sewage  liquid  manure  is  so  weak,  they  only  use  it 
to  wash  in  guano  or  soot."  They  **  tried  it  with  roots 
the  first  year,  and  made  a  cc/tnpUte  /aifure"  "Th<y 
never  dreamed  of  applying  it  to  wheat — knew  better." 

1  next  turned  and  made  my  second  visit  to  Mr,  Berrj* 
Congreve's  land.     There  the  ntwnge  is  apt  lied  ot.lt/  ^/ 
gra»»,  and  the  rcRults  are  very  satififactory,   altliough 
**they  would  be  mort-  so  if  the  stuff  were  stronger." 
The  sanitary  demand  for  water  is  opposed  to  the  agricul- 
tural demand  for  manure ;  but  this  case  is  peculiar,  and 
quite  exceptional.     The  soil  at  Newbold's  is  a  sort  of 
comminuted  rock,  m  fact,  a  natural  filter  bed.  as  porous 
M  the  filter-beds  ot  any  water- woi  ks.    The  consequence 
is,  that  the  liquid  newage  runs  through  as  fast  as  it  i» 
Ap]>lied,  prAhably  an  acre  would  take  all  the  liquid  of 
Bugby.     With  such  soil,  a  veiy  rare  kind  of  soil,  the 
nuisance  of  liquid  sewage  will  lie  reduced  to  a  minimum, 
and  the  increase  of  gras.-.  is  estimated  by  Mr.  Congreve 
at  from  fifteen  to  twenty  per  cent.,  beside  leaving  all  the 
solid  farm  manure  for  use  on  the  arable  land.     This  evi- 
dence is  in  exact  agreement  with  the  opinions  ex)  resfred 
in  the  various  dittcufisions  at  the  Society  of  Ai Is  on  liquid 
manure  hv  Mr.  J.  B.  Lawes  and  Mr.  J.  C.  MoHon,  and 
bv  myself.     [See  difev9*ion  on  Mr.  Affchi'f  Pajtr  on  /?»♦ 
tUh  Aprteulture.  p.  64;  L*tterit  lorn  8.  Sidnftf^  pp.  95, 
•09,  496  ;  Mr,   Loven  on  ihe  Sewag*  of  I  oitdon.  pp.  268, 
278.  811;  'tid  forrf!>pondfhce.  p.  :  0§ ;  aha,  Afr,  Cook'» 
Paper,  re. d  Ma 'Ch  \Oth,  1857.]     It  has  never  been  dis- 
puted that  liquid  manure  would  giow  large  crops  of 
grass  and  Italian  rye-grassi  but  the  diiBoulty  foreseen 
as  been  in  the  cost  of  fdtmf  ing  from  vallrye,  and  in  the 
iiuisanoe  inevitably  created  wherever  the  soil  ha»  been 
not  porotiK.  as  at  Bnpby,  but  retentive  elav  as  Townd 
London.    At  KUinlmrgh  the  nuif^anoe  iftbO  frightful  that 


no  attempt  has  been  made  for  some  years  to  extend  the 
water  meadows. 

As  regards  the  application  of  liquid  sewage  io  eereal.<, 
I  certainly  understooii  Mr.  Walker,  when  i  visited  him  in 
December,  that  in  the  only  lO  acres  of  corn  cmpstowhidi, 
out  of  nearly  600  acres,  pipes  for  liquid  sewage  were ip- 
plied,  the  results  had  not  been  successful.  On  my  skom 
visit  in  March,  in  the  absence  of  Mr.  Walker,  I  put  the 
question  to  his  late  managerand  present  teuaiit,  lir.Bem- 
Congreve,  a  most  respectable,  intelligent,  and  experienced 
agriculturist,  who  has  throughout  entirely  managed  the 
Newbolu's  farm,  and  he  distinctly  informed  me  "  tbatts 
an  experiment,  wheat  was  giown  on  ten  acres.  (New'bolo't 
being  a  grazing  farm),  with  liquid  sewage, and  the  mult 
was  an  annual  diminution  of  crops ,  which  were  throoghom 
below  average." 

This  result  was  to  l)e  expected  by  any  one  who  taf* 
that  dry  climates  and  dry  seasons  produce  the  grestd 
wheat  crops. 

Mr.  Chadwick  says,  "  at  Mr.  Mechi's  asd  the 
new  liquified  manure  farms,  the  yield  of  corn  has  been 
almost  invariably  one  quarter  heavier  than  the  highest 
obtained  by  the  ordinary  rulture."  Now,  in  rejly  t" 
this,  I  beg  to  say  that  Mr.  Mechi's  last  and  greateft 
crop  was  not  suiierior  to  those  of  his  ncighbnnrj 
cultivating  soil  of  the  same  and  inferior  qtulitT 
in  the  same  climate ;  it  was  not  equal,  for  an 
average  of  three  or  five  5'ear8,  to  the  produce  of  Mr. 
Fisher  Hobbes.  or  Mr.  Hutley,  in  Essex,  or  Mr.  Hudss 
of  Castle  Acre,  on  the  poor  land  of  Norfolk.  And  thl* 
can  easily  be  tested,  as  two  at  least  of  these  gentlemo 
keep  exact  accounts. 

But  if  Mr.  Mechi's  crop  was  equal  to  his  neighbom'i  ii 
was  not  grown  with  weak  sewage  liquid,  or  even  withtb? 
pungent  contents  of  his  own  liquid  manure  tubes,  bat,»« 
cording  to  his  own  statement,  with  the  addition  of  lil*nl 
applications  of  guano  and  salt,  after  the  example  Kthim. 
as  to  wheat,  by  Mr.  Fi«her  Hobbes,  and  as  to  roots  by  Mr. 
Hutley,  who  in  Mr.  Nesbitt's,  the  agricultural  cheinift'i 
words,  when  addressing  the  Central  Farmers  Clnbin  the 
presence  of  Mr.  Mechi.  "without  science  beat  Mr.  Mechi 
with  science."  Bince  Mr.  Nesbitt's  speech,  one  of  ny 
friends,  on  digging  up  with  his  umbrella  a  speciniPiiof 
Mr.  Mechi's  improved  mangold-wurtzel  crops,  found  i 
good  dose  of  Lawe's  solid  superphosphate  sticking  toth' 
roots.  Mr.  Mechi  grew  verj'  bad  crops  while  he  adopted 
the  liquid  plan,  but  having  since  imitated  the  heft 
farmers  in  Bedfordshire,  Norfolk,  and  Essex,  now  grct* 
very  fair  crops. 

As  to  the  reports  of  the  Paris  Commiaaion  they  odj 
prove  what  everyone  who  has  jaid  any  attention  if 
liquid  manure  knows  perfectly  well,  and  freelv  *f* 
knowledges,  vie.,  that  an  unlimited  application  of  liqtiK 
sewage  will  produce  a  great  deal  of  gra.^  or  other  gwrt 
vegeiation.  But  as  they  !«iy  nothing  al>out  the  cost,  they 
do  not  prove  that  it  would  not  have  been  cheaper  to  h»" 
used  a  cart-load  ot  guano  well  mixed  with  water.  ^  The 
question  of  tho  use  of  sewage  manure  is  a  question  oJ 
locality  and  soil,  in  fact,  a  Question  of  cost,  and  the 
Parisian  experiment!*  only  remind  one  of  a  mustard  »w 
cress  grown  on  flannel  as  an  example  of  market  pardcnirc 

Whatever  is  s<»und  in  the  application  of  liquid  wannr^ 
to  grasB  by  pipe  and  hose  is  due  to  Smith,  of  Deanston.a^ 
not  a  single  nten  in  advance  has  been  made  since  histiinf 
It  has  been  insinuated  that  farmers  stupidly  neglect  ag"; 
cultural  theories,  just  as  it  is  said  they  neglect  farro-.^ 
manure  and  deep  drainage.  Tlie  charge  is  unjust.  Jp 
theory  of  deep  drainage  was  brought  befoie  the  |-uMic^^ 
1844,'and  since  1846  fatmershave  paid,  or  paid  intererfcj- 
twelve  million!^  sterling  for  drainage  works,  and  aRn>c<* 
for  new  foreign  manures.  There  is  not  a  new  hcmcftf^ 
erected  in  which  manure  is  not  well  saved,  but  farmcrfJis* 
eminent  chemists,  like  eminent  engineers,  put  no  hw^^ 
Mr.  Chadwiek's  liquid  manure  theories,  which  sH  t*^** 
experienre  invariablv  contradicts.  1  am.  ^^  ',._, 

CcBtfsl  nnmtr  C1«K  BUtekMan.  B.  SlDKE^* 
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MECHANICS'  INSTITUTES. 

SiB|-^Althuiigh  in  most  Mochanicjt'  Iiistitates  which 
hare  evening  classes  the  great  majority  are  devoted  to 
elementary  instruction,  it  Khould  never  be  left  out  of  view 
Hiat  these  do  not  constitute  the  main  object  of  ftuch  in- 
Riitutes,  but  are  rather  incidental  to  them.  They  are 
indeed  the  neccsAity  arising  out  of  the  defects  of  early 
instniction,  and  therefore,  while  it  is  of  great  importance 
that  80  loDg  as  a  demand  for  them  exists,  that  demand 
■hould  be  gratifldd  as  far  as  possible,  it  is  of  primary  con- 
sequence that  the  clafl«8  for  more  advanced  studieti 
should  be  encouraged  to  the  fullest  extent.  Nor  will 
there  lie  found  any  w;mt  of  the  de^^ire  foranch  instruction 
if  the  resources  of  the  Institute  Ihs  but  judiciously  or> 
ganized.  At  the  London  Mechanics'  Institute  the  chemi- 
cal class,  contiucted  on  the  princifial  of  nmtual  instruction, 
with  Henry's  Chemistry  for  a  text-book,  turnetl  out 
many  really  goo  1  chemists,  who  liave  since  attained  a 
respectable  position  in  the  profesi*ion  th  s  cheaply  ac- 
quired.  At  tiie  Rotherh^m  M  chanicM*  IiiMtitute,  a  claM 
has  been  establishoil  for  the  study  of  Political  Economy. 
One  of  the  miimF>ers  purchased  Mdl's  work  on  t)ie  subject, 
at  the  cost  of  £1  16s.,  to  be  repaid  by  the  others  at  the 
rata  of  8J.  a  week  from  each.  The  chapters  are  re^id 
in  turn  by  eacli  memlier,  and  un:h^rgo  discuMsion,  so  that 
theym  ty  bj  fully  comprehe  ide.l.  Therearc many  branches 
of  useful  knowled.;e  that  might  bealvantageou^ly  treated 
in  the  same  way,  and  if  such  stuiiics  served  no  other 
purpose  than  to  strengthen  the  mental  faculties  and  oc- 
cupy the  leisure  time  of  young  men  employed  during 
the  business  hours  of  the  day,  they  would  pt^ve  highly 
beneficial. 

So  long,  however,  as  the  managers  of  Mechanics'  In- 
atitutcs  devote  their  attention  almost  exclutdvely  to  a 
library,  roading-room,  and  lectures  they  leave  undone 
the  most  iin.tortant  part  of  their  dutie^i*  None  of  these 
departments  are  without  their  value,  but  they  are 
not  of  themselves  sufficient  io  supply  the  want  which  is 
felt,  and  the  mental  energies  of  our  young  men.  without 
that  directing  guile  to  beneficial  results  which  such  In- 
fUtutes  might  so  well  supply,  are  too  often  expended  in 
the  demoralising  dissipation  for  which  the  metropolis 
furnishes  such  abundant  opi)ortunitie8. 

The  great  complaint,  and  one  which  appears  to  tell 
with  most  effvict  against  the  successful  o})e  rat  ions  of 
Mechanics'  Institutes  is  the  want  f»f  pecuniary  means, 
and  the  alleged  apathy  of  tho<e  for  whose  Imt'cfit  they 
are  intended.  Such  a  feeling  is  rather  a  proof  of  their 
necessity,  and  the  desire  must  lie  created  liy  that  judi- 
cious blending  of  amusement  with  iuMtructioa  wliich  has 
rendered  many  periodical  publications  so  popular. 

Let  us  first,  however,  take  into  consideration  the  com- 
plaint of  want  of  pecuniary  resources.  Many  Institutes 
are  attempted  to  In;  carried  on  upon  rates  of  sul)8cri|ition 
80  ridiculonsly  low  that  under  lo  circumstances  can  they 
be  carried  on  without  large  gratuitous  aid,  which  tinges 
tffem  with  the  idea,  at  all  times  repulsive,  of  their  being 
charitable  Institutes.  This  has  arisen  from  the  fatally 
mistaken  notion  that  cheapness  is  any  recommendati-n. 
At  the  poorest  night  school  in  the  country  the  charge  is 
81.  each  for  attendance,  and  yet  many  institutes,  pro- 
fessing to  give  class  Instruction,  with  the  use  of  a  li- 
brary,  reading-room,  and  occa.Ni<>nal  lectures,  char^^e  only 
Id.  a  week,  and  rely  for  support  upon  the  occasional 
guineas  of  wealthy  and  benevolent  neighljours.  What 
is  worth  having  is  worth  paying  for,  and  is  not  tlie  lew 
esteemed  for  the  sacrifice  which  is  made  to  obtain  it. 
At  Hudilersfiel  I  Mechan  cs'  Institute  the  charge  is  8Jd. 
ft*week  for  little  more  than  .'lass  inwtmction,  and  yet  the 
lads  who  earn  but  a  few  shillings  a-week  are  found  to  be 
the  bset-paying  members.  In  a  i)opnlation  of  about  1 6,000. 
tho  Institute  has  more  than  1,000  members,  and  the 
dhficulty  is  rather  io  find  room  than  to  find  students. 
At  Sheflfi'jld  thers  are  three  Institutes,  the  charge  for 
classes  being  3J.  and  d)d.  a-week,  and  the  same  diflSculty 
exists  in  fi tiding  room  rather  than  anxions  learners.    In 


n*any  Institutes  the  Committees  have  been  det8rr«4 
from  raising  the  rates  of  subscription  through  fear  of 
losing  members,  but  I  believe  such  fear  to  be  groundless, 
as  I  have  known  many  instances  in  which  it  has  beea 
tried,  and  in  each  case  it  was  attended  with  an  increase 
of  members  instead  of  a  decrease. 

It  should  be  borne  in  mind,  however,  that  suoH  a 
charge  should  be,  as  far  as  possible,  accompanied  with 
some  additional  advantages  easily  comprehended.  The 
elementary  classes  should  be  placed  under  the  manage- 
ment of  competent  teachers,  who  should  be  paid  for 
their  services  according  to  the  amount  of  school-fee#. 
This  woidd  help  to  ensura  regularity  and  punctuality 
of  attendance,  which  are  indispensable  to  success,  and 
also  give  the  teacher  a  (lositive  interest  in  the  number 
of  pupils,  while  his  exer  ions  might  receive  mioh  gmt«- 
itoun  assistance  as  the  Institute  could  supply.  Accom- 
modation should  also  be  afforded  for  mutual  improve- 
ment classes,  and  with  some  additions  to  the  Reading- 
room  and  Library  the  advance  of  subscription  would  be, 
in  a  gn^at  measure,  justified.  I  have,  however,  reached 
my  limits,  but  will  continue  the  subject  in  my  next* 

EPUBA. 
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NoRTHowRAM. — The  general  half-yearly  nieetin^  of 
the  Mechanics'  Institution  was  held  on  Monday  evening, 
July  6th.  Tea  was  provided,  and  at  8  o'clock  iV.  Moore, 
E^q..  the  President,  took  tho  chair,  and  commenced  the 
proceedings  by  calling  upon  the  Secretary  (Mr.  J.  W. 
Wood)  to  read  the  re|>ort,  from  which  it  appeared  that 
the  Institution  was  in  a  flourishing  condition,  both  as 
regards  the  .neans  at  its  disposal  and  the  use  that  is  made 
of  them.  The  number  of  members  at  present  is  114, 
showing  an  increase  of  86  over  tho  corrct<ponding  period 
of  last  year.  Of  these,  68  belong  to  the  male  classes,  and 
22  to  the  female  clasMes.  The  latter  are  under  the  suiieN 
iniendence  of  several  ladies  of  the  neighbourhood,  who 
kindly  give  their  services  for  the  benefit  of  the  young 
females  of  the  locality.  These  classes  meet  every  Toesday 
and  Thursday  for  instruction  in  reading  writing,  dicta- 
tion, composition,  arithmetic,  and  needlework.  The 
male  classes  are  conducted  by  a  paid  teacher,  in  conjune- 
-Tion  with  voluntary  teachers,  and  are  very  suceet»fhl. 
The  subjects  taught  are  reading,  writing,  dictation, 
English  grammar,  geography,  arithmetic,  and  mensura- 
tion. The  average  attendat'ice  during  the  half-year  has, 
been  27.  The  drawing  class  numbers  12  students,  and 
meets  every  Thursday  evening,  under  the  superintend- 
ence of  a  special  teacher.  It  was  announced  at  the 
commencement  of  the  year  that  prices  would  be  given 
at  Midsummer ;  accordingly,  an  examination  has  been 
held,  and  the  prises  would  be  distrii  uted  that  evening  to 
the  successful  candidates.  For  these  prises  the  Insti- 
tution was  indebted  to  Mr.  Moore,  and  other  gentle- 
men in  the  neighbourhood.  The  re{iort  stated  that  it 
was  intended  to  hold  an  examination  ^very  half-year. 
Three  lectures  had  lieen  delivered  during  the  season : — 
I.  •♦On  Common  Things— Water;"  by  Mr.  Washing- 
ton, of  Coley.  II.  "On  Electro-Magnetism:"  by  Dh. 
Paley,  of  Halifax.  III.  *'On  Industry  and  Independ- 
<»nceV'  by  Mr,  Barnett  Blake,  of  the  Yorkshire  Union 
of  Institutes.  The  liiirary  had  been  added  to  during 
the  year,  and  the  numlier  of  books  taken  out  had  been 
.050,  against  888  for  the  year  previous.  The  finan- 
cial  condition  of  tho  Institute  was  \ery  good.  The 
receipts  for  the  half-year  had  been  £21  14s.  4^.,  and 
the  expenditure  £16  lis.  8d.,  leaving  a  balance  in  the 
hands  of  the  treasurer  amounting  to  £5  ds.  l}d.  The 
next  business  of  the  meeting  was  the  election  of  ofll- 
cers  for  the  ensuing  year.  Mr.  Washington  then  read 
the  cxiiminers'  report,  which  spoke  favourably  of  the 
manner  in  which  the  pupils  had  answersd  the  quel- 
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tioDs,  written  and  oral,  ^hich  had  been  submitted  to 
them,  and  the  visible  improvement  made  since  he  (Mr. 
Washington)  had  ]a«t  tested  them.    The  President  next 

S resented  the  prizes  to  the  following  successfnl  candi- 
ates,  and  made  suitable  remarks  to  each  of  them. 
The  prizes  were  handsome  boolu,  selected  with  special 
reference  to  the  attainments  and  vocation  of  each  of 
the  recipients.    First  class :— Thos.   D.  Glendenning, 
reading  and  dictation ;  Ephniim  Lee,  mensuration  and 
arithmetic  ;  Qeorge  Hanson,  arithmetic  and  writing  ; 
Samson   Pinder,  diligence  and  improvement.     Second 
Class:— Henry  Smith  (1st  prize),  reading  and  writing; 
William  Brierley  (2nd  prize),  reading  and  attendance ; 
Thomas  Jagger  (Ist  prize),  arithmetic;  John  Rnshton 
(eztim  ditto),  diligence  and  attendance.    Third  class: — 
Jane  Gelder  (1st  prize),  reading  and  spelling ;   Abel 
Lee   (1st  prize),  arithmetic ;   James  Fawcett  (second 
prize),   writing  and   arithmetic ;    Edwin    Stephenson, 
diligence  and  attendance.     Female  class :— Betty  Nay- 
lor  fist  prize),  reading,  composition,  and  writing ;  Maria 
Bobinson  (2nd  prize),  writing  and  arithmetic;   Sarah 
Ann  Fawthorp  (1st  prize),  arithmetic;  E.  Jagger  (extra 
ditto),  diligence  and  attendance.  The  President  remarked 
that  he  hoped  that  those  who  had   been  successful  on 
this  occasion  would  still  persevere  in  their  endeavours, 
and  he  encouraged  the  unsuccesful  ones  to  look  forward 
to  a  better  result  at  some  future  time,  reminding  each 
of  them  that  they  gained  a  greater  advantage  to  them- 
selves  in  the  knowledge   they  acquired,  than  in  the 
value  of  the  prize  obtained,    fie  urged  upon  those  pre- 
sent who  had  not  yet  joined  the  Institution,  at  once 
to  do  BO.    He  promised  his  continued  support  to  the 
cause,  as  he  was  perfectly  satisfied  that  it  was  answering 
the  purpose  for  which  it  was  designed.    Mr.  Stocks,  in 
the  course  of  an   instructive  and  interesting  address, 
urged  upon  all  jpresent  the  desirability  of  their  devoting 
a  portion  of  their  time  to  their  own  mental  and  moral 
improvement,  giving  instances  of  persons  who  had  risen 
to  eminence  in  the  world  from  even  a  lower  position 
than  that  of  any  present,  and  pointed  out  the  superior 
advantage  now  enjoyed  by  the  rising  generation  fiom 
those  available  a   few  years  ago.    As  an   instance  of 
this  he  need  onlv  point  to  their  own  Institution,  where 
a  raally  sound  education  might  be  otained-for  the  small 
sum  of  2d.  per  week,  and  so  long  as  that  was  the  case, 
he  said  no  one  ought  to  be  ignorant  of  the  elements 
of  education.^    He  congratulate  the  members  on  their 
nesent  position,  and  fSt  assured  that  under  its  present 
Judicious  management  the  Institution  would  continue 
to  flourish,  and  for  his  own  part  he  would  promise 
that  it  should  not  fail  for  want  of  funds.    Resolutions, 
conveying  the  thanks  of  the  meeting  to  the  patrons  and 
annual  subscribers,  the  voluntary  teachers,  male  and 
female,  to  the  secretary,  and  to  the  chairman,  were 
passed.    Mr.  Dawson  contributed  to  the  interest  of  the 
evening  by  giving  at  intervals  well-selected  readings 
from  various  authors. 

ToBoxTO  (Uppbb  CAKAnA).^The  Annual  Meeting  of 
Members  was  held  on  Monday  evening,  the  4th  May  last, 
in  the  Society's  Hall,  the  President,  £.  F.  Whittemore, 
Esq.,  in  the  chair.  The  Committee  submitted  the  report 
of  their  proceedings  during  the  past  vear,  in  which  the 
they  took  occasion  to  point  out  that,  amongst  the 
numerous  modem  agencies  calculated  to  direct  and  devdop 
the  moral  and  intellectual  energies  of  the  industrial  classes 
of  society,  Mechanics'  Institutes  held  a  proud  and  promi- 
nent position.  Indeed,  it  was  difficnlt  to  form  a  proper 
eetimate  of  their  geniid  influences,  and  it  was  perhaps  the 
misfortune  of  these  useful  Institutions  that  their  beneficial 
ratttlta  were  not  placed  more  prominently  before  the 
public  eye.  Individuals  must  be  improved  bv  their  con- 
nection with  these  Institutions,  for  no  one  could  read  such 
books  as  their  libraries  contained,  or  listen  to  the  public 
leetures,  or  peruse  the  choice  periodical  works  of  the  day, 
or  avail  themselves  of  the  many  advantages  they  offered, 
without  incraaslng  their  store  of  knowledge.    As  the 


cause  of  education  advanced  and  gained  new  friends 
evenr  day,  it  was  impossible  that  such  Institutions 
would  not  make  progress  with  it.  While  the  dtv 
of  Toronto  was  rapidly  increasing  in  population  and  ma- 
terial prosperity,  and  new  societies  of  an  educational, 
literary,  and  scientific  character  were  springing  into  extet- 
ence,  it  was  most  gratifying  to  the  Committee  to  be  able 
to  report  that  the  past  year  bad  been  one  of  unprece- 
dented success  to  the  Institute.  As  respected  the  growth 
of  the  Institute,  a  most  favourable  result  was  shown,  by 
comparing  the  year  1846— the  year  after  the  building 
now  occupied  was  erected — with  the  present  year,  a  period 
of  eleven  years. 
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While   the    population  of  the   cit}'    had   more  than 
doubled,  the  number  of  members  in  the  Institute  had 
increased  more  than  six  times,  and  the  books  in  the 
library   over  four  times.    It  appeared  that  the  mem- 
bers consisted  of-— honorary  members,  22  ;   life  mem- 
bers, 93 ;  ordinary  members,  499  ;  junior  members,  137; 
total,  751 ;  with  an  actual  increase  during  the  year  oi 
108.     During  the  past  year,  64 1  volumes,    many  of 
them  valuable  standard  works,  had  been  added  to  the 
library,  which  now  contains  3.660  volumes.    The  num- 
ber of  members  who  availed  themselves  of  this  depart- 
ment was  625,  being  an  increase  of  125  during-the  ytar,- 
and  the  number  of  volumes  issued  amount^  to  13,736. 
being  4,450   more  than  were  issued  during  the  pre- 
vious year.      In  the  reading   room   department,  the 
committee  announced    a  largely  increased  patronagr. 
The  number  of  members  who  availed  themselves  of 
its  advantages  increased  to  such  an  extent,  that  incoo- 
venienoe  sometimes  arose  from  the  crowded  state  of  the 
room.    To  remedy  this  as  much  as  the  contracted  build- 
ing occupied  would  admit,  the  room  had  been  enlarged. 
and  the  hours  during  which  members  could  have  access  to 
it  had  Iieen  extended.  The  room  was  now  open  daily  froD 
10  a.m.  to  10  p.m.,  and  was  supplied  witii  about  biz^ 
periodicals  and  newspapers,  including  the  standard  Bri- 
tish Reviews,  the  principal  Scientific,  Commercial,  aiki 
other  Magazines  and  Journals ;  some  of  the  leading  oevs- 
papers  of  Great  Britain  and  the  United  States;  andi 
fair  selection  from  the  newspaper  literature  of  Canada. 
In  pursuance  of  the  opinion  recorded  in  the  last  refiort. 
and  adopted  by  the  members  at  the  annual  meeting. 
viz. :  that  the  time  had  arrived  when  a  change  in  the 
system  of  giving  isolated  lectures  was  desirable,—tbe 
serious  attention  of  the  committee  was  early  directed  to 
this  subject,  with  a  view  to  the  organization  Of  conDecte<i 
courses  of  lectures  on  subjects  of  interest  and  practical 
importance.    The  committee  state,  that  the  inaiigw*- 
tion  of  the  new  system  had  been  attended  with  complete 
success.    Being  favoured  as  the  seat  of  several  great  edn- 
cational  establishments,  Toronto  was  fortunate  inposltf- 
in^  within  itself  men  whose  lives  had  been  devoted  t^ 
philosophical  studies  and  scientific  research  ;  and  amoog 
these  the  committt-e  were  able  to  secure  the  ser\*iGe9  c: 
four  gentlemen  of  acknowledged  eloquence,  learning,  ace 
ability,  to  deliver  the  lectures  of  the  past  season,  whkb 
were  as    follows; — Four  lectures  on  "The  Primitive 
Souives  of  Historical  Truth."  by  Dr.  Daniel  Wil«» 
University  College.    Four  on  "  Chemistry,"  bj;  Pr»; 
fessor  Croft,  Univercity  College.  Two  on  *•  Chemistry,' 
and  two  on  "  The  Mineral  Wealth  of  Canada,"  bv  Fro- 
fessor  Hind.  Trinity  College:  and  four  on  "Natnia^ 
Philosophy,"  bv  the  Rev.  William  Ormiston,  Protincw 
Normal  School.    Confident  that  such  a  course  woo^ 
attract  larger  numbers  than  their  present  building  couMi 
accommodate,  the  St.  Lawrence  HUl— the  most  spaciou 
rcx>m  in  the  city  at  present— was  engaged  for  the  lec- 
tures, and  was  generally  well  filled  with  attentive  audi- 
enoes.    NotwithsUnding  the  doubts  entertained  by  naoy 
linoere  friends  of  the  Institute,  the  lectures  in  a  ta»' 
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eial  point*of  view,  might  be  considered  satiBfactory.    In 
paii  yeara  the  printing,  lighting,  heating  and  other  ex- 
penies,  fonnea  a  considerable  item  in  the  expenditure ; 
and  in  view  of  the  increased  outlay  attending   their 
delivery  in  the  St.  Lawrence  Hall,  and  the  remunera- 
tion to  the  lecturers,  the  committee  appropriated  the 
snm  of  forty  pounds,  from  the  general  funds,  to  aid  in 
carrying  out  the  new  arrangement.    The  lectures  were 
in   every    respect  self-sustaining,  and  instead  of  the 
appropriation  being  required,  a  small  balance  remained 
in  favour  of  the  Institute,  after  payment  of  all  expenses. 
With  the  experience  thus  acquired,  the  committee  had 
no  doubt  that  in  future  sreater   advantages  in  this 
respect  might  be  anticipated.    Being  without  the  requi- 
site accommodation    in  the  present  building  for  the 
efficient  organization  of  classes,  the  attention  of  the  com- 
mitted in  tikis  department  was  confined  to  the  adoption 
of  an  arrangement  with  Mr.  E.  Nugent,  by  which  mem- 
bers of  the  Institute  were  admitted  to  his  classes  in 
mechanical  drawing,  practical  mathematics,  d;c.,  at  half 
his  usual  charge.    The  committee  had  been  informed 
that  the  progress  of  the  pupils  under  Mr.  Nngent's  super- 
intendence had  been  marlced  and  satisfactory.    The  re- 
port was  accompanied  with  a  statement  of  the  receipts 
and  expenditure  of  the  Institute  for  the  past  year,  from 
which  it  appeared  that  the  receipts  from  all  sources 
amounted  to  £843  158.  2d.,  and  the  expenditure  to  £814 
188.  4^.,  the  balance  in  the  Iiands  of  the  treasurer  being 
£28  46:1.  d^d.     That  the  prosperity  wh;ch  had  marked 
the  progress  of  the  Institute  during  the  past  few  years, 
would  be  sustained  and  accelerated,  the  committee  had 
every  reason  to  hope  and  believe.    Taking  into  account 
the  comparatively  small  proportion  which  the  number  of 
members  bears  to  those  of  the  population  who  might 
beneficially  avail  themselves  of  the  advantages  the  Insti- 
tuto  supplies,  it  was  evident  there  was  still  great  room  for 
further  advancement;  and  the  committee  fondly  indulged 
the  expectation  that  when  the  time  an-i  ved  that  the  mem- 
bers should  be  called  to  occupy  their  commodious  new 
hall,  the  increased  advantages  and  facilities,  added  to 
the  greatly  extended  membership,  would  mark  a  new  era 
in  the  history  of  this  Institution,  alike  creditable  to  the 
Institute  and  the  city.    The  election  of  officers  then  took 
place,  and  the  thanks  of  the  meeting  were  unanimously 
voted  to  those  of  the  previous  year,  for  their  able  ser- 
vices in  conducting  the  Institution. 
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PARLIAMENTARY  REPORTS. 


SESSIONAL   PRINTED    PAPERS. 

Fab.  No. 

DeUvered  om  Jmfy  7nd, 
131.  National  CoUcctloDaC Scotland  )~Retuni. 

98.  BUlxlUicit  DtitlUaUon  ( Ireland ). 

t 

Delivered  on  Jnly  3rd. 
«.  PUotafv— Return. 

143.  Ho|w,  Ac.— Retvrn. 

99.  Bill*— Saperannuation  Act  Amendment. 
100.  Bilia— ConvcTanca  of  Mails  by  Rallwajri. 

DeUnered  on  July  Afh  and  $tk. 
130.  Metropolitan  Iroprovementt'-Copy  of  Report. 

123.  Sealontt  Ac.  ( Ireland  >~Ab«trac.c  of  Return. 

1 24 .  Queen's  Colleces  ( Ireland)— Return. 
137.  Foreign  Corps— Return. 

144.  CiTll  List  Pensions— List. 
Sonrey  of  Great  Britain— Copy  of  Cofrespoiidenoe. 


154. 

40. 
109. 
119. 
184. 


Delivered  on  Jidg  Itk, 
CItU  Continfendes  -  Account  and  Estimate. 
Grand  Jury  Presentments  ( Ireland  H'Abstiact  of  Aeeountf. 
Common  Lodging  Houses — Reports. 
Heps,  Ae. — Return. 


79.  BlUs-CrMl^  to  Animals  Aet  AmoadrnMit. 
103.  Bills— Land  Tax  CommlssioneFS  names. 
101.  Bills— Pubde  Ueiltla  AldershoL 
Iti4.  Bills— Boundaries  or  Land  ( Ireland). 
101.  BUla— Caledenian  nnd  Crinaa  Canals. 

DtUeered  on  Jmlf  SCft, 

117.  East  India  (Torture)— Retnni. 

Delivered  on  Jmfy  911* 

199.  Sheep,  Ao.,  GonUgions  Dissasee  PrervatioB  BUl^Eeport  ttom 
the  Committee. 

105.  BiUs— MlttUa  BaUots  Suspension. 

106.  BUls— Metropolitan  Police  Statloiu ,  &c« 

107.  B  lis— Insuraaoe  Companies. 
lOS.  Bills— Mutual  Companies. 

Deliverwd  on  Jml^  lOlft. 

133.  PoorJav  Union  Schools— Return. 

1S3.  Expiring  Laws— Report  ttom  Committee. 

Trade  of  Various  Countries  and  Places— Abstract  of  Reporti. 

Delivered  on  Jvi^Wth  and  ISlk. 

158.  Foreign  Legions— Return. 

167.  Persian  Rxpedltion—Esdoiate. 

168.  China  ( Milltarj  Operations)— Estimate. 

133.  Tumpilce  Trusts  (Ireland)— Abstract  of  Statements. 
\\i.  Fire  Insurances— Account. 
149.  China  SarTOTS— Return. 

130.  Metropolitan  ImproTements—Copj  of  Report  (oomotfld  pages). 
88.  Bills— Assessmenu  (Scotland). 

109.  Bills— Refomutorj  Schools  (as  amended  in  Committee  aad  on 

re-commitment). 

110.  Bills— Pimlico  Improrements  (as  Amended  bj  the  Select  Com ' 

mittee). 

111.  Bills— Public  Ottcee  Eztensioa  (as  Amended  b/  the  Select 

Committee). 

112.  Bills— Fraudulent  Trustees,  Ao.,  (as  Amended  in  Conmitiee 

and  on  re-commlunent). 

113.  BliL-  Industrial  Schools  (as  Amended  in  Conunlttce  and  oa 

re-oommi'meat). 
116.  Bills— PubUo  Works  (Ireland). 
116.  Bills— Edinburgh,  Canongate,  and  Montrase  Annuity  Tax 

Abolldon. 

Dslivtred  on  Jmlp  Utk. 

162.  Portpatrick  and  Donsghadee  Harbours— Return, 
114.  bill— Dulwich  College. 

Delivered  on  Jni$  16IA. 

141.  Caledonian  Canal— 52nd  Report  of  the  Conamissioners. 


146.  Printed  Papen— Return. 


PATENT  LAW  AMENDMENT  ACT. 
ippLiciTioirs  FOR  PATiKTs  AKD  nononoir  illowju). 
iFrom  GautU,  July  10.] 

Dulcrf  5lAJirMr,lU7. 

1586.  John  Jordan,  Lirerpool- ImproTements  in  the  oonttruotion  0 
iron  ships  or  resseis. 

Doled  im  Jim^,  1867. 

1636.  George  Farrell  Remfi7,  Rlches-eonrt,  Ume-streei— An  im< 
proTed  apparatus  ft>r  supporting,  protecting,  and  propelliag 
the  human  bodj  in  water. 

Dated  13<A  Jwir,  1857. 

1661.  John  King,  Glasgow,  N.B.— Improrements  in  the  mnnufceture 
or  production  of  ooUars,  cuA,  and  similar  artleies  CKf  ladies* 
dress. 

DolsrfieM  J«iM',1857. 

1 684.  John  Fowler,  Junr.,  Comhill,  Robert  Bnrioo,  Maberlej-terraee, 
BaIl*s-pond  road,  and  Thomas  Clarke,  St.  James Vplaee, 
llsckncj  road— Improreroents  In  the  construction  and  ar* 
raDgoment  of  locomotire  and  other  carriages,  to  fiudlitate 
their  moTement  on  comnaon  roads  and  other  surfaces. 

1686.  Joseph  Ellis.  Brighton-  ImproTements  in  apparatus  to  be  need 
for  decanting  wine  and  oiher  liquids,  and  for  drawing  corks 
fh>m  bottles. 

1688.  Richard  Qouldlng,  14,  Bonnerroad,  Victoria-park— Improve- 
ments in  the  extraction  of  gold  and  silver  and  other  metals. 

Da«nl  l7M/ttnr,  1857. 

1690.  John  Smith,  Oldham— ImproTements  ia  the  maauftetnre  ef 

woTcn  ikbries. 

1691.  William  Hodason  and  Hency  Hodgson,  Biadftaid-An  im- 

proTcd  lubricator  or  oiler  by  means  of  fbrce  pumps  or  tuItcs. 
1693.  Salomon  Sturm  and  Henrj  Emlle  Bour,  Paris- ImproTeneatt 

in  optical  lenses,  and  in  machines  fbr  manuflwtoring  the 

same. 
1699.  GustaTO  Marqfbj,  Bordeaux,  France,  Cours  du  Jardia  PuUie* 

No.  110— ImprOTemeaU  in  actuating  nOlmi/  rigaalf. 
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It98.  Frederick    lUiwoine,   lp»wiol)^liiiproTeinenu    in   mouldisg 


1VM. 


pl  iHc  matfrialt. 


1202. 


ITM. 


1739. 
1740. 
1742. 


1746. 


Bebrj  Hlbbert,  Snlford,  and  Uaorj  )  iclurdioii.  MaaclMatertr 
ImKowoMOtt  lo  fini»)»ifir  or  j^JUsbluf  jam*  or  Uir«Ml«. 

DaUH  1814  J^M,  1W7« 

Thomaa  Lowell  B  Iph,  and  TbQina«  Lowrll  Ralph,Jan.->Aii 
Impr'^Tfrnent  or  im pro r emeu t«  In  the  maDafa«.tttre  of  metal- 
lic tab«Ni. 

Edwanl  Sjkea,  ztA  Uatthcw  WtllUm  Cravford,  GIouop^ 
Certain  improvemo  ts  in  the  construction  and  arrangement 
of  th«  pani  or  TesscU,  and  the  furnaces  and  fluca  to  do  cm- 
ployed  for  the  purponeaoftoap  boiling,  tallow  melting,  bone 
bailing  drtg  boiltng, «ad  other  almllur  o  easiva  pnioeaeea. 
1708.  Horace  HolIi>ter  Daj,  Now  York,  II  a»  —Impruvcmeouiu  pre- 
paring and  vulcanizing  India  rubier,  gutta  pcrcha,  ur  other 
analogoiu  gami.    ( A  common  cation. ) 

Datfd  \9th  Jtme^  1HS7. 

171).  Simon  PInoofk,  Mancheiter— Improfamenta  in  troatiag  mad- 
der* mu^Je•(,  or  an/  of  their  preparationa 

1714.  jQMph  Hill,  Mount-plcsMnt,  jDurham— improTemonitin  the 
permanent  way  of  rallwaja. 

1716.  Herman  Jneger.  London  <  :<iflb«>1ioqM.  Lodgate-btU—- Improve* 
menti  in  looms  for  weaving     ( A  communication. ) 

1716.  John  Dnnaell  Gar  ett,  SaunundbAm,  t5aff><llt— Aa  improred 
const  motion  of  1)0  se-hot*. 

1720.  Robert  Uennle,  Nether«'ood,  K.B.— ImproTementi  in  self- 
MtUg  trap  doors  for  mines. 

Da'eil  0th  J^tn^t  I6i7. 
17t4   ffaanw)  Foa  D<wp<far,  Shrrtleld^lmproromeoU  la  fly-pr«saea. 
1726.  Samuel  .Pox,  Deopcar,  Sb«.iEield  -  improremoais  in  the  mana- 

llMtare  of  ambrellaa  and  parasols. 
1730.  Joseph    ■  bite,  Curentr/— Imprurementa  la  escapementa  for 

obronnmeti'n  and  other  timekeepers. 
1732.  William  Kolbwell  Lomux.S,  Albton-Tillat,  Albion-road,  Ham- 

meraoiitb    Impruvcmvnts  io  governors  and  pressure  gusges 
1796.  Jamee  Onscolgne  Ljnde.  Qri>at  Qoecn-sin-et    Improved  means 

for  do(4Wting  and  preTeo-ing  the  wnMte  of  water  la  ci>terns. 
1738.  George  W.  La  Daw,  Jersey,  US.— Operating  the  sails  of  ve«- 

leU  from  the  deck  by  means  of  rertica  shaits. 

DiKM  32jM  Jkhc.  1  >^7 . 
Peter  Armand  le  Cuiut^  de   Kuntalncmoreaa,  London,  Paris, 
■ad  nrtiaaals—  vn  Imfnroved  propel  er     •  A  communication  ) 
William  Edward  Newt«.n,  66    C'haocerr-lana— Impr»Ted  ma- 
chinery for  cutting  flies,    i  A  o-  mmunlcailon. ) 
Sir  K'rancis  Charles  Kaowlei.  Bart ,  Lovcll  hill,  B«'rkhhire~ 
The  mannfttcture  of  alomlniam  and  of  certain  reagents  to  he 
used  therein. 
William  Knapton,  Albion  Foundry,  Monk -bar,  York— An  im- 
proved machina  for  drilling  buUa  ia  metal  and  other  lub- 
stances. 

Dutfd  TUm  June,  18fi7. 
1747.  Tb'>mas  Cooper  Brid|<m»n,  liory  St.  Kdmunds— ImproTcmenta 

In  the  constructton  of  screens,  riddles,  or  sieves. 
1740.  RIoharti  Shaw,  Holme-lodge,  and  J  bo  llobiuson,  Lowei -bouse, 
near  Bumlry,  Lai- cashira— Certain   improvfmcata  in  ma- 
chinery for  preparing  cotton  and  other  flbrous  m«u,'rials. 

1750.  Doncap  Prondfout,  GJa5gow,  N.B.— Imptovementa  In  drying 

and  pTf  parirff  garancina. 

1751.  James  Hioks,  mrmUigb«m«  and  James  Qyson  Ki bin.  Hands- 

worth — Improvements  in  securing  and  liberating  ibe  corks 
or  stoppers  of  bottles,  and  lo  the  construction  of  thearcks  of 
battlee,  for  fbcilftatlng  the  seourhig  aad  liboratlag  of  oorka 
and  ftoppera. 

1752.  Daniel   Evans,  16,  Railway  terrsce,  Kev  town,  Stratford - 

Improvemmts  in  locomoilve  and  other  furnaces,  and  In 
heating  wate^  to  be  supplied  to  steam  boilers. 

1755.  Slcbatd  Aiabtbald  liroooBan,  l«6,  Fioeiretreet— ImprofamcAta 

In  breach  loading  fire-anus,    (A  communicatloa.  i 
1754.  Joseph  Scipion  Roussriot,  Pari«—  vn  impr»vtd  method  of  cb. 
tainlng  motiro  (lower,  and  engine  for  applying  the  same. 

1756.  Biehard  Archibald   Rraonvtn,  ,  66,  Fioatratrcet-^An  improvid 

mptbodof  rngraviog  and  of  0  P.viag  Dgnres,  fattoros,  and 

other  dpvices.    ( A  oommwnication. ) 
1756.  William  Edward  Kcwton,  66,  Chancery-lane — Improvements 

In  generating  or  obtaintag  motive  power.    (A  oommunica- 

Uoa.) 
1767.  Edward  WooUey^  High  itreet*  Marylebone— An  iD'Meator  for 

registerii  g  the  names  of  persoi.s  occupying  chsmljers  and 

other  apartments  or  ottices,  and  fer  signifying  whether  snch 

perfona  are  in  or  out,  and  at  what  time  they  will  retotn. 

INO^  Gbarlea  HaiVMiIt,  ParlB-^murovenaenta  l«  apparataa  (or  pro- 
ducing aerated  watera.    ( A  communication . ) 

1762.  Charles  Frederic  Vi«sscrot,  45.  Essex-street,  8tnmd->Improve> 
meata  bi  the  permaaant  way  of  'railways.    (A  eMDmuAlca* 

tiOB) 

1766.  Alexander  Parkcs,  Dirmlngbaro— Improvements   In   crating 

1760.  Charles  Sanderscn,8heffield~Imrrovementa  In  themaouiiio- 
tore  of  railway  bars,  glrdtiij,  and  other  ariifijM  retiuiring 
great  tt«eabih  aad  sdflne*  n  ratisi  t>feiiai9ai  dooCuialon,  or 
atrala 

17T0.  Joaeph  Sxlof  *nd  J^b^  Ogfpn.  ht^^a^lmpw  Tfmcnts  In  ftar- 
nacaa  or  fireplaces  Ibr  the  i-rcveuiion  of  smoke 

1)71.  John  Haniy  Jol^stm,  47.  I4pcoJiA.Vinn^flelds-^Im|BOTementt 
Im  apparatus  for  talUAg  \h4  kti>U)gth  tf  maMilals.    ( A  com. 


1774.  Richard  .\rchibald  Brooman,  166,  Fleet-street— A  a  Inproval 
compnrti  norpollbh  fur^malDtainiu-  the  brilllancv or^«r. 
*:    ipsbed«rpat4ftt)i«tl^-  (A  Knmtuiiiaaaab.)  " 

-  Dated  2->M  Jmnr^  1  tAI . 

1777.  John  Talbot  Pliniap,  67.  Grwechur^ljrftrect.-jBjfirovfintgli 
tn  machtnery  ttr  making  wood  screws.  (A  comn  a>  iia^ioB.) 

1779.  Willia  .(Jraen,l,JBbury-8ireet,Pimlico— Tbeletterann.onear. 
1781.  Joalah  Wright,  8^.  BmOscatraei,  AIAei  Wright,  lA,  Itaybaa 

place,  and  Francis  JtoberU,  hO,  Baybam  street,  St  Paucm 

—Treating  the  rhubarb  piknt,  to  render  its  fibres  applic^bl^ 
.to  the  manufacture  of  paper,  and  the  jaico  thereof  to  tbt 

/TiiaiiUfscture  of  v^fne  aad  i|)irits.  - 
1783.  Jchn  Ingbam  aid  Edward  ingbam,  Bradford, and  Dn^nta 
.    J  aghara,  UiUilax— Impro vemeu ta  i>.  preparinig  woi stpd  jar^ 

for  dyeing 
ITBA.  Antoaiu  P«le«,  16,  Soalha«)pt«(i»>i>uiTdlng«^A  flew  coaipoi). 

don  for  the  mannfaotara  of  imitatira  atoaaa.    i  A  wmmtttk- 

cation.) 
1787.  Wiiiium  Palmer,  166,  Westcra-road,  Brighton— ImprOraacali 

in  watering  poU.  garden  engines,  and  other  apparatus  tot 

watering  aorfacos. 

1780.  William   I  rice  btrne#,  SwaBftea-Improranantf  In  aten^ 

safety  lamps. 

Oatfd25fiJunet^fft't. 
1793.  Jehtt   Lloyd,   M.D.,  Langvfbi,    Angleaea— ImproMeme^tt  la 
.  niilising  and  deodorizing  sewage  outteia  of  dwalUng  baass 

and  other  i  lacei.  and  iu  ap^farataa  (o  be  naed  in  apaaeeiita 

with  the  same. 
1797.  Berjaroin  Nicbolls  and  Samuel  Ledward,  Maiichester— In- 

provenieaii  in  mules  tot  spinning. 
1780.  Francis  Waikins,  Vicloria  Works,  Smathwiok,  near  Biradao* 

ham    Improvements  in  the  maoulactuie  of  Krew  nuts.  (A 

cummuiiicatlon  ) 
180K  Bennett  Jubas  Heyw<iod,  l^iceater-M|naMl — Improventatili 

the  maaniaature  of  iod  ia  rubbt-'r  goods. 
Dated  27M  Junct    »57. 
I S03.  Jonathan  Preston,   '  eudleion,  Lanca«hire— Improvements  la 

apparatus  for  rtgulattng  the  proMure  of  »t«am  ai.d  otlisr 

fluid-. 
1805.  Charles  Thurber,  Worcester,  U  S-    An  Improred  kaligapkff 

writing  machine,  fur  writing;  nud  similar  purposes. 
1607.  Richard  Huwland,  London— Improvements  in  the  constrnctlaa 

of  mangles 
1800.  Arscne  Au^'uste  niirfer,  Paria— Improvemeata  in  treatlagsr 

preparing  and  windii'g  bilk,  fr^m  tho  oocoon,  ant  iaappi> 

ratUii  fur  the  s.nmo. 
1811.  John  Cartel  and  Brook  Hodgson,  HallAiz— ImprOK^eiDeati  la 

wearing  catpeta  and  other  ^brica. 
1813.  James   Blgga,  472.  New   Oxiurd  street — A   portable  foldiof 

perambulator,  which  iit  xo  cuisiruciid  as  to  occupy  loss  spsoe 

than  any  that  has  hitherto  bfen  Invented. 
DnUd  'Mtk  June,  1^57. 
1815.  Samuel  ^70)79,  WaMuur  s  root— improvMnenti  iA  nilli  ftr 

grioiliug  cufiVe,  pepper,  spice«,  and  other  tubstances. 
1617.  JuAii  I'attiMn  Muorgtte  street — An  Improred  rotatory  pvBip. 
1819.  John  Fur«t«r  Meak  n,  84»  Uaker'Sixeet,  Portmao-eiaara— !■- 

provementain  cinlages  for  Ghildn:n,pQ»nmoaly  called  pir 

ambulatorB.  ai.d  applTuible  to  carriages  ft^r  invalids. 
1821.  J&hn   L.von   Field,     aralietb,  and    Charles   llumfrey,  Jonr., 

Csmbi-rweli— improvemeaisii  the  manaJhatamofcaiidlei* 
1823.  William      aitby,  Orove-hUl.  Camb  rwell— Im,  r  vemeau  ia 

the  mcde  or  extiaetiag  ammonia  and   other   compooadi 

from  ga»,  gas  liijuur,  Mswi'mge,  and  other  subatantes. 
iJat^  30tit  June  1*^7 
1825.  Thonoaa  Ilardcaitle,  Brndabaw,  nttir  BaltOB^Ia-llooie—A  aia 

chine  fur  doubling,  winding,  plaiUng,  and  measuring  cotiaa 

and  other  fabrics. 
1827.  William  Parsoua,  25.  CUnoB.«treat,Brfghto»— Improrannti 

in  Ciatenincs  fbr  windows  and  caseaBenCs,  aad  for  tthcf 

similar  purposes. 
18:9.  Andrew  ."•potiiawoode.  12,  Jamea-street,  Buckingham  gate— 

Improvements  in  machinery  for  compressing  arUflclal  twi 

and  other  subataacie. 


104. 
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1251.  AgMtiao  Gftttl. 


J«l/ylU«5. 

Alfred  howrr- 
Wiilter  ThurKll. 
U  7.  William  fJqsMge. 
100.  MicfaaaJ  Poitea. 
116.  Jflhn  Coope  Haddan. 
121,  David  Hamilton  Fowler. 
129.  George  Ucdson 
243.  John  Elco  and  John  Hirattb. 
285.  John  AUin  WiUlasiSk 
313.  James '1  aylor. 
767.  John  MlJlar.  , 

1119.  Amvryi-airbaakeSftermhn. 


128.  Julius  Iloraan. 

135.  Henry  Henaon  Renfoa. 

IMt  Baiboel  NavUie. 

2.4,  John  Fortftseaa. 

'>2^   Bd.  Archibald  Brooasaa. 

230.  WillUm  Henry  Brown. 

836.  Chariea  Franooia  Leopold 

Ondry. 
1244.  BeiUamiA  Chew  Tilghflua. 
1282.  George   Tomll&son    Dooi- 
field. 


Patents  on  wbicb  tb£  ST4Mf  BtiTT  or  160  bia  BsaV  JPaIOi 

16«X  GfMse  Wada  Kela^. 


1512.  Qferge  Arthur  BWdeUf 

1513.  i'aui  In-ii^tts  Aeris.   ' 

Jmtif  10<A. 
1543.  JohJ».B9ynChaBrtt*. 


1524.  Oliver  Kgga.; 
•5'.6.  J<hAKBOi»vI'«». 

^46.  WiliUia  IM«f . 
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FRIDAY,  JULY  24,  1857. 


ART  TREASURES  BXfflBITION. 

The  period  fixed  for  the  Society's  visit  to 
the  Art  Treasures  Exhibition  at  Manchester,  is 
the  week  commencing  Monday,  the  3rd  of 
Angost 

Arrangements  have  been  made  with  the  Great 
Northern  Railway  to  take  the  members  and  their  friends 
ih>m  London  to  Manchester  and  back,  by  any  trains,  «e- 
prtu  or  otherwise,  on  and  after  the  1st  of  August,  at  a 
fare  and  a-halfthe  double joum^,  viz.,  £2  128.  6d.,  1st 
daas;  £1  178.  6d.,  2nd  class.  The  tickets  to  be  avail- 
able for  seven  days  from  the  date  of  issue. 

The  Great  Northern  will  also,  if  a  sufficient  number 
of  members  express  their  intention  of  going,  run  a  special 
train  on  Monoay,  the  3rd  of  August,  for  their  accom- 
modation ;  but,  to  enable  this  to  be  done,  the  members 
should  send  in  their  names  to  the  Secretary  of  the 
Society  as  early  as  possible. 

The  members  are  invited  to  a  Soir^  at  the  Royal 
Institution,  Manchester,  on  Wednesday,  the  5th  of 
August.    Ladies  are  invited. 

Eixcundons  will  be  arranged  to  visit  some  of  the 
distant  milb  and  manufactories. 

It  is  proposed  that  the  members  and  their  friends 
sihould  dme  together  on  one  day  during  the  visit. 

As  in  the  case  of  the  visit  to  Paris,  persons  duly  pro- 
posed for  membership  will,  though  not  actually  elected, 
be  admitted  to  all  the  privileges  of  ^he  Manchester  visit. 

The  Local  Committee  at  Manchester  have 
made  the  following  arrangements : — 

The  Literary  and  Philosophical  Society  of  Man- 
chester have  placed  their  rooms  (George-street)  at  the 
cUsposal  of  the  Society  of  Arts,  where  a  reception  room 
will  be  provided  for  the  members,  and  proper  officers  will 
be  in  attendance  to  give  information,  and  where  com- 
munications may  be  addressed  on  and  after  the  27th 
July. 

Permission  has  been  granted  for  the  members  to  visit 
the  following  warehouses,  works,  Ac^  during  the  week  of 
the  visit  on  showing  their  cards  of  membei&iip : — 

Wabehousbs. — S.  Fletcher,  Son,  and  Co.,  Manchester ; 
J«  and  N.  Philips  and  Co.,  Manchester;  John  Pender 
and  Co.,  Manchester;  S.  and  J.  Watts  and  Co.,  Man- 
chester. 

Ibon  Wo&ks,  ^.~ Edward  T.  Belhouse  and  Co., 
Manchester;  Wm.  Fairbaim  and  Sons,  Manchester;  P. 
Fairbaim  and  Co.,  Leeds;  Joseph  Lockett  and  Co., 
Strangeways  Engraving  Works,  Manchester ;  Mather  and 
Piatt,  Manchester;  William  Muir  and  Co.,  Britannia 
Works,  Manchester ;  James  Nasmyth  and  Co.,  Patricroft, 
Manchester;  Parr,  Curtis,  and  Co.,  Manchester;  Peel, 
Williams,  and  Peel,  Manchester;  Piatt  (Brothers)  and 
Co.,  Oldham;  Sharp,  Stewart,  and  Co.,  Manchester; 
Joseph  Whitworth  and  Co.,  Manchester ;  Richmond  and 
Chandler,  Agricultural  Implement  Works,  Manchester; 
•lames  Walton  and  Co.,  Cardmakers,  Denton. 

Glass  WoBK8.--Percival  Yates  Vickers,  Manchester; 
Webb  and  Ellis,  Kirby-street,  Manchester. 

Mills  and  Manufactobibs.— Jas.  Akroyd  and  Sons, 
(Worsteds,  d;c.),  Halifax ;  Armitage  and  Ward,  Man- 
chester; Sir  £.  Annitageand  Sons  (Cotton),  Manches- 
ter; Thomas  Dickins  and  Co.  (Spring  Vale  Dye  Works), 
Middleton,  near  Manchester;  Thomas  Hoyle  and  Co., 
Mayfield  Print  Works,  Manchester;  Thomas  Houlds- 
worth  and  Co.  (Cotton),  Manchester ;  Kershaw,  Leese, 


Sidebotham,  and  Co.  (Cotton), India  Mills,  Manchester; 
Marshall  and  Co.  (Flax),  Leeds;  Oxford-road  Twist 
Company  (Cotton),  Manchester;  Samuel  Raddifie  and 
Sons  (Cotton),  Rochdale ;  Titus  Salt  and  Co.  (Worsteds, 
&c.),  Saltaire,  Bradford ;  *  Seedley  Printing  Company, 
Manchester ;  Richard  Sykes,  Bleach  Works.  Stockport. 

Permission  has  also  been  received  to  visit  the  follow- 
ing Institutions  : — 

Royal  Exchange  (Reading  Room).  Royal  Infirmaiy. 
Ragged  Industrial  Reformatory  Schools.  Athenasum 
(Reading  Room).  Mechanics'  Institution.  Chetham's 
Library.  Free  Library.  Peel-park  Museum  and  Library. 
Manchester  Corporation  Water  Works. 

It  is  to  be  distinctly  understood  that  the  members 
have  not  permisdon  to  visit  works  where  a  manufacture 
is  carried  on  of  similar  character  to  any  in  which  they 
may  be  engaged  or  may  be  personally  interested. 

Members  desiring  any  information  respecting  accom- 
modation at  hotels  or  lodgings,  should  apply  to  Mr. 
Haden,  at  the  Offices  of  the  Art  Treasures  Exhibition 
Committee,  100,  Mosley-street,  Manchester,  with  precise 
information  as  to  the  extent  <k  accommodation,  and  the 
period  for  which  it  is  required. 

Members  intending  to  join  in  this  visit  are 
requested  to  commnnicate  AT  ONOE  with  the 
Secretary,  in  order  that  the  number  going  may 
be  ascertained,  and  the  Cards  of  Membership  for« 
warded. 

Members  will  have  the  privilege  of  introdac- 
ing  two  friends,  either  ladies  or  gentlemen,  to 
join  thejparty,  to  whom  cards  will  also  be  issued 
on  the  application  of  a  member. 


SOCIETY  OF  ARTS  DISTRIBUTION  OF  PRIZES* 
A^B  CERTIFICATES  AT  HUDDERSFIELD. 

The  annual  meeting  of  the  Yorkshire  Union  will  take 
place  in  Huddersfield,  on  Wednesday  next,  the  29th 
instant.  In  the  forenoon  there  will  be  a  Conference  of 
Delegates  from  the  several  Mechanics'  Institutes  in  Union, 
heJd  in  the  Gymnasium-hall,  Edward  Baines,  B0Q*t 
President  of  the  Union,  in  the  chair.  The  members  will 
dine  together  in  the  afternoon,  at  the  Queen  Hotel,  and 
in  the  evening  there  wiU  be  a  soir6e  in  the  Riding  school, 
at  which  the  Right  Hon.  Earl  Granville,  K.G.,  will 
preside,  and  distribute  the  prizes  and  certificates  awarded 
at  the  recent  examinations  of  the  Society  of  Arts  at 
Huddersfield.  Amonsst  the  noblemen  and  gentlemen 
who  have  promised  to  be  present  on  the  occasion,  and 
take  part  in  the  proceedmgs,  are  Viscount  Goderich, 
M.P.,  the  Hon.  and  Very  Rev.  the  Dean  of  Ripon,  CoL 
Sykes,  M.P.,  Edward  Akroyd,  Esq.,  M.P.,  R.  Monckton 
John  Milnes,EBq.,M.P.,H.  W.  Wickham,E«i..  M.P.,  Sir 
Richardson,  the  Rev.  Dr.  Booth,  F.R.S..  Chairman  of  the 
Council  of  the  Society  of  Arts,  Hen.  Pease,  Esq.,  M.P., 
J.  P.  B.  Westhead,  Esq.,  M.P.,  M.  D.  Hill,  Esq.,  Q.C., 
Recoi'der  of  Birmingham,  W.  E.  Foster,  Esq.,  James 
Glaisher,  Esq.,  E.R.S.,  John  W.  Childers,  Esq.,  J.P.,  Ac 
On  the  following  day,  the  viutors  are  invited  to  inspect  the 
celebrated  Low  Moor  Iron  Works,  and  aften^'ards  to  pro- 
ceed to  Meltham,  where  there  are  manufactories  of  wool- 
len and  silk  fabrics,  and  cotton-thread,  all  of  which  wiU 
be  open  to  their  inspection. 


EXTRA-ORDINARY  MEETING. 

Wednbbdat,  July  22,  1857. 

An  Extra-ordinary  Meeting  of  the  Society  for 
discussing  the  l)ecinial  question,  was  held  on 
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Wednesday  evening,  tbo  22nd  instant,  Thomas 
]|[attluafi  Weguelin,  Esq..  M.P.,  in  the  chair 

,  The  Ghaibicas  said  the  present  meeting  had  been 
convened  for  the  purpose  of  discoseing  the  decimal 
qofistion,  and  the  Council  of  the  Society  of  Arte,  in 
ocder  to  ensure  a  full  discussion  without  running  into 
matters  not  exactly  relevant,  had  thought  it  advisable 
to  confine  the  speakers  to  the  three  following  points : — 

Ist.  Whether  the  use  of  decimal  notation  should  be 
eoLtended. 

2nd.  Whether  it  should  include  monies,  and  if  so  what 
should  be  the  unit, 

drd.  Whether  it  should  be  extended  so  as  to  embrace 
wights  and  measures,  and  if  so  what  should  be  the 
reqiective  imits. 

It  was,  in  the  first  instance,  thought  that  it  would  be 
desirable  to  read  the  report  of  the  Commissioners, 
but  as  that  would  take  up  too  great  a  length  of  time, 
and  as  it  was  presumed  that  most  gentlemen  present 
WBPe  familiar  with  its  contents,  it  was  thought  better 
not  to  occupy  the  time  of  the  meeting  by  so  doing.  He 
thought  that  report  contained  a  very  succinct  and  dear 
history  of  what  had  been  done  in  this  country  with  re- 
gard to  this  question.  He  would  suggest  to  the  speakers 
in  the  first  place  to  be  as  brief  as  possible  in  their  re- 
marks :  and  secondly,  to  remember  that  the  three  points 
more  or  less  ran  into  each  other.  The  first  point  was 
the  abstract  proposition,  whether  the  use  of  decimal 
notation  should  be  extended.  Although  it  might  be 
neoessi^  to  illustrate  this  by  reference  to  the  two  other 
points,  yet  he  thought  it  desirable  to  reserve  those  points 
m  subsequent  discnsaion. 

DISCUSSION. 

The  Secretary  read  the  following  letters : — 

Dr.  Farr  (of  the  Gtoneial  Begiater Office)  says: — 

**  I  regret  that  I  have  a.'previous  engagement,  and  am 
htence  unable  to  attend  the  dieeossion  of  the  decimal 
question. 

**  It  is  a  sulpect  to  which  I  have  paid  much  attention, 
and  it  was  discussed  partially  at  our  last  Statistical 
Congress  in  Paris. 

'*  I  send  you  my  replies  to  your  questions. 

**  1.  I  think  the  decimal  notation  should  ultimately  be 
extended  to  all  measures. 

'*  2.  I  think  it  should  extend  to  monies.  The  primary 
unit  should  be  the  sovereign  or  £1  sterling.  This  would 
be  represented  by  a  gold  coin,  A  unit  of  this  magnitude 
is  required  for  statistical  purposes,  and  for  all  the  larger 
payments  and  large  operations  of  commerce,  and  there 
IB  no  other  large  unit  (gold)  in  the  field  to  compete 
with  the  British  £1. 

**  The  secondary  unit  would  be  the  ficrin,  of  the  value 
of  the  10th  part  of  the  £1.  It  would  be  the  unit  of  the 
silver  coinage. 

**  The  tertiary  unit  would  be  the  cent  or  the  10th  of 
the  florin,  but  this  is  not  indispensably  necessary,  as  it 
may  be  convenientlv  expressed  in  mils. 
'  **  The  mil  would  be  the  lowest  unit,  to  be  represented 
by  a  ecjpper  coin :  1000  mils  would  =  £1 ;  100  =  one 
florin;  10  =:  one  cent.  I  write  £1  17s.  6d.  thus: 
£1  8fl.  76  cent.,  or,  £1'876. 

«*  For  minute  calculations  more  decimals  are  necessary. 
It  is  found  in  stating  the  value  of  annuities  of  £1, 
nt^ssary  to  give  more  than  three  figures  to  the  right 
of  the  decimal  point. 

"  I  have  shown  in  my  report,  as  one  of  the  delegates 
of  the  Government  at  we  StatitUoal  Congress,  that  this 
system  of  coina^  mieht  easily  be  brought  into  harmony 
with  the  contuiental  qrstem  by  slight  conoeaslon  on 
iUir  ^dM. 

<*  Then,  the  ooncesBton  on  our  aide  should  be  made  in 
reference  to  their  weights  and  measures. 

<'  The  Prenck  metre,  taking  it  altogether,  has  the  best 
claim  to  ad<^on.    Our  yard  oannot  oontend  with  it  for 


a  moment,  and  I  am  not  aware  tiiat  there  is  any  other 
unit  in  the  field.  I,  therefore,  adopt  the  metrical  system. 

'*  The  weights  are  connected  idmost  indifirolubly  with 
the  measures  through  the  cube  of  water.  I  take  willingly 
the  kilogramme— which  is  nearly  the  1000  part  of  our 
ton — as  the  unit  of  weight,  or  1000  kilogrammes  in  the 
place  of  our  ton. 

**  I  have  no  doubt  the  discussion  will  do  good.  Oor 
commercial  accounts  are,  I  think,  in  a  barbarous  state, 
and  remind  one  of  the  French  agricultural  implementB. 
While  ouragriculturalists  are  adopting  the  improvemeDts 
which  the  progress  of  science  places  at  their  disposal,  and 
have  formed  numeroussocieties  to  promote  improvementi, 
I  see  no  corresponding  movement  on  the  part  of  the  com- 
mercial classes.  They  cling  to  their  old  cumbrous  sys- 
tems of  accounts  and  of  aritnmetic  with  as  much  perti- 
nacity as  our  old  generals  clung  to  **  brown  bess." 

"  For  the  sake  of  our  English  trade  and  credit,  I  hope 
that  some  of  our  young  commercial  men  and  our  en- 
lightened merdiants,  such  as  Mr.  Weguelin,  will  take  up 
the  decimal  i^'stem  in  earnest,  and  carry  it  out  into 
practice.  It  lies  at  the  root  of  Commercial  Befonn. 
The  goverment  might  order  the  public  accounts  to  be 
kept  on  the  decimal  system  at  once.  I  trust  that  ve 
shall  hear  no  more  of  the  penny  unit,  as  that  basis  is  too 
ridiculous  to  deserve  serious  consideration  by  such  a  dis- 
tinguished body  of  men  as  the  Society  of  Arts." 

"  P.  8.— See  a  copy  of  my  ^report  on  the  "  Statistical 
Congress,   in  the  16th  Beport  of  the  Begister-Gfeneral." 

Mr.  Chablbs  Athsrton,  (Chief  Engineer,  Woolwich 
Dockyard),  saya: — 

"  I  beg  to  submit  a  few  observations,  merely  to  give 
my  testimony  as  to  what  I  find  to  be  the  requirements  of 
every  day's  work  in  the  line  of  engineering  pursuits  which 
I  have  occasion  to  follow. 

"  First  of  all,  then,  I  beg  to  state  that  in  my  every 
day*s  work  I  cannot  move  without  decimals.  Hie 
Journal  of  the  Society  of  Arte  bears  on  the  faoe  of  it  that 
no  scientific  inquiry  can  be  effectually  prosecuted  without 
the  use  of  decimals,  and  whether  Government  take  vd 
the  matter  of  establishing  a  general  system  of  dednuu 
notation  or  not,  individual  necessity  is  now  gradually 
leading  to  that  result,  for  every  individiial  whose  dai]^ 
avocationa  involve  the  use  of  figures  must,  as  times  fo, 
adopt  the  decimal  eytiem  of  calculation,  or  be  left  behind 
,in  his  course,  or  remain  ignorant  on  many  pointa  of 
inquiry  that  he  would  otherwise  investigate.  The 
duties  of  my  pcettion  frec^uently  require  me  to  examine 
into  tiie  educational  qualifications  of  youths,  applicants 
for  appointmente  in  H.M.  Service.  I  regi'et  to  find  that 
dedmal  arithmetic  is  too  much  n^koted  in  the  majority 
of  schools,  audit  is  my  opinion  that  one  of  the  most 
important  spheres  of  utefhlness  to  which  the  Society  of 
Arts  can  devote  ita  labours  and  utilize  ito  influence,  will 
be  to  ufge  on  its  Associated  Institutions,  and  on  the 
publb  generally,  the  cultivation  of  decimals  as  an  indis* 
peiMable  element  of  education.  I  would  enbmit  ^t 
dedmals,  inst^id  of  coming  last  in  our  school  arithmetical 
text  books,  and  being  thus  regarded  as  an  aooomplishment 
in  which  but  comparatively  few  youths  become  profideot, 
should  be  regarded  as  one  of  the  rudimentary  elements 
of  arithmetic,  which  eveiy  boy  should  learn.  In  fact,  it 
should  be  engrafted  on'the  numeration  table,  for  numera- 
tion is  not  complete  without  it. 

"  As  to  whetner  a  complete  decimal  i^stem  and  a  cor- 
responding nomenclature  should  be  at  once  extended  to 
money,  weighte,  and  measnres,aBd  unite  of  each  benecifi- 
cally  determined,  I  imagine  that  theoretioallpr  the  desiia- 
bleness  of  such  a  oonsammation  is  unquestionaUe;  bat 
there  is  no  royal  road  to  perfection  of  any  kind ;  the 
practical  question  is,  How  shaU  we  begin  ? 

"  I  say,  let  us  begin  by  making  every  sohoolbov  £uu'- 
liar  with  deeinud  notation  and  numeratioo.  Let  the 
decimal  system  be  thus  instilled  into  the  minds  of  youth 
as  the  proper  method,  of  working  figures.  Every  yooth 
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M  he  ftdvanoes  in  Ufo,  will  then  fti^y  the  deoimal  oota^ 
iioa  to  whatever  units  of  xoeasure  may  concern  him  in 
his  dadly  aTooatiooA.  Tahles  of  e^val^nta  ^xprtning 
in  dedmals  the  sabdiviBioofi  of  our  present  unit#»  would 
be  learned  by  rote,  and  soon  become  Muniliar,  and  decimal 
instead  of  non-decimal  language  and  ideaaand  habita  of 
thought,  would  gradually  prevail,  and  pay®  the  way  to 
a  uationiBd  system  of  decimal  nomenatature,  whicli  would 
doubtless  constitute  a  great  imfurovement  upon  ihe  merely 
arithmetical  acquirements  above  referred  to.  I  am  of 
opinion  that  at  the  present  moment  the  condition  of 
popoUur  eduoatiott,  l^  excluding  the  decimal  notation 
and  numecation  from  oui*  rudimeniar^  arithmetic^  has 
not  dolj  paved  the  way  for  the  imntdiate  introduction 
of  the  compete  change  now  in  ooalemplatioa.  But  1 
see  no  oosasion  for  subverting  our  present  scales  of  money, 
weights,  and  measures,  by  legislative  enactment,  for, 
decimal  arithmetic  being  once  popularised,  would  more 
and  more  work  its  own  way,  and  forcibly  conduce  to  the 
legalisation  of  an  appropriate^dedmal  nomenclature,  ez* 
pvessive  of  the  tentns,  hundredths,  and  thousandths  of 
the  respeotive  units  of  money,  weights,  and  measures, 
and  the  fiKulittes  of  oaknlation  afforded  by  the  new  sya- 
tam  would  gradually  cause  the  old  (system  to  be  volun- 
tarily neglected  and  die  out,  without  any  Isigislative 
aapereeding  thereof. 

"^For  example.  With  reference  to  the  unit  of  £1  ster- 
ling, our  present  shiUiogs,  pence, halfpence,  and  fiirthlngs, 
might  remain  in  eircuUtion,  but  they  would  eraduaiiy 
vanish  from  the  thoughts  of  the  rising  generation  if  the 
decimal  subdivisions  of  the  florin  were  legalised,  and 
in  fact,  by  the  introduction  of  the  tenth  of  a  florin,  all 
our  present  copper  coinage  of  penoe,  halfjoenoe,  and  far- 
things, would  have  distinctive  values  in  toe  thiid  plaee 
of  decimals.  A  national  decimal  system  of  money, 
weights,  measures  of  bulk,  and  lineal  measures,  being 
once  introduced,  would  become  speedily  popular,  the  con- 
veniences of  the  system  would  be  felt,  and  probably  the 
•tiU  further  extension  of  the  system,  recognising  tntefu 
national  units,  might  gradually  supersede  the  national 
units  by  the  operation  of  the  same  prooeai,  and  for  the 
same  reasons  of  public  and  individual  convenience,  as 
our  present  scale  of  shillings,  pence,  and  fkrthings  would 
be  superseded  by  the  decimal  system  of  florins  and  its 
subdivisions  as  above  referred  to. 

"  I  therefore  beg  to  suggest  that  by  fint  of  kll  revising 
our  educational  system  ot  arithmetic,  and  then  adopting 
a  decimal  system  of  coins,  weights,  and  measures,  having 
for  their  respective  units  some  coin,  weight,  and  measure 
in  present  use,  such  as  the  £1  sterling,  the  lib.,  and  the 
lineal  foot,  a  gradual  introduction  of  the  deoimal  mtem 
would  ensue,  as  the  rail  has  superseded  the  rOad,  without 
violence  to  the  existing  state  of  thinn  in  anv  way.  I 
know  of  no  instance  in  which  the  old  roads  have  been 
ploughed  up,  or  old  ships  burnt,  by  Act  of  Biiiiament 
in  consequence  of  the  introdtntion  of  tlie  mil  and  steam. 
In  like  manner  a  national  decimal  system  of  money, 
weights,  and  measures  may  be  introduced,  withoni  legis* 
latively  superseding  the  old." 

The  GBAtRMAM  said,  in  openinj^  the  disoussiiott  upon 
the  first  point,  he  would  merely  remafk  that  he  believed 
the  use  of  decimal  notation  in  this  country,  as  far  aa  the 
vMie  were  concerned,  was  at  ^present  eonflDed  to  the 
tmUion  oflice  of  the  Bank  of  England  and  to  the  CuMora^ 
house.  He  believed  those  Were  the  onlv  two  plaoes 
where  dedmaQ  notation  had  been  hitroduoedand  brought 
into  practice.  He  should  be  gflad  to  be  infionned  by  any 
one  present  whether  it  had  beenintnoAueed  elsewhere. 

Mr,  Dawbabn  stdd  the  <)ttstom*hotise  adopted  dedmal 
notation  for  the  measurement  of  ships. 

Mr.  MiLLKB  (Bank  of  England)  said^The  -  Koyal 
Conmiission  appointed  to  determine  **  ho^  fkr  H  mat  be 
practicable  and  advisable  to  introdUM  the  ^nolsll  of 
decimal  divitf on  M&  the  eohiage  of  the  Ontto^  king^ 
dom,"  have  made  a  jMlttAimtyYepoHf  it  whk^,  irfler  a 


subject,  is  found  the  following  paragraph: — ''A  series 
of  qfu^tions  has  beeii  laid  before,  us,  prepared  by  one  of 
our  meR^>6rB,  Loid  OMMtoi^e,  desoribad  fay*  thttc  author 
aa  being  drawn  un  with  a  view  of  bringing  under  our 
distinot  notice  ana  examination  some  of  the  advantages 
of  the  present  system  of  coinage,  and  some  of  the  princi- 
pal dimoulties  and  o^ections  which  have  been  su^ested 
with  rsflpeet  .to  ih^  mtroduction  of  a.^Btem.of  decim^ 
coinage."    It  hae  appeared  to  the  Council  of  this  So- 
ciety to  be  desirable  that  the  meeting  should  discuss  the 
principal  matters  involved  in  these  questions  m^der  three 
heads,  as  stated  by  the  chairman,  and  that  these  ques- 
tions should  each  be  brought  to  an  issue  separately.  He, 
therefore,  pn^poeed  then  to  consider  the  first  of  these ; 
whether  the  use  of  decimal  notation  should  be  extended? 
The  decimal  notation,  upon  which  is  based  the  science 
of  arithmetic,  extends  over  the  whole  earth.    It  has 
existed  tim»  out  of  mind.    It  appears  in  the  .very  oldest 
reccnd.     It  has  sprung  up  upontaneously  in  nations 
widelv  remotsi  with  natural  baniecs  of  ocean,  or  desert^ 
or  stiu  more  natural  antipathies  between  them.    In  one 
naiion  it  progresses  from  I  to  10  to  the  right  hand ;  in 
another  to  the  left ;  but  it  is  always  the  same  decimal 
notation.    There  is  no. novelty  in  these  considerations; 
they  were  entertained  when  men  were  accustomed  to 
think  «B  well  as  to  talk.    Lord  Jdonteagle,  in  question 
266,  quotes  a  passage  from  Aristotie's  problems,  to  the 
effect^  "  that  it  seems  a  law  of  nature  tiiat  10, 100,  and 
1000  should  be  adopted,  otherwise  it  would  he  impossible 
to  ^cpUin  their  univeisality,  and  this  not  only  among 
civilised  but  amongst  uneivUiaad  nations.''     He  (Mr. 
Miller)  had  not  the  least  doubt  that  it  was  **a  law 
of  nature;"  that  it  was  the    natural   mode   of  tha 
manifestation  of  the  faculty  of  number,  of  which  the 
ten  fingers  were  the  first  instruments,  and  the  ostensible 
cause  of  the  limitation   to  ten;  and  that  all  other 
modes  were    abncnnal    and    burdensome,    and    led 
to   confusion.     If  the  meeting  reftised  to  admit,  this 
doctrine,  he  knew  well  that  the  oonvarso  of  it  could  not 
be  maintained,  and  whether  admitted  or  not,  the  do- 
eimal  notatkm,  with  its  supemtmetare  of  arithmetic, 
remained  a  ^iftot,  an-  existdaoe,  a.  naeeait^,  which  must 
be  dealt  with,  which  cannot  be  escaped  from,  and  can 
no  more  be  snbvertod  than  the  Andes  ovvrtnned,  Qr*gra« 
vitatloQ  suspended,  orany  other  impossible  thing  be  dope. 
There  is  a  sentence  in  Euripides,  qvotedby  Epiotetos,  to 
tile  effact,  that  "  He  is  the  wise*  man  who,  with  a  good 
graice,  accommodates- himself  to  the  things  of  neoea- 
sity  .**    In  the  progress  of  nators,  that  which  cannot  so 
aeoommodate  itaslt,  which  cannot- adapt  itself  to  her  can* 
stantiy  varying  oenlditions  passes  aiway.    This  was  a  law 
imposed  on  all  organisms.  '<  Whom  the  gods  doom  to  de»- 
truotion,  they  first  strike  blind,"  and  this  tnith  'Eng- 
land, above  att  nations  of  the  earth,  had  been  biassed 
with  the  light  to  see;  and  with  the  deeiie,  and  with 
the  power  to  conform  to  it.    To  cast  off  all  that  was  not 
congenial  With  her  constantly  renswing  iMb,  'how  much 
rottenness  has  she  cast  away  in  our  timNS.  -  West  India 
slavery,  she  was  UAd,  washer  right  haa]d,-bat  it  was 'aft 
Offisnoe,  and  she  eut  ^  ofl'.    Protection  was  the  amile  of 
her  eye,  tut  she  plu<flMd  ft  out.    They  were  not,  in>hsr 
view,  according  to  nature,    fie  (Mr.  Miner)  wsuld  noi^ 
pursue  this  course  of  observation  any  further  than  to 
suggest  whether  this  oon<ttth»  of  ftrogular  weights, 
measUMs,  and  money,  might  not  be  a  rotten  msiaber  of 
nio  small  cohseq^ence^-'^hetiMr  our  oompound  arith*  - 
meti<^  which  it  necessitated,  did  not  lead 'the  minds  6t 
tile  «0nsvaiHv  of  lli^  English  pMpftd  awar  tntm  'the 
healtiiy  -praotfoe  of  a  nAtitfal  and  linlf«Mal  science,  to 
embanuss  them  with  »  needless  multitade  of  qieotal 
coBtrivanoei^,  whidi  obsthnOted  the  ^edoMlon  and  n^ 
larded  the  business   of  every-day   life.     And'  Hhtm  *> 
wera  th^  «lhi«f  grounds  of  Ms  oliJeotliMi  W  tHee  pre^ 
isent  weights,  measuros,"  and*  ttioney,  that  ihay  obu 
sfrtt«ted'ediidblJlotf,WDd  retaided  the  hnsliMSBOf  inr^ry. 
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tion  of  the  children  of  those  who  gain  their  living  by 
labour,  was  not  so  much  the  question  of  what  it  was  of 
the  most  importanoe  that  they  should  be  taught,  to  fit 
them  for  good  and  useful  citizens,  or  how  to  find  teachers 
for  them,  but  how  to  find  tlie  time  to  teach  them  ; 
because,  when  they  were  most  apt  to  learn,  before 
the  passions  were  awakened,  and  at  the  time  that 
the  intellect  began  to  dawn,  between  the  ages  of 
ten  and  twelve  their  labour  became  of  so  much 
vilue  to  their  parents  that  they  could  no  longer  be  kept 
at  school.  It  was  just  at  that  most  valuable  time,  when 
they  might  acquire  a  thorough  knowledge  of  arithmetic, 
piactictu  geometry,  and  mensuration— of  all  learning 
the  most  useful  to  them,  whether  they  became  brick- 
layers, or  masons,  or  carpenters,  or  blaqksmiths,  or 
coopers,  or  have  to  practice  any  other  kind  of  handicraft 
—it  was  at  that  time  that  this  burthen  of  irregular 
weights,  measures,  and  money,  was  laid  upon  them  for 
life.  The  time  required  to  master  that  obstruction 
barred  all  further  progress  in  their  education,  and  they 
went  on,  all  through  life,  bearing  this  useless  but  gall- 
ing burden,  without  even  that  knowledge  wnich 
would  enable  them  to  bear  it  with  greater  ease, 
though  not,  perhaps,  with  greater  patience.  He 
had  heard  it  said  by  those  whose  chief  business 
of  life  seemed  to  be  to  liiow,  as  Mr.  Dickens  says,  **  how 
not  to  do  it,"  that  the  extension  of  the  decimal  system 
would  be  of  great  advantage  to  the  opulent  classes,  but 
injurious  to  the  poor.  These  obstructives,  from  a  memor- 
able instance  downwards,  had  always  had  the  poor  in 
their  mouths  whenever  any  good  work  had  to  be  wrought. 
That  this  was  really  the  poor  man's  question  as  well  as 
the  rich  man's  he  was  sure,  and  one  in  which  he  was 
most  deeply  interested,  but  not  in  the  way  they  would 
have  them  believe,  and  he,  Mr.  Miller,  did  not  think 
that  any  one  could  be  rightly  considered  as  friendly  to 
the  education  of  the  poor  who  was  indifferent  to  this 
question.  He  would  not  enlarge  upon  this  point,  because 
be  saw  that  Professor  de  Moigan  was  present,  and  before 
all  other  people,  upon  this  sulneet  that  gentleman  was 
entitled  to  daim  the  attention  of  the  meeting.  That  these 
irregular  quantities  retarded  the  business  of  every-day  life, 
he  thought  nobody  nresent  would  be  hardy  enough  to 
di^mte.  In  almost  all  cases  in  the  decimal  system  there 
wiw  a  saving  of  figures  in  the  mere  record  of  the  quan- 
tities. It  was  an  enormous  saving  of  figures  when  the 
arithmetical  rules  were  applied  to  those  quantities.  In 
merchants*  packages  the  weights  stopped  at  a  pound;  and 
except  in  the  ease  of  very  heavy  goods,  they  were  re- 
corded in  owts.,  qrs.,  and  lbs.  Now,  56  cwts.  I  ^r.  16  lbs. 
required  five  figures  to  record  them,  while  their  equiva- 
lent in  pounds  require  only  four,  6,316  lbs.,  with 
this  enormous  advantage,  that  the  pounds  were  always 
ready  for  any  arithmetical  operation,  without  the  tedious 
conversion  of  owts.  and  qrs.  into  lbs.,  or  the  qrs.  and  lbs. 
into  decimals  of  the  cwt.  He  (Mr.  Miller)  had  once 
ahewed  the  process  in  this  room,  of  the  calculation  of 
duty  and  the  tare  of  3  butts  of  currants,  as  those  calcula- 
tions were  made  in  the  Custom  House,  and  how  they 
would  be  made  were  the  decimal  system  extended.  In 
the  present  mode,  the  calculation  required  174  figures. 
As  it  would  be  done  under  a  decimal  sjrstem  it  would 
aoly  require  21  figures.  More  than  8  times  as  many  in 
the  present,  as  under  a  decimal  system.  But,  after  all, 
the  number  of  figures  was  of  small  consequence,  and 
.  the  comparative  merits  of  the  two  qrstems  judged 
by  the  number  of  figures  could  not  be  esti- 
mated. It  was  not  so  much  the  number  of  figures 
used,  as  the  facility  with  which  they  were  used,  which 
constituted  the  excellence  and  superiority  of  the  decimal 
over  every  other  system  of  quantities.  They  had  had, 
in  the  Bank  of  Enffland,  experience  of  the  saving  of 
time  and  labour  in  ue  change  which  had  been  effected 
m  the  troy-weight,  which  had  been  oonfirmed  by  the 
Aet  of  16  Vic.  eap.  9.  Yet  Dr.  Gray,  with  a  pervwte- 
te  idiioh  it  was  diflfeult  to  aoooaot,  nukdo  a  itftto- 


ment  in  answer  to  question  435,  in  reference  to  this  sub- 
ject, which  was  altogether  unjustifiable. 

435.  **  I  ttk  you  whether,  with  respect  to  the  faciUt^  oftbc 
opention  and  aToidanee  of  the  chances  of  emn,  there  u  ooi  a 
distinetion  in  fkronr  of  the  statemeot  of  povode  sad  woriung 
oat  pounds  simply,  over  the  statement  and  working  out  ihiUiBgi, 
pence,  sad  fartbtngs,  in  all  the  mora  complicated  tyftemiof 
accoimts  ? — Thera  can  be  no  donbt  that  there  is  a  gretter  regn- 
Isrity  in  the  mode  of  their  addition,  but  I  beliere  that  the 
brauu  are  aseful  in  diminishing  the  chances  of  eiror.  I  iMy 
obaerre.  as  an  illustration  of  the  question,  that  a  great  deal  bu 
been  said  about  the  introduction  of  the  decioial  ■▼stem  m 
weighing  gold  in  both  the  Mint  and  the  Bank  of  Bwland ;  yd 
I  am  to&  by  mora  than  one  officer  in  both  those  sstasfiifamcDto 
that  thev  prefer  Uie  old  method  to  the  new  one,  ss  being  mMi 
easy  and  certain  in  the  operation. 

436.  **  In  page  22  of  your  pamphlet  jou  rafer  to  the  head  of  the 
bullion  department  as  an  autboritv  to  show  **  that  the  chance 
had  not  been  attended  by  anv  reduction  of  labour,  but  on  tlie 
contraiy,by  an  increase;  that  the  clerks  wera  contbuOy 
obliged  to  refer  to  the  table  showing  the  two  systems,  siul  that 
the  new  svstem  was  found  so  inconvenient  that  two  of  the 
largest  buUiim  brokers  refesed  to  use  it."  Gould  yea  give  tha 
Commiistoners  tiie  names  ot  those  bullion  brakersr— i  do  not 
consider  m)  self  at  liberty  to  mention  thdr  names  without  per* 
mission.  But  I  give  jrou  the  woids  exactly  as  Mr.  Uaggni 
used  them  to  me  in  oooTenation.  I  asked  whether  be  bad 
any  objection  to  my  recording  it,  and  he  allowed  me  to  do  lo; 
and  I  was  told  al  tlie  Mint,  exactly  the  same  thing  by  two  cf 
the  chief  officers  a  few  months  sgo.  And  I  mav  further  add, 
that  since  the  new  system  has  come  into  use  at  the  Bank,  they 
have  found  it  necessary  to  publish  **  Decimal  Tables  as  niadat 
the  Bank." 

There  were,  he  knew,  several  gentlemen  in  the  room  con* 
nected  with  bullion  dealings,  who  would  bear,  if  neces- 
sary, their  testimony  to  the  utter  fallacy  of  this  state- 
ment. He  did  not  say  that  Mr.  Haggard  might  not 
have  said  what  was  imputed  to  him,  about  the  time  of 
the  inception  of  this  new  mode ;  but  mere  after-dinner 
gossip,  uttered  years  ago,  was  not  fit  matter  for  evidence 
on  so  ffrave  a  subject  now ;  especially  when  Dr.  Gny 
might  have  assured  himself  of  the  facts  with  ver^r  little 
trouble.  There  was  a  vast  amount  of  insi^ificsnt 
twaddle  in  the  evidence,  which  fatigued  and  stupifiedthe 
mind,  and  he  wished  that  that  was  the  worst  he  could 
say  of  it.  Then  again,  there  was  a  quotation  from 
Vaughan,  and  another  from  Napoleon,  which  had  an 
almost  epigrammatic  force,  and  was  perfect  so  far  as 
style  went;  it  only  wanted  one  thing  to  render  it  perfect, 
and  that  is  what  they  both  wanted — truth.  Mr.  Shaw 
and  Dr.  Qrav  spoke  of  the  English  systems,  as  a  com- 
bination of  the  binary  and  the  duodecimal  systems.  The 
English  system  was  neither  a  binary  nor  a  duodecimal 
svstem,  nor  aiiy  combination  of  such  systems,  nor  wa« 
there  any  harmonious  relation  whatever  existing  between 
our  weights,  measures,  and  money.  On  the  contrar>',  it 
was  scarcely  possible  to  imagine  more  utter  confusion. 
The  binary  system  was  a  system  progressing  by  twos ;  I 
and  0  stand  for  two,  1  and  00  for  4,  and  so  on.  That 
was  the  binary  system  of  Leibnitz.  A  duodecimal  syt' 
tem  would  be  a  system  that  in  like  manner  progressed 
by  twelve,  Just  as  the  decimal  system  progressed  by  tew. 
That  was  the  meaning  of  the  terms ;  but  that  was  not  what 
these  gentlemen  meant.  ^They  miut  mean,  if  they  meant 
any  thing,  tiiat  our  weights,  measures,  and  money  were 
constmctod  upon  the  numbers  2f  and  12,  and  that  they 
were,  therefore,  susceptible  of  binary  and  duodecimal 
division.  Let  ua  see.  Take  the  avoirdupois  weight. 
You  cannot  divide  the  ton  by  two,  and  oome  down  to 
the  hundred-weight,  the  quarter,  the  pound,  the  ounce, 
Uie  dram,  or  the  grain,  lou  cannot  divide  the  hundred- 
weight by  2,  and  come  down  to  the  pound,  the  ounce, 
the  penny-weight,  or  the  grain.  In  the  pound,  although 
you  cannot  reach  the  grain,  you  can  only  come  down 
eight  stages  to  the  dram.  He  did  not  say  that  there  weie 
not  some  advantages  in  the  16  ounces  to  the  poond; 
but  he  believed  the  advantages  of  a  decimal  divuioo  of 
IhApoiindwoaldihravttbilaoQetheiii.  Again,  yooouuwt 
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divide  »  uonnd  by  2,  and  come  down  to  a  shilling,  a  penny, 
or  a  farthing.  Ton  cannot  divide  a  shilling  by  2,  and 
come  down  to  a  penny  or  a  farthing.  You  cannot 
divide  a  pound  by  12,  and  come  down  either  to  a  bhiUing, 
a  penny,  or  a  farthing.  You  cannot  divide  a  penny  by  1 2 . 
In  what  senee  is  it  then  that  our  system  can  possibly 
becalled  a  binary  andduodecimal  system.  He  hoped  they 
should  hear  no  more  of  such  nonsense.  Then,  again,  of 
the  decimal  system  as  applied  to  money.  It  is  predi- 
cated that  there  must  be  '*  an  inferiority  as  regards 
fractional  divisibility,  as  compared  wiui  a  coinage 
founded  on  a  combination  of  the  binary  with  the  duo- 
decimal seale,"  meaning  the  present  scale.  Now,  what 
was  it  that  was  divisible  ?  Not  the  coins.  They  are  not 
cut  into  pieces.  It,  therefore,  must  be  their  consti- 
tuents, and  Uie  divisibility  must  ultimately  be  limited 
to  the  number  of  the  smallest  coins  contained  in  the 
largest.  Thus  960,  the  number  of  farthings  in  the 
pound,  comprehended  adl  its  divisions,  as,  in  a  decimal 
scale,  1,000  would  aU  its  capabilities  of  division.  Ad- 
mittinx  the  greater  divisibility  of  the  shilling,  what  was 
the  value  of  it?  Were  the  pound  weight  in  question, 
he  could  understand  that  its  greater  divisibility  would 
be  an  object  of  importance.  A  pound  of  butter, 
a  half  a  pound  of  butter,  a  quarter  of  a  pound  of  butter, 
were  the  same  quantities,  and  always  wanted,  but  the 
prices  of  butter  were  various.  If  a  shilling  were  a  con- 
stant price  of  a  great  many  divisible  commodities,  or  a 
pound  were  the  same,  or  a  penny  the  same,  their  divisi- 
bility would  be  a  matter  of  consequence ;  but  prices  were 
anything,  from  a  farthing  to  a  pound,  and  the  shilling  was 
mot  only  not  a  frequent  price  of  divisible  things,  but  was 
a  rare  price.  A  laxge  number  of  things  were  made  up  to 
sell  for  a  shilling  as  wholes.  It  was  the  price  of  ad- 
mission to  exhibitions.  It  was  the  price  of  thousands  of 
common  things,  but  not  things  sola  by  the  pound  or  the 
yard.  The  pound  under  a  decimal  division  might  be 
supposed  to  have  1,000  parts,  or  gradations  of  pri*-e — 
under  the  present  it  had  960.  How  would  these  gradations 
of  price  admit  of  divisibility  by  the  prime  numbers  ? 


Number  of  prloea  which 
xnaj  be  divided  by— 

In  the  1000  puts. 

lathedSOpwts. 

2 

500 
383 
250 
200 
166 
142 
125 
111 
100 

480 

3 

320 

4 

240 

5 

192 

6 

160 

7 

137 

8 

120 

9 

106 

10 

on 

1927 

1851 

This  put  beyond  all  question  the  superiority  of  the 
decimal  over  the  present  scale,  so  far  as  the  divisibility 
of  the  prices  they  afford.  He  hoped,  therefore,  that  they 
would  near  no  more  about  the  non-divisibility  of  the 
decimal  scale.  He  believed  that  the  extension  of  the  deci- 
mal system  would  be  of  the  greatest  importance  to  this 
country.  In  this  respect  the  most  important  of  the 
nations  of  the  earth  besides  were  in  advance  of  us,  and  we 
are  at  a  disadvantage  in  relation  to  them. 

Mr.  James  Yates,  F.R.S.,  said^The  first  question 
was  (in  reference  to  the  present  method  of  reckoning  mea- 
sure, weight,  and  money),  whether  decimal  notation 
should  be  extended.  Hence  it  appeared  important  to 
know  to  what  extent  decimal  notation  was  at  present 
used.  Its  use  ^vas  so  very  rare,  that  to  adopt  ^cimal 
notation  as  the  basis  or  principle  of  a  system  of  measures, 
weights,  and  coins  for  this  country,  would  require  an 
almost  total  abandonment  of  the  existing  methods.  In 
our  tables  there  were  about  30  different  multipliers,  of 
which  10  was  used  three  or  four  times:  20^  40,  50,  60, 


and  100  were  but  very  rarely.  The  other  numbers, 
such  as  2,  3,  4, 5,  8,  12,  occun*ed  much  more  frequently. 
The  present  practice  was,  therefore,  about  as  far  removed 
from  anything  decimal  as  it  could  possibly  be.  The 
only  cases  of  strictly  decimal  notation,  so  far  as  he 
(Mr.  Yates)  could  discover,  were  these: — In  dry  mea- 
sure 10  quarters  s=  1  last;  in  measures  of  length,  10 
chains  =  1  furlong ;  in  superficial  measure,  10  chains 
=  1  acre ;  and  by  the  law  for  the  nle  of  coals  in  Lon- 
don, 10  sacks  r=  1  ton.  It  was,  therefore,  manifest  that 
any  scheme  for  decimalising  the  measures,  weights,  and 
money  implied  an  entire  subversion  of  the  present  usages, 
and  the  suostitution  of  something  quite  new  in  its  place. 
But  was  this  a  valid  reason  for  not  making  the  chan^  ? 
No.  It  only  proved  that  we  must  aim  at  an  entire 
and  radical  change  if  change  were  made  at  all.  The 
opponents  of  the  decimal  system  were  in  the  constant 
haoit  of  insisting  on  the  necessity  of  binary  division,  as 
if  the  decimal  system  made  no  provision  for  it,  and  a^  if 
its  advantages  were  confined  to  the  existing  method.  It 
might  be  true  that  in  some  parts  the  English  method 
us^  the  number  2  in  multiplying  ar.(l  dividiuK  more 
than  the  decimal  meUiod.  xhe  most  i-eniarkable  in- 
stance was  in  dry  measure ;  thus — 4  gills  1  pint,  2  pints 
1  quart,  2  quarts  1  pottle,  2  pottles  1  gallon,  2  gallons 
1  peck,  4  pecks  1  bushel,  2  bushels  1  strike,  2  strikes  1 
coomb,  2  coombs  1  quarter,  4  quarters  1  chaldron.  He 
shewed  that  there  were  11  denominations,  for  producing 
which  the  multiplier  2  was  used  seven  times,  and  4  three 
times.  After  that  the  system  became  partly  decimal-^ 
5  quarters  1  way,  2  weys  1  last.  -The  example  quoted, 
instead  of  recommending  binanr  division,  appeared  to 
him  (Mr.  Yates)  fitted  to  produce  quite  the  opposite 
impression ;  for  he  thought  any  but  the  most  insigni- 
cant  calculations,  founded  on  it,  must  be  perplexing  and 
laborious  in  the  extreme.  The  number  2,  thou^  in- 
dispensable for  the  smaller  and  subordinate  divisions, 
was  much  too  low  to  constitute  the  principal  divisions. 
But  10  as  a  factor,  compounded  of  2  and  5,  admitted  of 
the  use  of  the  three  numbers  in  their  just  proportion, 
and  with  the  greatest  possible  convenience  and  advan- 
tage. In  transcribing  upon  paper  any  amounts  of  weights, 
measures,  or  coins,  persons  arranged  them  all  decimally, 
but  in  the  preliminary  operations  of  weighing  and  count- 
ing, they  called  to  their  assistance  the  quantities  which 
were  stated  not  only  by  tens,  but  by  twos  and  by  fives. 
The  authors  of  the  Metrical  System  were,  from  the  be- 
ginning, perfectly  cognisant  of  this  fact,  and  one  of  the 
fundamental  provisions  of  the  system  was  based  upon  it. 
Every  principal  quantity,  every  money  of  account,  and 
every  weight  and  measure  which  had  a  distinct  denomi- 
nation ,  had  its  double  and  its  half.  Yet  there  were  persons 
in  this  country,  regarded  as  high  authorities,  who  fancied 
that  in  using  the  decimal  system,  we  must  always  mul- 
tiply and  divide  by  10.  Mr.  Yates  produced  a  complete 
set  of  the  franc  and  centime  system,  to  his  mind  the 
most  perfect  decimal  system  of  money  in  existence,  and 
the  most  extensively  adopted.  It  consisted  of  19  pieces. 
Taking  any  of  the  principal  pieces)  he  was  able  to  show- 
its  double  and  its  half,  and  to  show  them  in  one  coin. 
But  besides  this,  these  sums  might  be  bisected,  and  the 
bisections  represented  in  coins  to  a  great  extent  and  in 
various  ways.  The  most  extensive  bisection  was  the 
following :— Piece  of  80fr.,  40fr.,  20fr.,  lOfr.  5fr., 
2fr.  60c.,  Ifr.  26c.  There  were,  thus,  seven  steps,  and 
only  in  the  last  was  it  necessaiy  to  make  use  of  two  coins 
to  represent  the  sum.  On  comparing  the  franc  and 
centime  system  with  the  present  English  coinage,  and 
taking  into  account  both  the  binary  divisions  in  each,  and 
the  number  of  coins  necessary  to  represent  tlioMC  binary  di- 
visions, he  found  that  tlie  franc  and  centime  s^'stem  had 
the  advantage ;  for  the  halves  were  represented,  in  propor- 
tion, by  a  smidler  number  of  coins  in  the  metrical  than 
in  the  English  system,  showing  that,  of  the  two  systems, 
the  metrical  accorded  more  with  the  binary  division. 
With  respect  to  linear  measures,  the  double-metre  might 
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betaken  »s  lueful  for  measuring  brick-work,  and  similar 
purposes.  Its  half  was  the  metre ;  the  half  of  that,  5 
nands,  or  decimetres ;  the  half  of  that,  2}  decimetres ; 
the  half  of  that,  1^;  and  the  half,  62|  millimetres. 
There  the  binary  division  stopped,  so  far  as  it  could  be 
easily  represented  to  the  eye ;  the  scales  did  not,  so  far 
as  he  loiew,  go  lower  than  itit  ^  millimetre,  but  this 
was  in  common  use,  being  perfectly  visible  and  very  con  • 
venient.  The  commencement  might  have  taken  place 
with  the  myriametre,  the  highest  linear  measure,  which, 
Ib  tiie  French  system,  was  denoted  by  a  distinct  denomi- 
nation, and  it  would  be  seen  that  this  measure  might  be 
bisected  8  times.— 10,000  metres,  6,000;  2,600;  1,260; 
625 ;  312.600 ;  166.260 ;  78.126 ;  39.062,6.  In  like  manner 
he  (Mr.  Yates)  might  proceed  to  discuss  the  weights  of 
Uie  metrical  system,  and  to  show  how  well  they  were 
adapted  to  binary  division.  The  metrical  ton  admitted 
of  bisection  ten  times,  thus : — 


15.626  .... 
7.812.600. 
8.906.250. 
1.963.125. 


Ton. 


976.562.6 ...  :s  n^np 


KUognmniM.  Ton. 

1000.000 =1 

600.000 = 

260.000 = 

126.000 = 

62.600 =tV 

81.260 z=A 

Be  might  proceed  to  show  the  advantage  belonging  to 
the  same  system  in  regard  to  its  divisibility  by  6.  This 
followed  as  a  necessary  consequence  from  the  facts  already 
stated.  Divide  any  of  the  principal  amounts  by  6,  and 
the  double  of  the  principal  amount  below  was  at  once 
obtained ;  or  multiply  that  lower  amount  by  2,  and  the 
fifth  part  of  the  higher  amount  was  obtained.  Thus,  6 
came  in  as  a  factor  just  as  readily  as  2.  On  the  other 
hand,  3  did  not  suit  this  or  any  other  decimal  system. 
Division  by  3  produced  in  many  cases  a  repeating  decimal, 
which  was  embarrassing,  and  prevented  perfect  accuracy 
in  reckoning.  So  far,  therefore,  as  regarded  divisibility, 
he  found  that  taking  the  metrical  system  as  an  example, 
the  decimal  method  had  the  advantage  over  every  other, 
80  far  as  regarded  the  use  of  the  numbers,  10,  6,  and  2 ; 
but  that  it  failed  in  regard  to  3.  If,  therefore,  it  were 
possible  to  invent  any  system  based  on  the  number  3, 
which  would  be  eligible  in  all  other  respects,  the  com- 
parative merits  of  the  two  would  depend  on  the  circum- 
stance whether  3  or  6  was  the  more  important  number. 
If  a  decimal  method  be  chosen,  3  must  oe  abandoned  as 
a  leading  number ;  if  a  duodecimal  be  chosen,  6  must  be 
abandoned,  and  reckoning  must  take  place  altogether  by 
multiplies  of  2]and  3.  Now,  in  his  (Mr.  Yates's)  opinion, 
5  was  quite  as  convenient  as  3,  and  as  often  required  in 
practice.  In  respect  to  binary  division,  decimal  methods 
were  at  least  on  an  equality  with  any  other. 

Mr.  AvB£8  remarked  that  in  one  of  the  letters  which 
had  been  read  an  opinion  was  expressed  by  the  writer 
that  bankers  and  merchants  would  not  be  inclined  to 
adopt  the  system  of  decimal  notation.  His  (Mr.  Ayres's) 
opinion  was  that  the  value  of  decimal  notation  was  tho- 
roughly appreciated  by  the  two  ^reat  classes  mentioned. 
He  thought  tlie  discussion  of  this  first  abstract  proposi- 
tion was  inseparably  connected  with  the  second  point, 
viz.,  AVhat  should  be  the  unit?  upon  which,  probably, 
some  difference  of  opinion  existed.  He  coincided  with  Mr. 
Miller  in  his  remarks  as  to  the  value  of  decimal 
notation,  and  as  to  its  application  in  the  Bank 
of  England  to  the  weighing  of  gold,  but  ho  thought 
the  svsteiu  there  adopted  would  scarcely  be  ap- 
plicable to  weights  and  measures  generally.  He 
did  not  for  a  moment  say  tliat  the  svstem  was  not 
convenient  for  the  Bank  of  England,  because  he  had 
heard  from  Mr.  Haggard  that  it  was  a  saving  of  much 
time  and  labour.  He  Iwlieved  there  were  some  few 
crroi-8  in  the  rejioi-t  of  the  commissionem,  one  of  which 
was  in  Mr.  Yates's  division  of  the  pound  sterling,  which 
was  there  stated  not  at  20  but  at  27.  He  thought  the 
division  of  tho  pound  into  20  might  bo  adopted,  which 


again  admitted  of  further  subdivision.  He  thongiit,  if 
the  objections  made  to  the  decimal  system  were  faidy 
met  by  those  competent  to  deal  with  the  suligect,  thqr 
would  very  soon  nnd  the  syBteai  adopted  in  KhooU  as 
well  as  in  the  counting-house.  There  were  some  ob- 
jections  to  the  introduction  of  the  system.  They  had 
aged  clerks  who  were  wedded  to  the  old  Bystem,  and 
they  had  ignorant  people  to  deal  with,  who  bad  been 
all  their  lives  accustomed  to  the  division  by  the  halfaod 
the  quarter.  At  the  present  time  decimala  werensed  only 
by  men  of  education.  Upon  the  first  proposition  he 
would  say  he  considered  the  system  of  decimal  notation 
ought  to  be  extended. 

Mr.  R.  Dawbark  supported  the  sjrstem  of  decimal  no- 
tation, which  he  said  had  been  well  described  by  Mr. 
Miller,  as  being  interwoven  with  our  very^  nature.  He 
would  express  a  hope  that  the  time  had  arrived  when  the 
introduction  of  a  system  would  no  longer  be  delayed. 

Mr.  R.  R.  R.  MooBB  said— Before  the  first  proporition 
was  put  to  the  meeting,  he  should  like  it  to  he  well 
understood  what  was  meant  by  the  decimal  system,  ii 
there  were  some  who  seemed  to  think  that  some  other 
number  than  ten  might  be  introduoed.  For  his  part  he 
could  recognise  no  system  as  a  decimal  q^stem  bat  m 
progressing  by  tens,  a  system  which  carried  them  thnragh 
everything  with  common  arithmetic.  Itwasamanng 
that  a  country  like  England,  with  a  people  so  emi- 
nently practical,  carrying  on  the  largest  mercantik 
transactions  of  any  nation  in  the  world,  should  coDtiDue 
to  maintain  the  most  complicated  and  most  unintelli' 
gible  system  of  arithmetic  that  was  to  be  found  on  the 
face  of  the  earth  for  all  business  calculations,  and  whido. 
in  the  education  of  youth,  was  a  serious  obstacle  to  the 
ready  acquisition  of  knowledge.  It  wearied  the  brau 
and  disgusted  the  learner.  Thepefore,  when  he  aid  it 
was  desirable  that  the  use  of  decimal  notation  ahomd 
be  extended,  he  wished  it  to  be  clearly  understood  that 
by  the  decimal  system  he  meant  the  all-ten  system- 
nothing  but  tens,  hundreds,  and  thousands — ^the  syst^ 
of  common  arithmetic  which  was  purely  dedmal.  He 
denied  that  there  was  any  other  system  of  decimals,  and 
he  should  support  it  for  the  purpoee  of  simplifying  the 
education  of  youth ;  and  he  was  sure  the  generation  now 
at  school,  as  well  as  future  generations,  would  ble« 
those  who  carred  it  out. 

Mr.  VioNOLEs  said,  having  read  almost  every  poh- 
lication  that  had  appeared  on  this  subject,  it  seemed 
to  him  that  as  regarded  the  great  mass  of  the  ^ople 
there  was  a  mystery  about  decimal  notation  which  it 
wanted  only  a  few  woi'ds  to  explain.  As  to  decimals 
they  were  nothing  more  than  the  common  addition, 
multiplication,  subtraction,  and  division,  which  ei*ery 
child  learnt  in  its  first  lessons  in  arithmetic.  In  fadi 
the  whole  system  was  merely  learning  how  to  place 
the  decimal  points. 

Dr.  Booth  considered  that  a  great  deal  of  the  diffi- 
culty with  regard  to  decimals  with  the  humbler  ^^l**'^' 
consisted  in  the  place  in  which  decimals  were  introduoed 
in  the  ordinary  arithmetic  books.  Practically  speaking. 
decimals  were  a  part  of  the  first  rules  learned  by  a  chud 
when  he  computed  by  tens,  hundreds,  thousands,  tens  of 
thousands,  and  hundreds  of  thousands.  The  child  vu 
taught  numeration  to  the  left  of  the  point.  He  had 
only  to  be  taught  to  carry  out  the  system  to  the  right  uf 
the  point,  and  he  would  then  become  practically  ac- 
quainted with  the  use  of  dedmals  before  he  enteredupon 
the  common  rules  of  addition,  subtraction,  multipbca- 
tion,  and  division.  It  was  absurd  to  defer  instruction  in 
decimals  until  the  pupil  became  advanced  in  the  high<:r 
rules  of  arithmetic.  It  was  part  of  the  very  first  rules 
and  if  treated  as  he  had  pointed  out  ail  difiiculty  would 
disappear.  The  necessity  for  the  transformation  of  vul- 
gar fractions  into  decimahi,  arose  from  their  not  having 
a  decimal  system  of  money,  weights,  and  measures. 

The  Chaibmak  said  he  gathered  from  the  tone  of  the 
HMetiog,  thAfr  they  affimied  tho  firrt  piypoaitioo,  via.i 
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That  it  ui  deonble  to  extend  the  use  of  dedmal  notation ; 
and  that  being  the  caae,  he  would  ask  them  to  come  to 
the  diaciusion  of  the  second  point. 

General  Sir  Chablks  Pablet,  K.C.B.,  said  there  was 
maoh  misonderstanding  as  to  ihe  diffioalties  of  adopting 
a  decimal  system  of  coinage  and  of  weights  and  mea- 
snres.  The  decimal  system  commenced  with  one,  and  went 
on  by  tens,  hundreds,  thousands,  and  tens  of  thousands, 
and  with  a  decimal  division  of  coins,  weights,  and 
measures,  there  would  of  necessity  be  no  fractions.  In 
a  decimal  coinage  for  this  coun^,  the  unit  should  be 
the  thousandth  part  of  a  pound  sterling,  and  there  was 
no  need  of  a  lower  coin.  Accounts  would  then  be  kept 
in  pounds,  florins,  cents.,  and  miU,  and  as  regarded 
weights  and  measures,  in  units,  tens,  hundreds,  and 
thousands,  instead  of  the  present  absurd  mode  of  tons, 
cwts.,  qrs.,  and  lbs.,  which  had  no  aystematio  reference 
to  each  other.  It  had  been  well  observed,  that  m<H*e 
difficulty  was  made  abent  the  use  of  decimals  than  there 
was  any  neoessity  for.  They  got  rid  of  all  fractions 
by  adopting  the  natural  number  of  ten.  Instead  of 
compound  addition,  subtraction,  multiplication,  and  di- 
vision, thejr  would  have  simple  addition,  subtraction, 
multiplication,  and  division  of  common  numbers.  With 
regard  to  the  unit  of  account,  bethought  it  was  evident 
that  the  pound  sterling  was  the  best  unit  by  far,  as  it 
was  c^iaole  of  division  into  florins,  cents,  and  mils ; 
into  tenth,  hundredth,  and  thousandth  parts,  and  he 
thought  that  was  as  low  as  it  was  neoessaiy  for  any  coin 
to  go.  To  go  below  the  £srthing  or  mil  he  thought  was 
absurd. 

Hr.  BsABD  thought,  ill  the  establishment  of  a  deci- 
mal system  of  coinage,  it  was  desirable  to  take  the 
lowest  unit  they  could  find,  as  they  would  then  do 
away  with. decimal  fraetions. 

Mr.  Fbanklim  advocated  a  return  to  the  first  prin- 
ciple of  countinff  by  tens,  to  be  applied  to  mensuration 
of  all  kinds.  The  auestion  was,  whether  it  should  be 
applied  to  coinage.  He  hoped  whatever  unit  was  agreed 
upon  it  would  be  consistent  with  our  present  coinage, 
whether  it  was  the  pound  or  the  penny. 

Mr.  Tatbs  suggested  the  franc  as  the  better  unit. 

Mr.  Fbanklin  hoped  the  question  would  be  raised 
as  to  whether  the  decimalisation  should  be  with  our 
present  coinage,  or  upon  the  svstem  of  foreign  nations. 

Mr.  VioNOLBS  remarked  that  it  appeared  to  him 
quite  clear  that  the  unit  should  be  that  which,  according 
to  his  notion  of  a  great  commercial  people,  was  the  most 
convenient.  England  would  natundly  take  the  pound 
sterling,  Prussia  adopted  the  rouble,  France  the  franc, 
America  the  dollar,  all  of  which  were  independent  coins 
upon  the  decimal  system.  As  they  were  agreed  upon 
the  utility  of  the  system,  their  object  should  be  to  ame 
upon  the  most  convenient  unit,  and  that  was  purely  a 
commercial  question.  It  was  quite  taken  out  of  the 
cate^ry  of  theoiy;  the  question  was,  what  was  for 
practical  purposes  the  best  unit  of  account.  The  Portu- 
guese went  to  the  bottom  of  the  scale,  and  took  the 
milrey,  or  the  thousandth  part  of  the  r^y.  Russia  took 
the  rouble  divided  into  100  parts,  down  to  the  copsck. 
France  took  the  the  franc  downwards.  It  would  tnere- 
fore  be  for  England  to  take  the  pound  sterling  as  the 
commercial  unit  of  value,  and  go  down  to  the  lowest 
coin — the  thousandth  part  of  the  pound.  He  submitted 
that  this  was  the  great  question  for  a  commercial  people 
to  consider,  and  therefore  it  was  taken  entirdy  out  of  we 
hands  of  the  theorist,  and  must  be  dealt  with  bv  poe- 
tical men  alone. 

Mr.  Fbaxcis  Bkhmooh,  as  a  praottcalman,  would  ofier 
one  or  two  observalaons  on  thia  sutj®^*  He  thought 
there  could  hardly  be  two  opinions  with  regard  to  the 
adoption  of  the  pomid  sterling  of  the  country  as  the  unit 
of  account.  All  sabuies,  from  the  highest  official  to 
the  lowest  clerk— in  fact  salariee  of  evwy  doaBriptin  in 
the  mercantile,  as  well  as  the  «ffioial  world,  wore 
sUted  in  poonda  sttfUog,  unttt  Ihiiy  caiaa  doini  to  the 


cases  of  weekly  wage :  whenever  they  went  Wond  the 
weekly  pay  they  quoted  the  pound  sterling.    The  taxa- 
tion of  tne  country  embraced  so  many  pounds  sterling 
to  be  raised,  and  to  be  paid  by  the  people.    The  N^ 
tional  Debt  was  stated  in  so  many  miUions  of  pounds 
sterling.    Then,  again,  aU  contracts  were  expressed  in 
pounds  sterling:    in  fact  it  was  so  ingrained  into  our 
commercial,    political,  and   social   system,  that  any 
attempt  to  separate  it  from  the  national  mind,  and  to 
introduce  a  foreign  system  of  currency  into  this  country, 
would  be  a  more    difficult   task  than   perhaps   some 
imagined.    He  did  not  think  a  silver  unit  ooiud  for  a 
moment  be  entertained.    How  could  they  express  the 
national  debt  in   shillings,  and  if  they   adopted  the 
penny  as  the   unit    of  account,  the^  would  be  still 
more  at  sea.    This  was  a  subject  which  must  be  dealt 
with  seriously.    It  was  to  be  expected  Uiat  those  pre- 
sent  had  thought  over  this  (question  and  had  come 
there  to  enunciate  their  convictions  after  mature  de- 
liberation.   Nothing  was  easier  than  to  adapt  the  pound 
sterling  to  the  simple  principle  of  a  decimal  system. 
If  it  was  divided  by  2,  they  nad  the  500,  which  com- 
bined the  binary  system  with  the  most  exact  decimal 
system,  and  brought  into  operation  every  coin  now  in  use, 
with  the  exception  of  the  half-crown  and  the  fourpenny- 
piece.  They  had  the  thousand  mils  making  the  sovereign, 
the  half-sovereign  or  600  mils,  the  crown  making  260 
mils,  and  also  tiie  flcMin,  which  was  the  first  great  division 
of  the  pound.    They  retained  the  shilling  or  half-florin, 
and  the  sixpence  or  quarter  florin,  and  a  tenth  coin  of 
ten  mils,  which  was  perfectly  easy  to  be  understood. 
They  had  four  distinct  steps,  the  sovereign,  the  florin, 
the  cent,  and  the  mill  being  coins  of  account,  all  others 
helnf  coins  of  convenience ;  and  there  was  no  alteration 
required  in  the  present  coinage,  except  the  introduction 
of  one  other  coin  to  complete  the  system.    Further  than 
that,  their  present  style  or  system  of  book-keepinff  and 
books  wouldreauire  no  alteration  in  ruling.    The  column 
now  used  for  the  pounds  would  remain  for  the  pounds ; 
that  for  the  shillings  would  remain  for  the  florins ;  and 
that  for  the  pence  and  farthinss  would  answer  for  the 
divisions  of  the  100.    It  would  be  a  difierenoe  of  nomen- 
clature rather  than  a  difierenoe  of  principle.    LoMng, 
therefore,  at  the  whole  plan,  whidi  he  had  done  from 
beginning  to  end,  commencinj^  with  the  boy  with  his 
farthing  up  to  the  merchant  with  his  pound,  he  held  that 
each  would  be  benefited  by  such  a  system.    It  had  been 
asserted  by  some,  that  the  poor  man  would  sacrifice  a 
certain  amount  of  advantage  in  regard  to  the  purchases 
he  made  with  his  mils.    That  was  a  great  fallacy, 
because,  if  they  divided  the  sixpence  into  26  parts  instead 
of  24,  the  chances  were  that  the  26th  part  (a  mil)  would 
purchase  as  much  as  the  24th  part  6a  farthing)  had  done 
before ;  and,  instead  of  being  a  disaavantage  to  the  small 
dealer,  it  would  be  an  advantage  to  him  of  4  per  cent. 
He  was  convinced  in  his  own  mmd  that  the  pounu  sterling 
should  be  the  unit  of  account  adapted. 

Mr.  William  Bbown,  M.P.,  said,  that  as  many  pre- 
sent were  aware  tliat  he  had  taken  an  active  part  in 
this  subject,  he  might  state  the  progress  that  had  been 
made  in  it — viewing  it  as  a  commercial  question*— since 
the  year  1862.  The  Chamber  of  Commerce  of  Liver- 
pool  memorialised  the  government  in  1862  to  adopt  the 
decimal  system  of  coinage,  taking  the  pound  sterling 
as  the  unit,  considering  that  it  would  facilitate  the 
commercial  transactions  of  the  countiy.  Prior  to  that 
period  a  Boyal  Commission  had  reported  that  a  decimal 
system  would  be  incomplete  without  the  pound  as  the 
unit.  Another  Commission  similarly  reported  in  1868, 
which  Commission  urged  upon  the  government  not  to 
go  on  with  the  coinage  of  copper  money,  beosusa  in 
the  adoption  of  the  decimal  syetem,  taking  the  pound 
as  the  unit,  a  copper  coin  of  a  lesser  valiie  woold  be 
required.  In  1862,  finding  thai  the  govemmeni 
were  noi  moving  in  the  duration  wiBfaea»  ha  (Mr. 
Brann)  in— 1    ftar  a  nommiftan  of  tht   floni^  of 
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GommoDB.  That  oommittee  made  a  unaDimout  report 
that  the  poand  Rterling  was  the  best  unit  of  accoaot  that 
ooald  be  adopted,  on  the  ground  mainly,  that  it  would  in- 
volve leas  alteration  of  the  current  coio  than  the  adoption 
of  any  other  unit.  They  need  make  hardly  any  change 
in  the  coinage  except  in  the  copper,  and  that  would  be 
only  4  per  cent,  less  than  it  was  now.  Before  the  com- 
mittee to  which  he  had  alluded,  persons  in  the  habit  of 
dealing  with  the  poorer  clashes  were  examined,  who  spoke 
of  the  fluctuations  in  the  prices  of  numerous  articles 
being  such  as  that  they  were  obliged  to  accommodate 
the  quantity  of  the  article  to  the  money  they  received 
for  it;  and  the  poor  understood  perfectly  well  how  far 
their  money  would  go,  whether  it  was  a  penny  or  a  pound. 
He  (Mr.  Brown)  ultimately  brought  the  subject  before 
the  House  of  Commons,  and  the  government  were  beaten 
by  a  majority  of  8  to  1— not  because  they  were  hostile  to 
the  principle,  but  because  there  seemed  to  be  an  indis- 
position to  move  in  the  matter.  In  order  to  get  rid  of 
the  importunity,  they  appointed  another  Boyal  Commis* 
■ion,  which  was  now  sitting,  and  he  had  reason  to  be- 
lieve, that  at  least  a  majority  of  that  commission 
were  in  favour  of  the  pound  sterlmg  for  the  unit.  Lord 
Overstone  had  put  forth  a  great  number  of  queries, 
which  he  believeid  had  been  answered  by  persons  com- 
petent to  do  so;  and  he  (Mr.  Brown)  veiy  much  ques- 
tioned whether  the  noble  lord  had  not  been  led  to  alter 
his  views  in  some  respects  upon  this  questicfU.  With 
regard  to  the  extending  of  the  decimal  system  to  weights 
and  measures,  he  (Mr.  Brown)  had  originally  framed  his 
motion  In  the  House  of  Comnioos  so  sm  to  embrace  the 
whole  question,  but  on  the  sogge^tion  of  the  then  Chan- 
cellor ot  the  Exchequer,  Mr.  Ukid^tone,  and  under  Vie  ad- 
vice of  the  late  Air.  Joseph  Hume,  it  was  considered  more 
prudent  tolimit  the  motion  in  its  appllcatir  n  to  coiosge.  Mr. 
Gladstone  expressed  his  opinion  that  if  the  principle  were 
carried  with  regard  to  the  coinage,  it  would  follow  as  a 
matter  of  course  with  regard  to  weights  and  measures. 
Subsequently  to  that  a  Decimal  Association  had  been 
formed,  from  which  many  publications  had  emanated 
in  support  of  the  pound  as  the  unit.  That  was  the  posi- 
tion in  which  the  matter  now  stood  before  the  Royal 
CommiBsion.  From  all  the  opinions  he  had  gathered 
from  the  mercantile  and  commercial  bodies  of  Liverpool, 
they  were  decidedly  in  favour  of  a  decimal  system  of 
coinage,  taking  the  pound  as  the  unit.  In  addition  to 
this  there  was  a  petition  to  Government,  signed  by  1,200 
merohaots  of  the  City  of  London— perhaps  the  most  in- 
fluential petition  that  was  ever  got  up — recommending 
the  poond  as  the  unit,  and  asking  for  the  establishment 
of  a  decimal  system  upon  that  baisis. 

Mr*  Mattbbw  Marsbill  said — ^They  had  been  accus- 
tomed to  hear  on  these  occasions  warm  advocates  of  what 
was  called  the  poor  man's  penny.  As  this  was  a  free 
diseufision  of  opinions,  he  hoped  if  any  advocates  of  the 
peony  system  were  present  ttiey  woold  state  their  views. 

Mr.  MossoM  Meekinh  concurred  with  Mr.  Brown  in 
thinking  that  the  decimal  system  should  be  extended  to 
monies  in  the  first  instance  rather  than  to  weights  and 
measures,  if  its  simultaneous  adoption  in  all  were  found 
impracticable.  The  people  would  more  quickly  learn 
the  use  of  a  decimal  systm  when  applied  to  money  than 
to  either  weights  or  measures,  as  they  would  necessarily 
be  brought  into  daily  contact  with  it.  As  to  wliat  should 
be  the  unit,  he  (Mr.  Meekins)  was  in  favour  of  an 
international  system  of  monies,  and  in  selecting  the 
unit  he  should  incline  to  that  which  ofiered  the  great 
est  facilities  for  international  uniformity.  When  one 
looked  anxiously  into  the  subject,  it  was  surprising 
how  few  obstacles  stood  in  the  way  of  the  adoption  of 
an  international  system.  If  England,  France,  and  the 
United  States  could  agree  on  one  system,  the  other 
nations  of  the  world  must  ultimately  adopt  it.  The 
gold  coinages  of  these  countries  very  nearly  approached 
each  other  in  value,  without  being  precisely  commensn- 
iible.    The  Engliah  sovereign  oontaioed  113*001  grains 


of  fine  gold,  a  French  25  franc  piece  would  have  112.009 
grains  fine,  the  American  or  5  dollar  piece  had  116.1 
grains  fine,    worth  respectively  20s.,  I9s.  9'8d.,  aud 
21 8. 6'6d .    The  whole  difference  between  these  values  wu 
under  9d.    But  for  this  slight  discrepancy  tiie  coioH  of 
each  country  might  pass  current  in  both  of  the  otbm, 
with   what   advantage  to  commerce   was   sufficiently 
obvious.    To  accom^ish  this  result  he  did  not  thiok 
that  the  United  Stotes  would  refuse  to  lower  their  gold 
6  dollar  piece  by  6Jd.    They  had  lately  adopted  a  gold 
standaM  in  that  country ;  besides,  the  value  of  the  dolhr 
had  been  repeatedly  altered.    In  1792  a  6-dollar  piece 
contained  123-25  grains  fine,  equal  to  2ls.  10*88d.;  in 
1834  it  was  reduced  to   116  gniins,  nearly  20».  6'4d. 
sterling ;  and  in  1837  it  was  raised  to  116.1,  or  30B.6*6d. 
sterling.    It,  then,  the  Union  would  go  a  step  further, 
and  lower  their  half-eagle  6Jd.,  we  should  have  exact 
international  equality.   Then  a  lar^  number  of  Epglidi 
sovereigns  were  current  in  the  Union ;  in  fact,  till  the 
beginning  of  this  year,  they  had  been  a  legal  tender  at 
a  fixed  rate,  and  even  now  practicaUy  they  were  ntva 
refused  in  payments;  thus  the  change  would  be  much 
more  readi^  accompli^ed  in  America  than  here.    The 
English  standard  had   been   settled    nnce    1816-aDd 
there    would   be   difficulty  in   disturbing   it,   besidei 
no  American  coins  were  current  here.    But  it  might  be 
urged,  that  national  prejudice  in  the  Union  would  be 
opposed    to   the    adoption    of   our    sovereign  u  the 
datum  for  their  dollar;  this  difiieultv  might  be  got 
over,  by  our  consenting  to  adopt  their  dcdlar  and  cents,  io 
our  coming  change,  to  a  decimal  system.    Thus  the 
standard  and  value  would  be  British,  and  the  eygtem 
American.  In  regard  to  France,  the  difficulties  that  im- 
peded perfect  international  uniformity  were  perhaps  leu. 
A  25-franc  piece  would  differ  from  the  sovereign  by 
little  more  than  twopence ;  if  France  coined  a  twenty- 
five  franc  piece,  raised  its  value  twopence,  or  twenty- 
two   centimes,  and  gave  up   her   tnfling  seignonge. 
exact  equality  would  be  secured.    As  to  the  "^8°^*^ 
he  did  not  anticipate  much  difllculty— it  had  been  lowered 
one-third  in  1885,  and  was  now  six  francs  per  kilogrunioe 
of  gold.    He  thought  that  the  advanced  and  enlighteiicd 
views  of  the  Emperor  would  lead  him  to  do  away  with 
it,  on  the  ground  of  a  seignorage  being  condemned  by 
political  economists.     Some  advantages,   he  thought, 
would  accrue  to  France  from  the  adoption  of  this  conne. 
By  raising  the  value  of  her  gold  coinage,  it  would  tend 
to  keep  silver  in  that  country,  which  at  present  wm 
flowing  out  with  unexampled  rapidity.    France  was  juM 
adopting  a  gold  standard ;  the  English  sovereign  wu 
current,  and  was  rarely  refused,  and  its  adoption  is  * 
25  franc  piece  could  unsettle  no  contract  in  that  countiy. 
Many  of  the  ablest  Frenchmen  had  declared  their  wil- 
lingness to  reconsider  their  beautiful  metrical  qrsteDi,  to 
far  as  their  monetary  integer,  the  franc,  was  conoeined. 
If,  then,  France,  with  that  cosmopoliUn  generosity  which 
distinguished  her  present  policy,  were,  in  unison  with 
Britain,  to  adopt  the  dollar  and  centN,  based  upon  the 
pound  sterling,  this  would  give  a  complete  intematiosai 
decimal  system  of  monies,  so  far  cosmopolitan  that  one- 
third  of  the  human  race  might  be  embraced  in  its  bene- 
fits.   He  (Mr.  Meekins)  regarded  it  as  puerile  to  talk  » 
international  uniformity  unless  the  assimilated  coinsges 
were  in  the  same  standard  metal.    He  (Mr.  Meekinf* 
had  shown  at  Questions  797  and  801 ,  in  his  evidence  befcit 
the  Decimal  Coinage  Commissioners,  that  all  onr  pretoj 
domestic  coinage  could  circulate,  under  this  propo«d 
change  to  dolUrs  and  cents,  by  lowering  our  copfier 
coinage  four  percent.  Now,  no  complaint  would  be  in»de 
by  the  poor  to  this ;  so  far  from  beinp  unpopular,  the 
lowering  of  the  token  coinage  was  likely  to  be  popolsr. 
as  the  people  would  imagine  that  they  gained  ^d.  oo 
every  shilling.    It  was  when  the  token  coinage  «** 
raised  in  value,  as  in  the  case  of  Ireland  in  1826,  and 
the  Isle  of  Man  in  1840  (the  one  8  and  the  other  16  per 
cent.),  that  the  people  thought  th^  loet  f«««iivdv  Id. 
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and  2d.  in  the  shilling.  Mr.  Slater  said  in  his  evidence, 
that  if  we  had  an  international  system,  the  variations  of 
exchange  wonld  alter  the  identity  of  value.  The  op- 
ponents  of  international  uniformiW  kept  constantly 
harping  on  this  point.  He  (Mr.  Meekins),  with  great 
deference,  felt  sure  he  could  prove  that  the  variations  of 
the  exchanges  could  not  in  the  slightest  degree  interfere 
with  an  international  system.  Com,  like  gold,  had 
different  values  at  different  places,  but  was  that  any 
reason  why,  in  determining  its  quantity,  the  same  weights 
should  not  be  used  in  every  place.  Coin  fell  under  the 
same  predicament.  The  mint  stamp  on  coin  was  merely 
prima  Jack  evidence  of  its  containing  a  certain  quantity  of 
fine  gold ;  rebut  that  evidence  by  weighing  i  t,  and  it  was  no 
longer  a  legal  tender.  But  what  was  the  fact?  The  rate  of 
exchange  varied  between  London  and  Dublin  just  as  it  did 
between  London  and  Paris,  but  did  that  prevent  the  mul- 
tiplied advantages  that  accrued  to  England  and  Ireland 
ttaai  the  same  coinage  circulating  in  both  countries. 
Again,  the  rate  of  exchange,  perhaps,  varied  more  be- 
tween Genoa  and  Paris  than  between  London  and  Paris, 
but  did  that  preveut  both  France  and  Sardinia  from  reaping 
immense  benefits  from  the  uniformity  of  their  coinage  ? 
The  rate  of  exchange  varied  between  St.  Petersburgh 
and  Odessa,  ought  Russia,  therefore,  to  have  different 
coin^e  for  those  two  places?  But,  were  France  to 
adopt  the  dollars  and  cents  based  on  the  English  pound, 
she  might  well  require  some  return  for  this  graceful 
liberality  on  her  part.  He  thought  the  return  they 
were  bound  to  make  was  obvious,  if  return  it  could  be 
called,  that  would  redound  most  to  our  own  advantage, 
viz.,  the  adoption  by  England  and  America  of  the  un- 
rivalled French  system  of  weights  and  measures. 
Thus,  a  complete  international  decimal  system  of 
monies,  weights,  and  measure  would  be  secured.  In 
conclusion,  he  expressed  his  opinion  in  favour  of  such 
a  system,  because  it  would  afford  infinite  facility  to  com- 
merce, it  would  effectually  expediate  the  operations  of 
foreign  merchants,  it  would  effect  an  incalculable  saving 
of  valuable  time  and  labour,  and  would  diminsh 
the  liabilitv  to  error  in  accounts;  it  would  simplify 
foreign  exchanges  ;  it  would  save  the  necessity  of  con- 
stant re-coinage ;  it  would  singularly  simplifv  the  study 
of  comparative  statistics,  and  incredibly  facilitate  gene- 
ralisation and  mental  assimilation — it  would  shorten  the 
period  of  education,  and  could  not  fail  to  increase  and 
secure  the  comity  of  nations.  The  realisation  of  objects 
of  such  transoendant  importance  might  well  command 
the  earnest  energies  of  able  men. 

Professor  DB  J^Ioboan  said,  it  was  an  important  part  of 
the  qaestioD  in  nettling  what  should  be  the  unit  of  ac- 
count, to  consider  whether  they  should  hsve  a  national 
unit  or  a  univerval  unit.  It  was  true  they  might,  at  great 
trouble  and  expense,  enable  those  who  travelled  on  the 
continent,  and  those  who  had  to  calculate  the  rales  of 
exchange,  to  do  their  work  a  little  more  easily  to  them- 
selves. The  question  of  intemstional  coinage,  he  con- 
sidered, was  not  practical.  They  could  not  get  the 
government  to  move  to  introduce  an  extra  farthing  into 
our  present  system,  and  did  they  suppose  that  government 
would  stir  in  the  matter  to  get  France  and  America  to 
join  in  a  system  of  international  coinage  which  would 
affect  the  great  commercial  Interests  of  the  whole  world? 
And  in  what  time  might  they  expect  this  to  t>e  accom- 
plished? Supposing  such  a  thing  were  to  happen,  they 
could  not  expect  it  to  be  accomplished  within  the  next 
five-and -twenty  years  at  least.  He  thought  the  first  step 
was  to  decimalise  the  pound  sterling  in  the  manner  that 
had  been  proposed.  It  might  be  argued  that  there  were 
two  advantages  attending  upon  a  universal  international 
coinage ;  in  the  fir^^t  place  there  would  be  an  international 
principle  of  division,  and  in  the  next  place  there  would 
De  the  same  thing  to  be  divided  in  one  country  as  in 
another.  But  these  were  separate  matters,  and  he  had 
ealled  upon  the  advocates  of  international  coinage  to  dis- 
OOM  them  lepaiittly.    U  wm  \Aa  fina  belief,  that  nine- 


tenths  of  the  advantages  that  would  arise  from  the  deci- 
malising of  an  international  system,  would  not  be  from 
the  fact  of  having  the  same  coins  to  divide,  but  from 
having  the  same  mode  of  dividing  them ;  therefore,  as  a 
great  many  nations  divided  their  coins  decimally  (and 
many  more  would,  no  doubt  do  so,  if  Great  Biitain 
adopted  the  plan),  he  contended  that  they  should  adopt 
the  old  English  mode  of  doing  what  they  ooold  as  toon 
as  they  could,  and  decimalise  the  pound  sterling.  He 
would  say,  with  regard  to  the  rates  of  exchange  between 
this  country  and  France,  if  they  gave  both  countries  a 
decimal  coinage  they  did  the  most  that  could  be  done; 
and  in  other  respects,  it  was,  in  his  opinion,  better  to  keep 
the  coins  of  the  two  countries  distinct,  than  to  have  them 
very  near  to  each  other  in  value.  They  were  aware  that 
there  were  many  things  which  a  mathematician  might 
study  for  a  number  of  years  and  get  very  profound  in ;  but 
there  was  one  thing  in  which  he  was  very  likely  to  make 
a  mistake — that  was  in  the  use  of  plus  and  minus ;  and 
La  Place  was  as  likely  to  fall  into  that  mistake  as  the 
youngest  of  his  (E^f.  de  Morgan's)  pupils.  With  regard 
to  the  question— what  should  be  the  nnit  of  account?  the 
point  was  just  this ;  it  was  difficult  to  settle  by  logic  what 
the  unit  ^nou]d  be ;  it  must  be  settled  by  experience  and 
by  practice.  He  would  ask,  was  there  ever  such  an  ao- 
cumulaiion  of  evidence  as  had  been  already  given  in 
favour  of  the  pound  sterling  as  the  unit,  against  any- 
thing else?  Some  24  years  aeo,  he  had  arrived  at  the 
conviction  that  the  pound  and  mil  system  was  the  best,  and 
that  which  he  should  like  to  see  carried,  but  he  thought 
it  would  be  impossible  to  get  the  men  of  business  to 
agree  to  its  adoption.  On  converging  with  men  of  busi- 
ness he  found  that  they  had  no  oljection  whatever  to  a  deci- 
mal system ;  but  they,  one  and  all,  contended  for  main- 
taining the  pound.  The  commissioners  upon  weights 
and  measures  came  to  that  opinion  at  once.  The  House 
of  Commons  took  up  that  conclusion  as  a  matter  of 
course,  and  the  committee  of  the  House  of  Commons,  as 
well  as  the  House  itself,  arrived  at  the  same  con- 
clusion. The  1200  memorialists  of  the  City  of  London 
came  to  the  same  conclusion :  '*  for,"  they  stated,  <*  the 
pound  sterling  is  a  fixed  unit,  and  must  be  retained." 
'l^hey  took  that  bold  course — not  that  "  your  petitioners 
will  ever  pray,"  but  "  the  pound  must  be  retained."  He 
repeated  that  international  coinage  was  impracticable; 
an  association  had  been  formed  in  support  or  that  plan, 
which,  he  believed,  owed  its  vitality  abroad  to  the  fact 
of  its  favouring  the  adoption  of  the  French  system,  with- 
out  any  alteration  at  all.  With  regard  to  the  penny 
system,  he  expected  that  some  fight  would  have  been 
made  by  its  advocates  before  the  House  of  Commons, 
and  that  he  should  have  had  something  rather  stiff  to 
answer.  But  one  said  he  had  given  up  the  idea — ano* 
ther  said  he  had  not  been  used  to  decimal  calculations, 
whilst  another  grounded  his  support  on  the  idea  that 
the  end  and  aim  of  arithnietio  was  shortness  of  expres- 
sion, rather  than  brevity  of  calculation;  so  that,  from 
the  withdrawal  of  some,  and  the  lukewarmness  of 
others,  he  looked  upon  the  penny  system  as  defunct. 
The  real  question  was  between  the  present  system  and 
the  pound  and  mil  plan.  They  had  affirmed  the 
pioposition,  that  it  was  desirable  to  extend  the  use 
of  decimal  notation,  and  if  it  were  not  to  be  extended 
to  money  what  was  it  to  be  extended  to.  With 
regard  to  the  adoption  of  the  pound  sterling  as  the 
unit  he  repeated  that  they  had  a  great  weight  of  evi- 
dence in  its  favour.  They  could  not  adopt  any  other 
unit  without  calling  in  the  present  silver  coinage,  and  no 
one,  he  thought,  would  be  prepared  to  propose  that.  All 
parties  were  for  keeping  our  present  silver  coinage.  The 
advocates  of  the  penny  system  would  introduce  the 
French  gradations ;  and'  as  to  the  advocates  of  interna- 
tional comage,  it  was  not  clear  what  they  would  do,  but 
he  apprehended  they  would  be  for  potting  the  shilling 
into  the  melting  pot. 
Mr.  MsAKiKB  said  he  woald  keep  theahOling. 
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•ProfiMior  DB  Maii0Aii« — They  e^ald  not  HBt  a  poor  man 
to  oalooUtft  io  t^pencoB  aod  ftaUt  0/  fxaoos,  whilst  hQ  pud 
a  thilHng.  No  A6t  of  Parliainoot  coold  make  him  do 
that;  therefore,  the  poor  roan  muit  have  the ooios  in  uae 
with  which  he  caloiiUtee,  and  it  would  be  a  long  time 
before  there  were  «affioieot  fraoce  to  drive  out  tho  sbil- 
liogs.  In  the  syBUm  ia  which  the  poand  waff  preserved, 
the  poor  man  woald  ttiU  have  the  monios  in  which  he  waa 
aoeattomed  to  oalcaUta,  and  woald  «tiU  have  tho«e  monies 
toreceive  and  pay,  viz.,  the  ponnd,  the  florin,  and  the  cent, 
whether  In  copper  or  bronze ;  he  would  have  the  tangible 
money  aaat  present  in  ose,  for  he  would  never  have  loamed 
the  present  system  unleas  ho  had  seen  the  penny,  the 
aUpenoe,  and  the  shilling.  All  these  arguments  put 
together  want  more  and  more  strongly  in  favour  of  the 
pound ;  in  fact,  he  thought  it  almoit  unnecessary  to  argue 
the  qoestion  further.  His  own  opinion  was,  that  it  would 
be  the  ponnd  decimally  divided  or  nothing  at  all,  and 
that  the  whole  question  lay  between  the  two  things. 

A  vote  of  thanks  to  the  Chairman  having  been 
proposed  by  Mr.  Wm.  Brown,  •M.P.,  and  se- 
conded by  Professor  De  Morgan,  was  carried 
nnanimonsly. 

The  late  honr  of  the  evening  to  which  the  dis- 
OQssion  on  the  first  two  points  was  prolonged, 
rendered  it  impossible  to  take  np  the  third  point, 
which  was  therefore  adjoorned  for  consideration 
at  a  fature  meeting. 


2^ 


SECURITY  FROM  FIRES  IN  THEATRES. 

At  the  time  of  reconstructing  the  Theatre  I'Odeon* 
after  its  destruction  by  fire,  it  became  a  question* 
whether  a  metallic  screen  shonld  not  be  interposed  at 
fhe  proscenium,  between  the  audience  part  and  the  stage, 
for  the  purpose  of  preventing  the  rapid  communication 
of  the  combustion  of  the  parts  behind  the  scene,  or  upon 
the  stage,  to  the  body  of  the  theatre.  M.  D'Aroet 
strongly  opposed  the  use  of  an  impermeable  screen, 
bat  recommended  one  of  wire,  and  founded  his  opinion 
on  the  following  facta,  which,  if  generally  know,  might 
land  to  give  a  degree  of  self-possession  to  the  pi]A)lic,  in 
a  theatre,  should  th<^  ever  be  called  upon  to  act  in  such 
a  critical  situation.  **  I  had  occasion  accurately  to  ob- 
serve the  first  destruction  of  I'Odeon,  by  fire,  in  the  year 
1799.  I  then  remarked  that  the  fire  spread  rapidly  be- 
hind the  scenes,  but  without  any  smoke  appearing  in  the 
body  of  the  theatre ;  and  I  was  able  to  remain,  for  a 
long  time,  in  one  of  the  second  tier  of  boxes  on  the  left 
side,  without  being  inconvenienced  by  the  heat,  and 
having  nothing  as  a  proteotion  but  the  powerful  current 
ot  air  which  passed  through  the  theatre,  and  proceeded 
to  invigorate  the  oombustion  of  the  scenery  and  wood* 
work  upon  the  stage.  Nearly  the  whole  of  that  part  of 
the  theatre  was  on  fire,  but  the  public  ]>ortion  (piite  nn- 
touch^.  when  a  piece  of  inflamed  wood  fell  on  the  left 
side  of  tne  centre^  rebounded  over  the  balustrade,  fell 
into  th3  OBchestra,  and  then  set  fire  to  one  of  the  benches 
in  tl)8  pi  t. .  TheoomhUstion  of  that  part  thus  commenced, 
but  the  current  of  air  towards  the  stage  was  so  mjfid, 
that  the  smoke  pasnd  nearly  horioontally  towards  it, 
and  the  ftre  made  but  slow  pnogreas  in  the  pit.  I  wit* 
niMsed  this  effect  fbt  more  than  half  a))  hour,  and  beheld 
the  whole  of  the  orchestra,  and  'nearly  the  whole  of  ttie 
pit  in  flames,  without  theii'  being  any  sensible  portion 
of  smoke  in  the  liody  of  the  theatre,  aoove  the  first  tier 
of  DQxes.  X  was  then  obliged  to  work  at  a  pump,  and 
prevented  from  observing  itny  longer  the  {irogresa  of  the 

M.  I^Afloei  then  observes^  that  the  impennaaVle 
metallio  loreen  would,  in  any  suoh  cue,-  have  done  hr 
more  ImtA  tbiOktstM.    **^ppofl&ig  it  ttnmg  enonghlo 


withstand  the  ppesore  of  air  npqn  it»  it. would  qoieUy 
become  red-hot,-  imd  from  oatninig  the  asoent  of  a  corrent 
of  highly-heated  air  on  its  ijde  towards  Ihe  body  of  the 
theatre,  would,  in  every  way,  tend  to  inflame  that  psrt 
of  the  bnilding ;  it  would  auo  oonflne  tiie  air  there,  and 
in  a  few  momenta  make  it  unfit  for  respiration,  (te  the 
contrary,  an  open  metallio  soreen,  with  kige  msihnt 
would  appear  to  present  great  advantages ;  the  airwmdd 
pass  freely,  and*  coosequently,  exert  no  serious  dsgne 
of  pressure  upon  it;  the  screen  itself  weidd4ie  pressrred 
cool  by  the  rapid  current  going  through  it;  inflsmsd 
ineoes  of  wood,  when  falling,  would  be  retained  on  the 
side  already  in  flames ;  the  firemen  cotdd  throw  water 
through  it  upon  ih0  burning  plaoea  on  the  opposite  tide; 
and  none  of  the  inoonvenienees  would  be  oeoasioaed  by 
it,  which  so  evidently  belong  to  the  impermeable  scresn." 


WASTE  IK  WOOLLEN  FACTORIES. 

The  Hawlok  correspondent  of  the  EdMurgh  Stprm 
writes  :—•>**  To  those  who  are  acquainted  with  the  prty 
cess  of  woollen  manufkctore  it  is  needless  to  say  that  a 
considerable  portion  of  the  raw  material— wool,  oil,  so&f , 
and  natural  grease  of  the  wool — ^goes  for  noticing,  &nd  u 
either  thrown  to  the  dunghill  or  run  into  the  river  u 
**  waste."  At  one  time  there  was  more  <'  woollen  waste" 
sent  to  the  dnnghiU  than  now,  for  there  are  a  number 
of  "  waste  merchants,'' who  buy  upevexTthing  like  wool, 
and  send  it  up  to  Yorkshire  to  be  made  into  <*  shodd^r" 
or  "  mungo,"  which  is  again  mixed  with  new  wool,  spim 
into  yam,  and  made  into  good  broad  cloth,  doeakins,  or 
thick  pilot  cloths;  hence  tiie  Yorkshire  lOioddy  dotb 
are  so  cheap-looking  in  comparison  with  Scotch  Tweedi, 
which  are  made  of  new  wool.  But  it  is  proper  that  no 
materials  shonld  be  wasted;  and  the  Yorkshire  mannfl&c- 
turers  hav^  the  credit  for  making  use  of  what  was  for- 
merly thrown  away  as  dung.  There  is,  however,  atill 
some  mill  waste  which  cannot  be  used  up  again  for 
'*  shoddy."  It  is  that  portion  of  the  wool  waste  which 
is  so  saturated  with  oil  and  grease  that  the  fiitty  matter 
is  heavier  tiian  the  wool  In  it;  it  is  called  ''creafih." 
This  bas  been  turned  to  little  account  hitherto,  farmen 
having  got  it  for  little  more  than  the  trouble  of  cartiM 
away  fyom* mills;  but  it  has  now  been  discovered  that n 
is  one  of  the  most  powerful  manures  that  can  be  laid 
upon  land.  Those  farmers  who  laid  it  upon  their  Uod 
several  years  ago  are  seeing  the  advantages  of  every  suo 
oeedinff  year;  for  it  does  not  give  out  its  strength  to  ths 
crops  all  at  once,  though,  by  a  chemical  process,  it  could 
be  made  to  yield  Its  nourishment  at  once,  and  be  as 
good  as  guano  to  the  enterprising  agriculturist.  We 
would  also  recommend  to  the  attention  of  the  agriculta- 
ral  chemist  the  quantity  of  <*  liquid  manure**— namelj, 
the  soap  suds,  A^c,  which  runs  to  waste  from  the  mlm. 
This  liquid  refVise  contains  the  best  fertilising  dementa 
which  can  be  found;  indeed  farmers  are  in  the  habit  of  pay- 
ing £7  a  ton  for  substances  which  can  do  less  good  to 
their  crops  than  despised  "  soap  sud"  would  do.  If  aoap 
suds  could  be  reduced  to  a  solid  manure  (in  doing  wtiich 
there  would  be  little  difficulty),  then  the  manunoturen 
might  contribute  to  the  fertility  of  the  soil.  Besides  the 
use  to  which  "  mill- waste'*  and  **  soap-suds'*  can  be  a^ 
plied  by  the  farmer,  there  is  another  use  for  soap-suds; 
the  grease  can  be  extracted  from  the  liquid,  ana  again 
made  into  soap  of  inferior  kind.  The  process  has  beea 
carried  on  profitably  in  Yorkshire  for  some  time  back; 
and  now  several  parties  are  in  the  field  anxiously  con- 
tending for  obtaining  contracts  with  the  manufiKtureis 
of  this  district  for  couecting  "  soap-suds**  at  the  varioiu 
factories,  for  transforming  the  Vsud**  into  soap  once 
more.  The  manufacturers  are  ma3ring  all  necessary  in-. 
qUlries  into  liie  matter  in  the  meantime,  previous  to 
entering  on  any  engagement  with  an  EngUlli  oompan^.*' 
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ON  LIQUID  SEWAGE  MANURE. 

Sib, — If  Mr.  Sidney's  other  fftcts  are  as  incorreetly 
•teted  as  tfaoee  with  which  he  has  connected  my  name, 
hiBOommasicationcanhaTelitilevalue.  He  states  that  my 
ttopa  are  not  better  than  those  of  my  neighboim,  qnot- 
log  as  my  neighbours  &rmera  who  live  in  a  rich  vaUey 
Bx  miles  from  my  farm.  My  neighbours  are  those  whose 
wurloQS  fields  adjoin  my  own  on  every  side ;  their  crops 
this  year,  as  weU  as  others,  are  inferior  to  mine  in  about 
the  following  quantities  per  acre: — Wheat  1}  qr. ;  oats, 
•^  to  4  qn. ;  barlev  and  beans  in  similar  proportions, 
whilst  my  hsy  ano[  doyer  are  very  far  beyond  theirs  in 
production.  I  should  prefer  not  mentioning  these  dif- 
rarenoes,  but  I  sacrifice  my  feelings  to  my  public  duty. 
Although  on  a  poor  heath,  my  crops  will  bear  a  com- 
parison with  those  of  the  ridi  valley  lands,  and  I  confirm 
Mr.  Chadwick's  statement  that  it  is  greatly  owing  to 
the  application  of  liquified  manure.  All  the  solid  ma- 
nure  that  falls  from  bullocks  and  pigs  through  the  spars 
18  applied  in  a  fiuid  form,  being  largely  diluted,  and  had  I 
another  great  tank  not  a  particle  should  go  in  a  solid 
form.  To  doubt  the  value  of  liquid  manure  is  to  ignoi^ 
13-14th8  of  all  manure.  Professor  Way  stated  that 
human  excreta  were  in  the  proportion  8}  lbs.  fluid  to 
1^  lb.  of  solid — the  former  containing  nearly  all  the 
anunonia  and  soluble  phon>hates.  The  same  proportion 
will  hold  good  for  animals.  Mr.  Sidney's  statement 
*hat  my  mangel  had  benefited  by  super-phosphate  is  a 
mat  mistake  ;-^true  it  was  applied—but  on  my  day 
lands  it  failed  to  give  any  addition  to  the  crops.  I  sup- 
pose the  landakeady  contained  enough. 

Some  idea  may  be  formed  of  the  value  of  liquified 
vianure  applied  with  large  quantities  of  water  to  pasture, 
fivm  the  fact  that  five  acres  of  grass,  opposite  my  house, 
-almost  starved  a  couple  of  co^a  which  would  scarcely 
«at  it.  Now,  since  irrigation,  the  same  animals  and 
many  others  derive  rich  nourisliment  firom  the  same  soil 
•^^a  new  class  of  grasses  has  sprung  up,  and  the  milk, 
cream,  and  butter,  are  rich  and  abundant. 

It  is  a  great  mistake  to  suppose  that  liquified  manure 
does  not  benefit  wheat.  It  is  predsely  the  manure  re- 
onired,  but  then  wise  farmers  would  naturally  apply  it 
daring  q>ring  and  summer  to  the  green  and  grass  crops 
whioh  precede  the  com  crops. 

I,  for  one,  feel  deeply  indebted  to  Mr.  Chadwick  and 
thoee  who  have  so  much  enlightened  us  on  the  subject. 
The  question  is  now  resolved  Into  one  of  time  and  belief. 

In  spite  of  the  Sidneys  of  other  days,  gas,  steam,  and 
the  electric  telegraph,  and  other  once-oalled  *<  impoari- 
bllities,"  have  resolved  themselves  into  acknowledged 
truths.  So  will,  ultimately,  the  conversion  of  our  ma- 
■ure  into  our  food. 

J.  J.  MECHI, 
Tlftres-haO,  K«lv«don,  E«tex,  July  20, 1867. 


THE  APPLICATION  OF  THE  SEWAGE  OF 
RUGBY  TO  AGRICULTURAL  PRODUCTIONS. 

Sir,-— I  consider  that  it  would  be  eaOremely  unfair  to 
Mr.  Walker,  the  owner  of  the  works  for  the  application 
of  the  sewage  of  Rugby  to  agricultural  production,  if, 
in  his  absence,  I  were  to  allow  to  pass  unnoticed  state- 
ments so  couched  as  those  of  your  correspondents,  made, 
for  ought  that  appears,  without  Mr.  Walker's  authority, 
ibanded,  probably,  on  loose  answers,  and  without  any 
knowledge  on  his  part  of  the  purpose  for  which  they 
asight  be  used.  I  must  request,  as  due  to  the  important 
flob|ect,  as  well  as  to  Mr.  Walker,  that  his  own  account 
of  the  prindple  of  the  works  and  of  their  action  should 
be  given  Ailly  in  his  own  words,  which  I  apprehend  will 
oonvey  a  far  dSfibrent  impression  to  that  which  would  be 
oealed  by  the  rqmted  verbal  statements  of  himself  or  of 


the  tenant  farmer.  The  account  was  written  by 
Walker,  in  answer  to  some  depreciating  statements  of  the 
like  effect  of  those  of  your  correspondents,  promul^ted 
in  a  publication  for  the  promotion  of  certain  professional 
or  tntding  interests,  which  statement,  asserted  as  a  fact 
(what,  in  one  of  the  papers  published  in  the  Society's 
Journal  and  elsewhere  is  assumed  to  be  a  necessary  con- 
sequence], that  the  fields  manured  at  Rugby  smelt 
offensively,  and  those  statements 'also  maintained  the 
superiority  of  the  plan  of  dealing  with  the  scMrage  by 
the  manufacture  of  precipitates  in  use  at  Leicester. 
Mr.  Walker  directed  my  attention  to  his  answer  con* 
tained  in  this  account,  which,  I  may  observe,  is  much 
the  same  that  he  gave  at  Paris  in  our  audience  with 
the  Emperor,  when  he  stated  further  that  the  interest 
on  his  outlay, — which  he  thought  in  new  works  might 
be  greatly  reduced,— rent  of  sewage,  coals,  labour,  and 
all  expenses,  amount  to  £1  per  acre.  For  those  ex* 
penses  he,  on  the  average,  distributed  on  each  acre, 
100,000  gaillons  per  annum.  I  ommitted  to  state  that 
he  subsequently  forwarded  to  me  to  show  in  Paris 
specimens  of  wheat  grown  from  sewage  manure  alone; 
and  also  specimens  of  wheat  grown  on  the  same  or  the 
like  soil,  under  t&e  ordinary  mode  of  culture,  and  that 
the  contrast  of  those  spedmens  was  fully  corroborative 
of  the  statement  made  to  me  in  respect  to  his  growth 
of  wheat.  Mr.  Walker,  writing  to  the  editor  of  the 
publication  referred  to,  and  notidng  the  errors  as  to  the 
details  of  this  apparatus,  and  the  results  produced  by 
it,  says — 

It  is,  enlv  in  so  far  as  those  errors  affect  your  condosion 
aveise  to  tXM  principle  of  the  diitributlon  of  town  sewage  in 
a  Bqnid  state,  that  I  will  trouble  yoa  with  any  coirections  fai 
deteiL  I  may  mention,  howeTer,  that  I  have  not  11,  bat 
about  6|,  mfies  of  iron  pipes  branching  from  the  neighbourhood 
of  my  steam-eDffine,  like  the  fincersand  thumb  of  an  out-spread 
haaa ;  and  of  uaa  quantity  0-iOths  are  of  S  inches  diameter, 
not  6  indies.  I  hare  not  750,  but  about  470,  acres  opeiated 
upon ;  and  the  cost  of  the  works  has  been,  not  £5000,  but 
about  £3000 ;  or  7a  M.  per  head  of  the  population  of  Bugby, 
instead  of  12s.  6d.,  the  amount  you  mention. 

**  I  may  fhitlier  assure  you,  that  the  12-inch  inlet  {upe  has 
never  been  found  too  small,  though,  firom  its  very  slight  indiot , 
and  from  aoddental  cixcumitances,  it  has  occasionally  beat 
clogged  up,  as  a  larger  one  would  probably  have  been  more 
frequently.  And  as  to  the  distributing  pipes  (II -inch  gutta^ 
percha  tubing),  I  still,  after  two  years'  experience,  think  them. 
the  best  for  general  use,  as  larger  ones  would  be  too  ex])ensive 
and  too  unwteldy — ^though  <m  grass  land  I  find  it  convenient  te 
have  some  2f-inch  tubing  as  a  kind  of  moveable  main,  ficiom 
which  the  smaller  pipes  tor  distribution  bifurcate. 

"  (Die  errors  of  construction,  tben,  which  you  point  out,  have 
no  existence ;  though  I  admit  that  I  paid  the  usual  penalty  of 
iuf rodudng  new  apparatus,  in  sundry  mistakes,  wnich  have 
since  be«i  remedied ;  but  of  these  almost  all  were  attributable 
to  my  havinff  acted  upon  the  adrice  of  a  **  regularly  qualified 
engineer,*'  who,  if  I  had  followed  his  guidance  to  a  neater  ex- 
tent, would  have  led  me  to  tbrow  awav  a  vast  deal  of  money  on 
works  which  would  have  been  worse  than  useless. 

**  The  points,  however,  whidi  you  make  against  my  qrstem  are 
in  the  main  twofold :  Istlj,  that  it  is  objectionable  m  a  sani* 
taty  pdnt  of  riew ;  and,  2ndly,  that  it  is  more  expensive  than 
the  method  of  ettraetiog  from  the  Mwaf  e  its  manuriD|[  ingre- 
dients in  a  solid  form,  e.  0.,  thatof  Mr.'Wickstccd,at  Leicester. 

**  In  support  of  your  first  objection,  yoa  say.  that  when  you 
visited  Newbold  "  tne  smell  over  the  whole  district  was  decidedly 
unpleasant."  I  do  not  know  when  jour  visit  took  place,  nor 
what  special  dreumstanees,  dther  locd  or  personal  to  ^-ourself, 
could  nave  given  yon  the  impression,  but  I  most  unhesitatiogly 
and  explicitly  deny  that  the  sewage  watering  has  at  any  time 
produced  any  such  effect.  I  assert  that,  even  on  the  spot| 
when  the  watering  is  taking  place,  you  will  generally  smdl 
nothing,  never  anvthing  really  offensive,  and  that  after  the 
lapse  of  a  couple  of  hours,  or  at  a  distance  of  200  yards,  you 
wfll  never  perodve  any  unpleasant  odour;  that  the  objection 
on  this  score  is  as  noniing  to  that  which  might  be  urged  against 
the  pfaetioe  of  spreading  solid  manure.  Not  one  person  in  this 
neigfabomhood  has  compluned,  to  the  best  of  my  knowledge,  of 
any  unpleasant  results  from  the  watering  of  my  land,  while 
more  thsn  rdoKn  residents  and  visitors,  to  whom  I  have  men* 
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tioned  an  objectioa  of «  flmiUr  kind  to  -yoiin,  pnt  ftmraid  in 
the  Scotch  agricnltanU  jminitl,  Imje  kngbed  at  ita  thmSitr, 
I  baye  had-the  field  in  wbicb  my  home  afeaadfl,  eonaftang  of  86 
acre*,  tborongbly  watered ;  and  never  once  bare  I,  nor,  to  the 
beet  of  my  knowledge,  has  any  one  in  my  house,  ever  pcroeiTed 
the  iltfhtest  gmell  from  it.  Asain,  1  have  bad  metdow-gionnd, 
immeniately  adjoiniog  the  rpsiaence  of  a  neighbouring  dergy- 
man,  more  thorotuffaly  watered  than  any  other  part  of  my  land, 
and,  be  telle  me  that  in  bit  home  the  mmates  nave  never  per- 
oesved  any  ill  odoor;  and  I  bare  often  obterved  lum  ana  his 
ftmUy  eo^Bgcd  in  arohery  praotiae  on  parts  of  that  meadow 
that  had  hm  watered  within  .2i  honrSfand  within  150  yards 
of  the  spot  tbst  was  being  watered  at  the  tisse,  while  they 
might  easily  select  other  ground  for  tbeir  paftime,  if  thefe  w«re 


pereciyed  m  heaid  of  before. 

**  I  maintain,  and  I  thmk  it  a  most  important  point,  proved 
by  my  experiment,  that  town  sewage  may,  if  snffidently  di- 
luted with  water,  and  not  ailoved  to  Btagnate  or  ferment,  be 
distriboted  over  both  pastare  and  arable  land  withont  detri- 
ment to  health,  or  annoyanoc  to  tbeseniea,  of  any  one;  and 
tbst,  in  this  respect,  it  is  far  prefeiaMe  to  the  ordinaiy  method 
of  manuring  by  spreading  dui»g  In  the  osnal  solid  fonn. 

^  Tour  second  objection  is  on  the  question  of  tbe  economy  of 
Ae  practice,  and  you  institute  a  comnarison  between  the  ex- 
pense of  my  works  and  those  of  Mr.  Wicksteed,  at  Iieicester — 
»  comparison  that  will  not  bear  a  moment's  examination. 

**  Ton  anppote  that  hie  apnaratus  costs  less  per  head  of  the 
npiUation  than  mine;  but  I  have  shown  that,  on  your  own 
fil^ret,  hia  baa  cost  Ss,  4d.,  and  mine  only  Ts.  M.  Bat  you 
vmat  bear  in  mind  tbb  material  differenee,  that  that  etxpeasein 
my  case  covem  eyery  operation  to  tbe  time  tbe  whole  fertilising 
mftcrial  from  a  given  popolationt  aolable  and  ineolubla,  are 
placed  actually  in  the  land,  while  at  Leicester  it  on^  oovcxa  the 
operation  of  extracting  a  p<Miion  (less  than  a  mdety)  of  the 
yalnable  ingredients  from  a  part  of  the  sewage,  of  the  given 
'^nlation,  and  leavinff  those  ingredients  mixed  wlUialarge 
qniautity  of  carbonate  of  lime  on  the  manufkcturer's  memises  to 
M  Bold  and  carted  away  at  a  yety  ooosiderable  admtional  ex- 


**  But  let  ne  dace  the  oompttison  In  another  light.  Mr. 
Wicksteed  offers  nis  solid  manore  (formed  hj  the  precipitation, 
\sj  meana  of  lime,  of  tbe  materials  held  in  siinMnislon  in  the 
sewage^  of  Leicester)  at  45s.  a  ton*  Add  to  this  the  expenae 
of  carriage  to  the  land,  spreading,  plopghing  in  (or  dodnet  from 
the  value  the  greater  waste  ifit  he  not  plougbeidin),atlQs.  a 
ton,  and  the  farmer's  profit  from  uung  it,  at  os.  a  ton :  so  that 
lh«  valve  of  the  manure  in  the  ground  should  be  £3  a  ton. 
Boppashijf  fit  to  be  BO,  fii^  the  Bake  of  amment :  let  me  com- 
pare the  result  of  my  system  on  a  similar  oasis  of  calculation. 

"  I  distributfe  ahnnt  1flf>,(M>n  gsllnns  of  aawage  a  day ;  and 
I  have  ascertained  by  experiment  that  even  in  December  each 
ffallo|i^ieldi  ahoat  an  otince' t>f  solid  maonfo  prAci|dtated  by 
ume,  nmilar  to  Mr.  Wicksteed's  ;  so  that,  leaving  out  of  eal- 
cjol^on  tbe  valueless  carbonate  of  lima,  I. get  i  tons  12  cwti  of 
lohd  manure,  of  the  value  9iiA&  14s.«  placed  inny  land  every 
day,  in  addition  to  the  manure  remaimng  in  n  iii|uid  form, 
which  tbe  best  authoritie;  declare  \s.  bGjhcgzester  portion ;  so 
that  the  £13  IBs.  may  at  least  be  doubled,  giring  £27  12s.  a 
day  to  represent  my  '*  value  raociyed."    Xhv  you,  will  admit  to 


aUowod  to  indulge  their  tute  for  gnmdenr  of  dc^n,  and  fmiih 
of  worknaoBfaip.  Gh.  H.  WALKBR." 

Newbold  Chaafs,  Bugl^,  April  33, 1896. 

Thia  acooant,  of  Mr.  Walker's  own  tnriting,  contruted 
with  tho  account  from  fafm,  of  your  correspondent's  re- 
porting, is  chATacteristic  of  the  st^le  of  speech  as  well  as 
of  writing  of  the  latter,  which  is,  to  make  a  string  of 
assertiona  or  inttendos,the  answers  to  which  involve  long 
explanations,  or  citations  6f  proofis,  on  qaestions  tn- 
quently  irrelevantr— oeca|)ymg  time  and  trespassing  on 
patience,  or  whioh  provoke  enrt  denials,  and  lower  tbe 
character  of  the  Society's  discussions.  Hr.  Hechi  will 
deal  with  the  assertixxis  in  respect  to  his  worifft  as  be 
shall  think  fit. 

In  respect  to  tlie  writer's  statement  that,  "  Rugby  bas 
been  sewered  and  supjdied  with  water,  or,  rather,  not 
half  supplied  with  water,  under  the  plans  of  tbe  Board 
of  Health,"  it  is  to  be  observed  that,  if  be  knew  enoagb 
of  the  case  to  entitle  him  to  speak  of  it,  be  ou^ht  to  be 
aware  that,  whatever  the  principles  of  the  works  may 
be,  the  plan  of  the  works  for  the  particular  town  was 
made  by  the  consolting  engineer,  but  is  not  yet  executed 
so  as  to  give  the  fbll  supply  contemplated ;  for,  in  fact, 
little  more  than  one-tenth  of  tbe  gathering  grornid 
proposed  by  him  for  the  supply  of  the  town,  by 
means  of  permeable  land  dnmage  pipes,  bas  yet 
been  made  available,  on  account  of  the  refdsal  of  the 
oocupien  or  tbe  owners  to  allow  to  be  taken  wittiont 
exorbitant  compensation  that  excess  of  water  in  tbe  sub- 
stratum, tbe  reiooval  of  which  would  benefit  tbeir  land 
to  an  extent  to  justify  them  in  incurring  tbe  ordfnaiy 
land  drainage  expenses  for  the  purpose. 

In  rea|ieot  to  Mr.  Smith  of  Xteanston's  plans,  if  your 
correspondent  had  a  competent  knowledge  of  tbem,  be 
muBt  be  aware  that  Mr.  Smith  had  originally  prepared  a 
plan  of  a  gigantic  wheel,  of  nearly  two  hundred  feet  in 
diameter,  for  raising  tbe  sewage  of  the  metropolis  at 
its  outfall,  and  distributing  it  down  an  inclined  plane,  to 
be  applied  by  tbe  method  of  submersion,  as  at  Edinburgh, 
and  tiiat  his  eoUeagues  in  the  public  service  well  know 
tlhat  in  whataoever  be  subsequently  said  or  did,  be  acted 
not  upon  soggesUons  made  by  him,  but  upon  instructions 
given  to  him. 

Every  writer,  with  any  Just  pretensions  to  comment  on 
my  Uboursor  the  views  of  farmertf  in  respect  to  tbem, 
ought  to  be  aware  that  I  have  never  asked  tbem  for  mere 
faith  in  any  «  manure  theories"  of  my  own,  but  have 
carefully  dfi^cted  :ibeh-  attention  to  the  practical  opera- 
tion of  worki^,  of  the  produce  of  whioh  in  growing  crooe 
they  mi^t  see  and  judge  for  themselves,  and  easilv 
make  trial  for  themseltes,  and  of  the  expenses  of  which 
works  they  might  ascertain  for  themselves.  If  manures 
of  greater  fertilising  power  than  tbe  cheap  town  manures 
can  be  obtained  more  cheaply,  or  distribute  more  inof- 
fensively, rapidly,  and «omplet^y, and  more  eomiomically 
than  the  one  stated  in  the  report  of  the  trial  worit  wbicb 


be  pretty  good  interest  on  the  outUy  of  £3000,  after  aUowmg  ;  I  cited,  namely,  of  110  tons  per  acre  delivered  in  little 
ample  margin  for  workhig  expenses.  i  more  than  an  hour,  at  a  working  expense  of  one  sbf lling 

■"Ofeonrse,  IdonotmeaaforamosMnttosaythatthepro- '  and  eightpence,  I  shall  be  much  rejoiced  to  see  those 
I  are  really  anything  of  this  kind ;  but  such  is  tbe  resnliof  \  plans  in  full  practical  application. 


fits 

the  comparison  you  •  have  yourself  orlghkated  between  the  two 
iftwUhlMis  M'^  tififising  town  Bewctage ;  and  any  error  in  the  re- 
sult iQust  Ue  in  the  baais  of  ^c  i^nlatian»  via*»  the  value  of 
the  BOlid  deposit  when  precipitated. 

•*  In  conclusion,  let  me  say  that  th»  attention  which  1  baTC 
given  to  this  subject  results  •ntbeeBoviotion  that  tlie  princi- 
ple of  extracting  solid  manure  from  sewage  by  precipitation, 
or  by  any  p^her  method  bitberto  suggested,  is  essentially  errone- 
^B/tuT  It  Inyottes  a  very  large  expenditure  in  performing  the 
difficult  opeiation  of  sepiiatipg;SoJiU^£rw»iiqind;  itinvolvea 
the  loss  otthe  most  valuable  pesrtion  of  the  manure  i  and  it  re- 
jects tbe  peculiar  freilitles  for  lemoval  and  diatsibotion  which 
the  liquid  eonditkm  of  th^  sewage'  py<Mnts  \  and  I  beheve  that 
the  distribntion  ofifae  liquid  itsidf  may  be  profitably  enoctedby 
ciUTitation,  where  the  levels  permit,  and  by  steam  nowfr  where 
uey  do  not,  if  profer-aimiifmantB  he  made,  snd  wio  economy 
of  plan  and  eenstnietioa  he.  nhssfved;  that  isf  if  ■*  duly  qndi- 
ficd  engineers,"  of  a  speculativt  torn  and  temperaments,  be  not 


lam,  die, 

EDWIN  CHADWIOK. 


UPmetMttgs  0(  InstitKtifltts. 

Kandy  (C^ylok).— The  Agri-Horticultmal  Sooleiy 
hakl  a  General.  Meeting  of  4ts  members  the  8l8t  of 
January  last.'  E.  Bawdon  Power,  Esq.,  in  the  Chair. 
The  Committee*  in  presenUng  theif  report  for  the  ye» 
jnstpaaaed,  congmtukted  the  Soeiety  upon  its  prometaof 
usefuhMSM  atid  oT progress.  Thesbews  which  had  taken 
plaoe,  thoDgh  not.  of  that  striking  chataoterwbkh'Hnm 
hoped  they  would  Tea«b  by-and-bye,  had  aeverthde* 
been  the  means  of  directing  the  attention  of  residents. 
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both  oative  and  others,  to  matters  connected  with  the 
productive  ca^Witi^fl.of  the^  ialaad,  ^d^Uo  of  briDgi&g 
forwardmany  indigienoufl  productions,  someofwhtch  would 
probably  eventually  prove  of  importance  and  value. 
Among  the  more  Ipteresting'-of  :the>  lAiter  might  be 
enumerated  cqllectioofl  of  wpodtf,  oiH  gums^  and  fibres; 
and  of  these,  the  woods  were  especiaUy  well  represented 
in  the  numerous  specimens  exhibited  by  Mr.  Samuel 
JayetiUeke  and  by  Mr,  W.  H.  Wright.  Samjdes  of 
cotton,  tobacco,  vanilla,  and  variooa  spices  were  also  to 
be  seen  on  the  tables,,  and  there  was  a  fine  show  of 
English  and  native  vegetables.  The  display,  of  flowers, 
owing  to  the  unfavourableness  of  the  season,  fell  short  of 
what  might  be  expected  under  more  favoumble  circum- 
stances. In  issuing  the  list  of  prizes  for  the  next  exhi- 
bition to  take  place  in  June,  the  Committee  had  been  at 
some  pains  so  to  frame  it  as  to  direct  the  attention  of 
cultivators  to  those  productions  especially  which  were 
likely  to  prove  of  most  impoiiance  to  the  island ;  and  it 
would  be  also  seen  in  reference  to  this  list,  that  exhibitors 
were  expected  to  be  jprovided  with  some  quantity  of  the 
articles  for  which  they  are  to  look  for  pri3e8,  as  these 
prizes  would  not  b^  given  for  the  mere  samples  unless 
under  particular  circumstances,  such  as  for  a  specimen  of 
some  new  valuable  production  or  for  some  other  reason, 
which  might  be  satisfactory  to  the  committee.  The  com- 
mittee, taking  into  consideration  all  matten  bearing  upon 
the  subject,  were  not  sanguine  of  a  great  deal  being  ac- 
complished immediately,  but  they  felt  sure  that  by  means 
of  these  shows  much  good  was  being  l^radually  effected ; 
and  they  earnestly  hqped  that  the  supporters  of  them 
would  not  relax  in  their  efforts  or  allow  their  interest  in 
them  to  subside.  Upon  application  by  the  committee, 
the  Society  had  been  taken  into  union  by'  the  London 
Society  of  Arts,  a  circumstance  of  great  importance  to 
this  Society,  as  they  would  now  forward  to  England,  with 
the  certainty  of  due  attention  being  given  to  them,  any 
native  productions  which  might  be  exhibited  at  the  shows 
and  might  appear  to  the  Society  likely  to  become  of  value 
as  articles  of  export,  besides  deriving  other  advantages 
from  being  connected  with  such  a  society  in  England. 
The^  committee  were  also  putting  themselves  in  com- 
munication with  similar  societies  with  their  own  in  some 
•  of  the  other  colonies  and  in  India,  and  with  a  few  of 
these  societies  they  were  already  commencing  a  corres- 
pondence, which,  it  was  to  be  hoped,  would  prove 
mutually  advantageous.  The  committee  had  every 
reason  to  hope,  judging  from  the  anxiety  and  liberality 
ever  evinced  by  his  Excellency,  Sir  H.  G.  Ward,  in  the 
furtherance  of  all  measures  baring  upon  the  interests  of 
Ceylon,  that  at  no  distant  period  the  scope  of  action  of 
this  Society  would,  by  a  small  grant  fromthe  public  funds, 
be  extended.  The  committee  would  incidentally  allude 
to  the  beneficial  results  to  this  ooloiiy  if  cotton  could  be 
remuneratingly  produced,  and  they  considered  that  the 
intervention  of  Government  would  be  a  very  essential 
element  of  success ;  they  perceived  that  at  the  settlement 
of  Moreton  Bay,  in  the  oolong  of  New  South  Wales, 
where  cotton  cultivation  was  being  tried,  a  premium  had 
been  offered  by  4he  local  government.  The  Committee 
would  instance  the  case  of  cocoa-nut  oil,  asillustntive  of 
the  beneficial  results  of  the  interference  of  Government, 
up  to  a  certain  point,  in  new  articles  of  export.  The 
local  govemniinit  .of  the  d»y  imp(irted.»  steam-engine 
from  England,  manufactured  the  oil  in  Colombo,  and 
consigned  it  to  Loadon,  to^  the  isUad  Age^ift,  where  it 
was  sold,  and  the  account  sales,  when  received  in  Cevlon, 
were  duly  published  in  the'CKrvemment  OautU,  with  a 
note  that  the  steam-eogine  was  for  sale.  A  highly 
respeotaUe  firm  pazohased  the  engine,  deo.,  and  from  that 
|ienod  commenced  the  export  of  eoooa-nut  ml'by  private 
andivifduals,  whicKhadi  reaohed  sa  high  a  figure  at  the 
present  time.  The  conunittfle  would  further  give  expres- 
non  to  their  respeotlUl  hone  that  his  ExoeUeBcy  would, 
AS  had  been  soHoited,  he  jueaaed  to  request  the  active  do- 
operation  of  the  sevefal  Government  agents  with  the  So- 


ciety in  regard  to  the  general  subject  of  cotton  ;  and  that 
iianiffhl,  perhnas^bedhotiight  iidvieable  to  encoQitig^  so 
valuable  «  proaoOt,  by  peftntttlng  and  encouraging  tf^e 
inhabHatits  of  dhCHcts  fkvoui-able  to  its  growth,  (and 
therd  wete  tbdnsands  of  acres  well  adapted  for  its  cuUv- 
vation)',  to  pay,  A>r  a  certain  period,  a  portion  of  the  t^k 
due  by  them  to  Government  m  cotton,  the  rate  at  which 
it  was  TO  be  received  to  be  fairly Acyusted,  and  the  cotton 
60  received  tp  be  .sold  in  the,  colony,  which  might  be  done 
without  diffifiuUyi  to  any  of  the  mercantile  island  firms. 
This  procedure  the  committee  understood  vras  some^^rs 
ago  adopted  in  the  case  of  plumbago,  and,  if  sanctioned 
in  the  case  of  cotton,  might  be  strictly  limited  to  a  period 
whioh  would  permit  ofthe  experiment,  as  to  the  character 
and  value,  and,  if  any  impetus  were  given  thereby,  to  the 
further  cultivation  of  this  valuable  article  being  fairly 
tested.    The  committee  considered  it  highly  probable 
that  the  i-e-arrangement  of  the  fiora  of  the  island  by  the 
superintendent  of  the  Royal  Botanic  Gardens,  which  was 
in  active  progress,  mig^t,  while  it  was  a  measure  much 
required   for   the  credit  of  the  colony,  lead   to  some 
valuable  discoveries  in  which  this  Society  might,  per- 
h»ps,  aid  in  regard  to  the  properties  of  plants,  4&c.,  and 
be  thus  susceptible  of  being  turned  to  valuable  account. 
They  submitted  that  the  adoption  of  the  ••  Cui  bono"  prin- 
ciple, both  in  respect  to  the  degree  of  public  aid  in  fur- 
therance of  such  investi^tions,  and  to  experiments  carried 
out  by  this  Society,  might  be  carried  too  far,  and  effec- 
tually arrest  both  discovery  and  improvement.    In  oon- 
dusioD,  the  committee  had  much  pleasure  in  submitting 
an  account  of  the  receipts  and  expenditure  of  the  past 
year,  by  which  it  would  be  observed  that  afler  the  ex- 
penses of  the  last  exhibition  had  been  met,  there  was  a 
tMilance  of  £45  Ss.  left  in  the  hands  of  the  honorary 
treasurer.    While  the  committee  looked  with  satisfac- 
tion upon  this  balance,  they  did  not  forget  that  it  was 
largely  owing  to  the  liberality  of  exhibitors  in  retm*ning 
to  the  Society  their  prize  money.    The  greatly  increased 
number  of  medal  prizes,  which  it  had  been  determined 
to  offer  for  competition  at  the  exhibition  of  this  year, 
would  be  a  serious  addition  to  the  expenses  of  the  Society, 
but  the  committee  confidently  hoped  that  the  numbei'of 
subscribers,  which  last  year  amounted  to  75,  would  i^each 
a  still  higher  number  this  jrear.  The  Society  was  un-en- 
cumbered  by  any  outstanding  debts,  with  the  exception 
of  small  sums  to  the  local  newspapers  for  advertisementi, 
accounts  of  which  have  been  a{^lied  for  but  not  yet 
rendered- 


MEETINGS  FOR  THE  ENSUING  WEEK. 

TuKS,  Zoological,  9.  ^      . 

FiL  Ignited  Serriob  Init.,  3.    Colonel  Chemej,  <*  On  the  PoUti 
«al,  Mllltaiy,  sad  Coounerclal  Importance  of  theSaphntet 
Beatstolndfe.'' 


PARIilAMBNTABY  REPORTS. 
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111,  Peniaa  Expedition— Eitinwte  of  tbft  Bxtamdiuqr  Ex^ffdi- 
tue.  .  . 

KftdonallBdQattlon  (ire]and)-22nd  Report  of  ths  CpmnOs- 
fionen,VoLI. 

1 83.  .NstT^-aeppleiBeBtMy  Sstteate. . 

US.  BUU^nLosn  Sqototiee,  •  i 

119. Sale  of  Con,  Ac.  -..*..        ' 

122. Land  and  AaseiMd  Taxes,  Ac.  (^cotIand))AcU  Aini;!^ 

1 23;  — ^  Tarnation  6f  Laiidl^lBiiaaiid)  Act' AttenAn^if. '     ' 

laa.  >.*>— ^Tapip»Bi»AotsC<irtitnita>M> 

las,  ......^Ba]4.of01ii6sneS«okf»fte4.PieMatSoii.  1 

]03«  Warehaml^ectiQa— MiAi|iiefor£Tidence.     ,  .,  ..i: 

18t.  Civil  Contlngenciss— AiDCOnnt    '     .     ,    , . 

184.  Tea  and  Sti^ir^Aceoanti. 
tti;  KewVMIaad-^B«p€ftillHM'fluilMtt&ltttoe. 


11%,  iMak  Tmnipoti  OoijIi^^Bepert  ftom  ftiM  Commlttiw. 
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PATENT  LAW  AMENDMENT  ACT. 

APPU0ATI0X8  rOR  PATINT8  AND  nOTICTIOX  AXiOWIB. 

IFrcm  Gageile,  July  17.] 

Daifd  9tk  Mag,  1857. 

13?4.  Joluuin  Philippe  Becker,  51,  Bxe  DondeaariUe,  k  la  Chapelle 
St.  Denlf,  Patia — ImproTemenU  In  the  mode  of  dlreilDf 
animal,  Tegetable,  and  mineral  ol|)eot8. 
Dated  2Ut  May,  1 857. 

1438.  John  Wesley  Hackworth,  DarUngton-^Improrementt  in  ma* 
chlneiyor  apparatoa  for  forcing,  lifting,  and  exhausting 
wriftom  bodies  and  liqoidi,  applicable  to  bJaat  famaoes. 
Dated  21th  Mag,  1857. 

X494.  James  SaTory,  Tewkeebary,  Gloocestershire— A  maohine  for 
separating  seeds,  whlteeoats,  and  dirt  teom  wheat  and  seeds, 
aims,  and  dirt  firom  barley,  and  for  cleaniog  and  polishing 
wheat,  barley,  and  other  grain  fit  for  nuurket. 
Dated  2nd  Jume,  1857. 

U50.  Oharlea  Shaw,  Birmingham— A  new  or  improred  mannfootnre 
of  matts  for  photographic  and  other  pictures. 
Dated  121*  Jtme,  1867. 

1646.  Joseph  Wliitworth,  Manchester— Improrements  in  ordnance, 
fire-arms,  and  projectiles,  and  in  machinery  employed  in 
their  manofoetare. 

Dated  l7tkJuiu,lWI. 

1683.  Henry  Hoseh,  13,  Old  Jewiy-chamben— An  Improred  ahirt- 
OQtting  nuMdiIne.    (A  communication.) 
Dated  20C*  June,  1857. 

1T22.  William  Wright,  Shefleld— ImproToment  in  flashing  appa- 
ratuses appUcable  to  cisterns  and  waterdosets. 
Dated  2Smd  Jmme,  1867. 

1741.  John  Norrls,  Junr.,  New  York,  and  George  Wontenholm,  St. 
Louis,  Missouri,  U.S. — Improrements  in  macUneiy  for 
making  nails,  bolts,  spikes,  screws,  riTets,  and  screw  hlanks. 

1743.  Richard  Murdoch,  Baltimore,  U.S.— ImproTcd  running  gear 
for  ▼chides. 

ITtf.  Thomas  Maekeaile,  Rathbono-plaoe,  Oxford-street— Improve- 
ments in  the  internal  decorations  of  thoMpartsofboildiags 
to  which  window  dnperies  are  to  bo  aiflxed,  and  ia  the 
arrangement  and  construction  of  the  curtain  fixtures. 
JDalAfl4lft  J»Me,]857. 

1T61.  Robert  Mallet,  Bridge-street,  Westminster— Improrementa  in 
tiles  and  coTOrings  for  rooA  and  other  parts  of  buildings. 

1793.  Henry  Genlurt,  Liege,  Belgium— ImproreaBents  in  fire-arms, 
in  rifleing  the  same,  and  projectiles  employed  therewith. 

1765.  Jolm  Juekes,  8,  Dame-street,  Islington— Improrementa  in 
washing  maobineiy. 

176T.  Jabez  Church,  Upper  Kennington-lane.  Vauxhall— -Improve- 
ments in  the  mannAieture  of  artificial  f^l. 

1T69.  George  Henri  Marc  Mnnu,  Haadsworth,  StaflbrdsUre— Im- 
provemeBts  in  the  manufocture  of  metal  tubes  and  azlea  or 
shafts. 

1771.  Ernest  Auguste  Boony,  St.  Gall,  Switxerland — Improvements 
in  apparatus  or  machinery  for  working,  expressing,  and 
moulding  clay  and  other  plastio  materials. 

1773.  John  Henry  Jirfmson,  47,  LincoIn'S'inn-fields— ImproraBents 
in  the  preparation  of  sarjkces  for  receiving  paintings  or 
printed  impressions  thereon.    ( A  communlcattoa. ) 

1TTS.  Edooard  ISesnier  de  la  Pontonerie,  Paris— Improvements  in 
apfantus  for  oonsomlng  smoke. 

JDoiAlls/ Jt^v,  1857. 

1831.  Joseph  Nickless,  Coalbrook-dale,  Salop— A  new  or  improved 
railway  chair. 

18S3.  Alexander  Prince,  4,  Trafolgar-aquare,  Charing-eroas-Im- 
proveoMttts  ia  the 'constnotkm  of  irons  vsedlgr  tailors  and 
others  for  presring  cloth  and  other  materials.  (A  commu- 
nication.) 

IMS.  William  Edward  Newton,  66,  C'haaeery-lane— Improved  pro- 
eeoses  for  ornamenting  metallic  svfoees,  and  for  produdng 
surfoccs  in  intaglio  or  in  relief  for  printing  purposes.  (A 
communication.) 

Dated2mdJmim,l»1, 
Frederic  Lodwlg  Hahn  Danchell,  462,  New  Oxford-street,  and 
Heniy  Rimber,  tirove-terxnoe,  Clapham — Improvements  in 
the  manufhcture  of  fire  and  wateiproof  bricks,  plato,  cm- 
eibles,  and  other  vessels,  forms  for  castings,  and  sintllar 
articles.  (A  eommunicatloi.) 
Edouard  Beckman  Olofton,  Colofne,  Prussia— Improwmante 
ia  the  msiiiiiMiinm  of  pigmsiits  or  edUmxe  fiv  preserving 


1841.  Marguerite  Antoinette  Laurent,  39,  Rue  de  I'EchiqulBr,  Paris 

— A  new  antiseptic  composition. 
1843.  William  McCraw,  Edinburgh,  N.B.— Improvements  in  ths 

production  of  photonaphic  pictures. 

1846.  Charles  Orphin  and  Edwaid  Lyons,  Bixmingham— Certria 

improvements  in  table  and  other  Iamp». 

1847.  George  Cutler,  Manchester— Inaprovements  in  mangles. 
1849.  William  Rowan,  Belihst— Improvements   In  seutchiu  sad 

heckling  flax  and  other  simUar  vegetable  fibres,  and  fa  ns- 
chine^  employed  therein. 
1861.  Charles  W*.  Woodworlh.  Liverpool— Improvements  appDeaUe 
to  capstans  and  other  like  purchases.    (A  eommuniaUlon.) 

Dated  3rd  Jufy,  1W7. 

1863.  Joseph  Lockett,  Strangeways,  abd  William  Watson,  Alsua- 
dna,  Dumbarton,  N.B.—Improvements  in  machinery  fcr 
engraviiw  on  tradng  designs  for  cylindrical  or  other  sniftcM 
for  printing  calico  and  other  materials. 

1666.  Aleiander  Angus  Croll,  Harold's  Wood  Lodge,  RomflMd— Im- 
provements In  the  treatment  of  liquors  containing  eomUia- 
tions  of  sulphur  with  ammonia. 

1657.  Emanuel  Ruegg*  39,  Rue  de  I'Echlquier,  Paris— An  hnprovel 
culf^wd^r  inkstand. 

1869.  Heniy  D.  Mears  and  William  Houlton,  Junr.,  Baltlmors,  VJB. 
— An  improved  seal  for  railway  luggage  ^Wi*i^  Air  ottar 
purposes. 

1861.  WUliam  Thomas  Hendry,  38,  Upper  Thames-street,  and  Bo- 
bert  Heniy  Hancock,  23,  Great  Percy-street,  Pentoavills- 
Improvements  ia  the  maauflwture  of  flexible  tabes  or  host 
pipes. 

1863.  Thomas  Royds,  Thomas  Rosoow,  and  James  Lord,  Rochdale- 
Improvements  in  lifting  heavy  bodies  under  certain  dnem- 
slanoes,  such  as  miaerus  or  other  subetanees  fh»  nfaNS  ts 
the  surfoce  of  the  earth,  or  fhrni  one  stoiy  of  an  edUss  (s 
anoOker,  and  in  machinery  or  apparatus  to  be  used  for  n6h 
purposes. 
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WSBKLT  LIST  OF  PATENTS  SEALED. 


139. 
142. 
150. 
160. 
169. 

174. 

179. 
188. 

316. 


236. 
262. 
301. 

316. 
468. 
498. 
690. 
840. 
1360. 


Jmiglttk. 
Charles  mderio  Vasserot. 
Charles  Frederic  Yasserot. 
John  Lcpg. 
¥Vederick  Walton. 
William  Henry  Barlow  and 

Henry  Woodhouse. 
John    Massey  and  James 

Hargreaves,  Jun* 
Samool  Dyer. 
Francois  Alexandre  Nicolas 

Delsarte  and  Elisie  YaUn. 
John  Whines. 
William  Stnbbe  and  James 

Burrows. 
James  Stead  Crosland. 
Arthur  Mallns. 
Brook  Hodgson  and  John 

Carter. 
Julian  Bernard. 
Charles  Cowper. 
William  Oakes. 
Charles  Henry  Mvmf, 
Simon  Martin  AUaire. 
Robert  Stirling  NewalL 


Ju^2ltt. 

183.  Thomas  Harris. 
189.  JaBMsWame. 
197.  Robert  Johnstone. 


198.  William  Roberts. 

199.  Henry  WUUamWiaiknit. 

203.  George  Bedson. 

204.  Charles  Friderio  Ysnaot. 
John  FoUiott  PowelL 
Thomas  Ayles  and  Bobcrt 

Andrews  Ayles,  Juar. 
Patrick  Henry  Sharksy. 
Jamea  Harris. 
WIUiamLitteU  Timid. 
Rd.  Archibald  BrooBsa. 
George  Leonard  DosIUai* 
WalterHeaderscnSlitsfiaa. 

Rd.  Archibald  Broomsa. 

Richard  Laming. 

Samuel  Hart. 

John  Harding. 

WUIiaan  Wood  PUchsr. 

John  Milaes  and  Wffli« 
Thompson. 

Theodore  HyU  Jeoneni. 

Charles  Colton  Dennett 

Joseph  and  Edmund  Bit- 
cliff. 

Joseph  Belshaw. 

John  Peter  Booth. 

Jolm  Stenhouse. 
1346.  Stephen  Yeldhsm. 
1407.  William  Whitehead. 
1413.  John  Hardley. 


213. 

214. 
216. 
237. 
389. 
239. 
249. 
160. 
311. 
323. 
373. 
391. 
636. 

697. 

686. 

1037. 

1177. 
1247. 


PATESm  OH  WHICH  THX  StAMT 

1564.  El^ah  Henry  Brindloy. 

1668.  Thonaas  Wright. 
1671.  JOhn  Livesey. 

JU|r  150. 

1669.  JohnLockhart. 

JatolOl*. 
IMO.  wniiam  Beckett  Johnson. 


Dorr  or  £60  MA«  ma  Fi»* 

JWbUM. 

1698.  ThcmasChambers,Juir. 
1624.  George   Tertouon  WUIOI 

and  George  Pnyne. 
1664.  Robert  Hemy  ~^ 

ju^iod. 

1691.  Richard  Roberts. 
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Ho.  in  the 
B^ter. 


Date  of 
Registratloa. 


400T 
4008 


July  16. 
»    16. 

ta      30. 


The  Waistcoat  Shirt  ...........  .....••m.mm. 

flinroved  FknmeflvaChaffouttlng') 

HonoGiihBttiaf'pnventtve  Head  collar 


Proprietors  Name. 


^  Hoaleiy  Vest  m. 


..•■»■  in.  t.».»....«. 


/  The  Bxedslor  PeneQ  ShaipoMr,  or 
\    GtMial  Co«pe  Cnyon ... 


} 


Henry  Woodrow 87,  GraavUlo-squHU,  CterfceMeO. 

{n-MOlf  Richmond  and  Hapnr  >  'jjii^ « 

Cook 


/Thos.    Ashwell    and  James 
t    BobeoaWaUb........... 

Chnriea  Rowloy  and  Co.  .......... 


r4,H»'aKfliri, 
\    BetMI^-ftnot 
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FRIDAY.  JULY  31.  1857. 


AET  TREASURES  EXHIBITION^ 

The  period  fixed  for  the  Society's  viait  to 
thd  Art  Treasures  Exhibition  at  Manchester,  is 
the  week  oommencing  Monday  next^  the  3rd  of 
Angnst. 

Arrangements  have  been  made  with  the  Great 
Northern  Bailwav  to  take  the  members  and  their  friends 
from  London  to  Slanchester  and  back,  by  any  ti-ains,  er- 
pr€9$  or  otherwise,  on  and  after  the  1st  of  Angnst,  at  a 
fare  and  a-half  the  double  journey,  viz.,  £2  l^s.  6d.,  1st 
class;  £1  17s,  6d.,  2nd  class.  The  tickets  to  be  avail- 
able for  seven  days  from  the  date  of  issue. 

The  Great  Northern  will  also,  if  a  sufficient  number 
of  members  express  their  intention  of  going,  run  a  special 
train  on  Monoay,  the  3rd  of  August,  for  their  accom- 
modation ;  but,  to  enable  this  to  be  done,  the  members 
should  send  in  their  names  to  the .  Secretary  of  the 
Society  as  early  as  possible. 

The  members  are  invited  to  a  S<iirie  at  the  Koyal 
Institution,  Manchester,  on  Wednesday,  ^the  6th  of 
August.    Ladies  are  invited. 

Excursions  will  be  arranged  to  visit  some  of  the 
distant  mills  and  manufactories. 

It  is  proposed  that  the  members  and  their  friends 
should  dme  tocher  on  One  day  during  the  visit. 

As  in  the  case  of  the  visit  to  Paris,  persons  duly  pro- 
posed for  membership  will,  thongh  not  actually  elected, 
be  admitted  to  all  the  privileges  of  *he  Manchester  visit. 

The  Looal  Committee  ot  Manchester  haye 
made  the  following  arrangements :— • 

The  Literary  and  Philosophical  Society  of  Man* 
Chester  have  placed  their  rooms  (Geocge-fitreei)  at  the 
dimosal  of  the  Society  of  Arts,  where  a  reception  room 
win  be  provided  for  the  members,  and  proper  oittcers  will 
be  in  attendance  to  give  informatioUf  and  where  com- 
munications may  be  addressed  on  and  after  the  27th 
July. 

Bnrmission  has  been  granted  for  the  members  to  visit 
the  following  warehouses,  works,  &c.,  during  the  week  of 
the  visit  on  showing  their  caids  of  meinbeiBhip : — 

Wahebouses. — S.  Fletcher,  Son,  and  Co.,  Manchester ; 
J.  and  N«  Philips  and  Co.,  Manchester;  John  Pender 
and  Co.,  Manchester;  Potters  and  Norris,  Ikfanchester ; 
S.  and  J.  Watts  and  Co.,  Manchester. 

Ibon  Wobks,  &c.^ Edward  T.  Belhouse  and  Co., 
Manchester;  Wm.  Fairbaim  and  Sous,  Manchester ;  P. 
Fairbaim  and  Co.,  Leeds;  Joseph  LockeU  and  Co., 
Strangeways  Engraving  Works,  l^Ianchester ;  Mather  and 
Piatt,  Manchester;  William  Muir  and  Co.,  Britannia 
Works,  Manchester ;  James  Nasmyth  and  Co.,  Patricroft, 
Manchester;  Parr,  Curtis,  and  Co.,  Manchester;  Peel, 
Williams,  and  Peel,  Manchester;  Piatt  (Brothers)  and 
Co.,  Oldham;  Sharp,  Stewart,  and  Co.,  3Ianchester; 
Joseph  Whitworth  and  Co.,  Manchester ;  Richmond  and  . 
Chandler,  Agricultural  Implement  Works,  Manchester; 
James  Walton  and  Co.,  Cardmakers,  Denton. 

Glass  Wobks.— Percival,  Yates,  and  Vicken,  Mani» 
Chester ;  Webb  and  Ellis,  Manchester. 

Mills  and  Manuf^vctobies. — Jas.  Akroyd  and  Sons, 
'  (Worsteds,  &c.),  Ilalifa:^ ;  Armitags  and  Wand,  Man- 
chester; Sir  E.  Armitageand  Sons  (Cotton),  Hanchos- 
ter;  Thomas  Bazley  (Cotton),  near  Bolton;  Bradshaw 
and  Hammond  (Printworks),  Levfinshulma;  Thomas 
Dickins  and  Co.  (Spring  Vale  Dye  Works),  Middleton, 
ilear  ManehesCer ;  Thon^as  Hoy le  Land.  Oor,  Mayfield^ 
Print  Works,  Manchester;    Thomas  Houldsworth  and' 


Co.  (Cotton),  Sianchester ;  Kershaw,  Leese,  Sidebotham, 
and  Co.  (Cotton),  Stockport;  Marshall  and  Co.  (Flax), 
Leeds;  Oxford-road  Twist  Company  (Cotton),  Man- 
chester; Samuel  Badclifle  and  Sons  (Cotton),  Bochdale; 
Titus  Salt  and  Co.  (Worsteds,  &c.),  Saltaire,  Bradford; 
Seedley  Printing  Company,  Manchester;  P.  Spencer 
(Alum  Works),  Pendleton ;  Richard  Sykes,  Bleach 
Works,  Stockport. 

Permission  nas  also  been  received  to  visit  the  foUoir- 
ing  Institutions  :— 

Royal  Eicchange  (Reading  Room).  Porti<^  (Library 
and  News-room).  Royal  Innrmary.  Ragged  Industrial 
Reformatory  Sehook«  Atbenasum  (Beading  Room). 
Mechanics'  Institution.  Chetham's  Library.  Free 
Library.  Peel-park  Museum  and  Library.  Manchester 
Corporation  Water  Works. 

It  is  to  be  distinctly  understood  that  the  member* 
have  not  permfssion  io  visit  works  where  a  manufacture 
is  carried  on  of  simiUr  character  to  any  in  which  they 
may  be  engaged  or  may  be  personally  interested. 


Members  desiring  any  information  respecting  afioom- 
modation  at  hotels  or  lodgings,  should  apply  to  Mr. 
Haden,  at  the  Offices  of  ^e  Ark  Treasures  Exhll^ltiQii 
Committee,  100,  Mosley-street,  Manchester,  with  precise 
infoixDAtion  as  to  the  extent  of  accommodation,  and  the 
period  for  whii^  it  is  required. 

Members  intending  to  join  in  this  visit  vflio 
baye  not  already  received  their  cards,  may  ob- 
tain them  by  applicatipYi  to  the  Secretary,  at  the 
reception  rooms,  Literary  and  Pfailoeophical 
Society,  Manchester.  The  Manchester  Visit 
Oommittee  will  meet  at  the  above  rooms  at  11 
o'clock  to-morrow  (Saturday). 

Members  will  have  the  privilege  of  introdne* 
ing  two  friends,  either  ladies'  or  gentlemen,  to 
join  the  party,  to  whom  cards  will  also  be  issued 
on  the  application  of  a  member. 


lUli  ■!  I 


HONORARY  LOOAL  SECRETARIES. 

The  followinip  gentlemen  have  been  appointed 
Hcmorarv  Local  Secretaries  :^— 


Axon,.  William 
Aihsworthj  T.  Crooke 
Barker,  Dr.  Herbert 
DurUogton,  John 
Pelkhi,  William 
Hoimes,  Herbert  M. 
Hume,  Bev.  Dr. 
Macready,  W.  C.  . 
Newall,  Henry 
Feel,  George 
Ratcliffe,  C. 
Rfefaardson.  Dr.  Thomas 
Ryland;  Arthur      '    " 
Spiers,  R.  J. 
Tartt,  Wm.  Macdowel 
IflHieaOe^-Balme,  EX^Bl 


fbr  Chester^ 
Blackburn. 
Bedford. 

£Tadfoi4.  ■»    ^. 

Nottingham. 
Derby. 
Livei-pool. 
Sberi>onie,  Donet. 
JEtochdale. 
Manchester. 
Wolverhampton . 
Newcastle-upon-Tyne. 
Birmingham. 
Oxford. 
Cheltenham. 
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Hirfleld. 


...  ^.NOTICE  TO  INSTITUTIOJW.      - 

•  TbeOouneilhaving  pnvchased  from  the  Messrs. 
Longman  a  nxmiber  of  copies  of  the  Spciety's 
Reports' on  Industrial  Instruction,  for  the  use  of 
the  Institmions  in  UtrtonV  th6  Secrettt^y  irKi  be 
■prepared  to  send  JJ^.i^s,  frcet)f  chaijge,*^l»  any 
of  the  Institutions  applying  to  him  for  them. 
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DISTRIBUTION  OF  CERTIFICATES  AND 
PRIZES  (HUDDERSFIELD). 

The  Certificates  and  Prizes  awarded  by  the 
Society's  Examiners,  at  the  examination  held  in 
Hnddersfield  during  the  first  week  in  June,  were 
distributed  to  the  Buccessful  candidates  on 
Wednesday  evening  the  29th  inst.,  at  the  Riding 
School,  Huddersfield.  The  Right  Hon.  the  Earl 
Qraayille  predded* 

The  Secretary  read  the  following  reports  from 
the  examiners: — 

The  Board  of  Examinors  report,  for  the  information  of 
the  Coimcil,  that  the  results  of  the  recent  Examinations 
held  bv  the  Society  of  Arts  at  Huddersfield  for  the  mem- 
bers of  the  Mechanics'  Institutions  of  the  north  of  Eng- 
land in  union  with  the  Society,  and  for  those  pupils  who 
had  been  instructed  in  affiliated  schools,  are  highly 
ntisfactoiy.  For  the  details  of  the  Examination  they 
refer  to  the  several  reporU  of  the  Examiners  in  the 
different  subjects  and  their  subdivisions. 

The  Board  of  Examiners  believe  it  to  be  their  duty, 
whether  as  regards  the  future  Examinations  of  the  So- 
ciety of  Art«,  or  with  reference  to  the  interests  of  the 
young  men  themselves,  to  call  public  attention  to  those 
features  which  require  amendment  or  alteration. 

In  the  first  place  they  would  observe  that  while  the 
answering  in  the  special  subjects  was  in  many  cases  of  a 
very  high  order,  and  displayed  genius,  industry,  and  re- 
•earch,  yet  the  general  style  of  answering  in  the  prelimi- 
nary papers,  which  were  set  with  a  view  to  test  the  hand- 
writing and  familiarity  of  all  the  candidates  with  correct 
spelling,  the  ordinaiy  laws  of  English  composition ,  and  the 
oommon  rules  of  arithmetic,  was  much  below  the  standard 
which  the  Board  of  Examiners  had  agreed  on.  In  these 
elementaiy  subjects  the  average  of  the  attainments  of 
the  candidates  was  below  that  of  London.  The  Board 
of  Examiners  recommend  that  more  attention  be  given 
to  these  **  common  things."  On  the  acquirement  of  this 
simple  elementary  knomedge  will  often,  in  a  great  mea- 
sme,  depend  whether  the  candidates  ever  shall  have  the 
opportunities  afforded  them  of  testing  their  industry  and 
ADilify,  as  proved  by  their  acquirements  in  higher 
branches  of  knowledge.  In  the  eyes  of  an  employer  an 
acquaintance  with  algebra  will  not  compensate  for  in- 
accuracy in  common  addition,  nor  will  a  profound  know- 
le^e  of  history  much  avail  him  who  cannot  spell. 

They  recommend  that  in  future  years  the  preliminary 
examination  be  made  a  stringent  test  of  the  attainments 
of  the  candidates  in  the  rudiments  of  a  common  English 
education;  that  the  examination  of  the  preliminary 
papers  do  not  take  place  during  the  progress  of  the 
examinations  as  at  present,  but  that  this  duty  be  re- 
mitted to  the  Board  of  Examiners  to  discharge  after  the 
examination  shall  have  been  concluded,  and  that  no 
credit  be  given  to  the  special  papers  of  any  candidate 
who  ahall  not,  in  his  elementary  examination,  oome  up 
to  a  certain  standard. 

The  experience  acquired  by  the  Board  of  Examiners, 
leads  to  the  oanviction  that  it  would  be  desirable, 
wherever  it  may  be  possible,  to  define  more  strictly  than 
has  been  done  hitherto,  the  subjects  of  examination,  and 
te  recommend  one  or  two  cheap  text-books,  not  more, 
that  may  easily  be  procured. 

To  give  a  wide  choice  of  books  is  about  equivalent  to 
recommending  none  at  all,  for  the  means  of  the  candi- 
dates will  not  admit  of  their  purchasing  a  large  number  of 
books,  and  even  if  it  were  practicable,  it  would  not  be 
desirable,  for  a  multiplicity  of  books  tends  rather  to 
distract  than  concentrate  the  attention  of  the  student. 
The  candidates  should  not  be  leit  to  grope  their 
way  without  a  guide,  and  to  acquire  by  slow  degrees, 
towards  the  end   of  their   reading,  that  information 


with  which  they  ought  to  have  been  furnished  at  the 
beginning.  The  Board,  therefore,  are  of  opinion 
that  in  iSl  the  subjects  a  definite  line  of  examtnatioD 
ought  to  bo  laid  down,  to  enable  candidates  to  direct 
their  reading  in  such  a  way  as  to  lead  them  to  concen- 
trate their  application,  instead  of  being,  as  it  is  too  often 
at  present,  loose,  vague,  and  desultory. 

The  experience  of  the  Board  of  Examiners  leads  them 
strongly  to  recommend  thai  the  local  o«ntres  of  elimi- 
nation next  year,  be  not  multiplied  b^ond  those  whicb 
may  severally  be  taken  charge  of  and  personally  >nper- 
intended  by  at  least  one  member  of  the  Beard,  liwy 
believe  that  the  Mechanics'  Institutions,  the  oommerdal 
schools,  and  the  public  generally,  will  be  better  satisfied 
by  the  Society  of  Arts  publicly  and  explicitly  assumiDg 
the  entire  resijonsibility  of  these  examinations. 

The  Board  of  Examiners  strongly  recommend  to  the 
Council  that  the  subjects  tb  be  examined  in  next  year— 
with  as  little  alteration  from  the  present  scheme  as  pos- 
sible—the Time-tables,  with  the  selected  "  Centres  of 
Examination,"  be  made  known  to  the  public  not  later  than 
the  end  of  September,  so  that  the  Mechanics'  InstitutioD^, 
the  commercial  schools,  and  the  other  bodies  connected 
with  the  Society,  may  have  ample  time  to  organize  their 
classes  for  the  Society's  Examinations  to  be  held'throngh- 
out  the  country  durmg  Whitsun-week,  commencing  the 
24th  of  May,  1858. 

Mathbmaticb. 
The  Examiners  in  Mathematics  at  Huddersfield  retort 
as  follows : — 

*'  The  subjects  examined,  the  number  of  candidates  in 
each,  and  the  certificates  awarded,  will  be  found  in  the 
general  tabular  statement. 

"  While  the  results  of  the  recent  Examinations  ai 
Huddersfield  are  in  many  respecte  eminently  satisfactory, 
it  is,  at  the  same  time,  proper  to  call  attention  to  existing 
defeets.  Several  of  the  candidates,  in  their  haste  to  take 
up  advanced  subjects,  have  failed  or  neglected  to  master 
those  elementary  principles  on  which  aU  real  progress 
must  be  based.  To  fail  in  algebra  and  to  answer  well 
in  trigonometry  is  inverting  the  natural  order  of  aonnd 
mathematical  attainment ;  a  real  knowledge  of  firtt 
principles  is  of  far  more  value  than  a  ready  tamiliarity 
with  the  working  of  mere  mechanical  rules,  as  applied  to 
the  solution  of  the  questions  proposed. 

"  The  Examiners  have  also  remarked  a  general  slow- 
ness and  needless  minuteness  in  working  out  their 
questions.  Some  candidates  carried  this  so  far  as  to  copy 
out  at  length  the  printed  questions  themselves,  instead  of 
referring  to  them  by  their  proper  numerals.  Othen 
went  through  every  step  of  the  proofs  with  the  most 
laborious  precision .  Thus  several  of  the  candidates,  who 
did  very  well  so  far  as  they  went,  wasted  the  short  time 
at  their  disposal.  The  Examiners  would  prefer  the 
salient  points,  and  the  chief  steps  of  the  solution,  to  he 
given  with  neatness  and  brevity.  To  pick  out  the  lead- 
ing features  of  a  proof  indicates  a  much  higher  masteiy 
of  the  question  than  is  shown  in  setting  out  the  entire 
demonstration.  On  this  ground  the  Examiners  belieiVi 
judging  from  the  specimens  of  the  work  done,  that,conld 
more  time  have  been  given,  the  results  would  have  heen 
still  more  striking.  The  Examiners  have  been  ^ring 
in  the  award  of  first  and  second-class  certificates.  The 
rules  previously  laid  down  did  not  admit  ofa  larger  issue. 
It  diould  be  borne  in  mind  that  the  certificates  ^^^ ^ 
higher  gi-ade  than  the  prizes,  and  it  is  right  that  they  showd 
be  so  considered  by  the  public.  The  certificates  erohody 
the  formal  decisions  of  the  Board  of  Examiners  on  the 
respective  merits  of  the  several  candidates,  and  this  de- 
cision is  confirmed  by  the  authoritative  sanction  of  the 
Society  of  Arts  in  its  corporate  capacity ;  while,  whether 
prizes  shall  in  addition  be  awarded  must,  in  a  ([rest 
measure,  depend  on  the  contingent  liberality  of  private 
persons  from  vear  to  year. 

•*  In  arithtnetic,  the  Examinen  will  be  prefiared  to 
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fttUch  oonsidemble  importance  to  a  re^dy  familiarity 
with  the  properties  of  decimals,  especially  in  their  appli- 
cation to  the  monetary  and  other  common  businew 
transaotionB  of  commercial  life. 

"  JAMES  BOOTH. 

"  CHARLES  BKOOKE. 

"  JAMES  GLAISHER." 

BOOK-KEEPINQ. 

The  Ezamiiier  in  Book-keeping  report*  thui :-« 

**  I  consider  that  Ibr  the  most  part  the  papers  sent  in 
exhibited  a  want  of  application  to  the  sabject  matter  of 
examination,  especially  with  regard  to  that  uortion  of  it 
which  comprised  the  working  out  in  a  practical  form  of 
the  sapposititious  transactions.  In  one  instance  only  was 
this  fairly  done ;  in  the  majority  it  was  scarcely  done  at 
all.  But  there  were  two  or  three  instances  in  which  the 
answers  to  all  the  other  questions  showed  a  praise- worthy 
and  laborious  pains-taking.  On  the  whole  I  think  these 
papers  not  satis&otory,  and  1  have  no  objection  to  say 
that  I  consider  the  assignment  of  marks  was  governed 
by  a  liberal  Judgment  with  a  view  to  avoid  discourage- 
ment to  the  candidates ;  they  are,  on  the  average,  de- 
cidedly inferior  to  the  London  Examination  Papers. 

"J.  BALL." 

Phtstos. 

The  Rev.  A.  B.  Powsb,  one  of  the  Examiners  in  Phy- 
sics, says  :-— 

"  In  oommunicating  to  you,  for  the  information  of 
tJie  Council,  the  result  of  my  experience  of  tlie  late 
examination  held  at  Huddersfield  under  the  auapioes  of 
the  Society  of  Arts,  commencing  June  1,  and  continued 
during  the  four  following  days,  my  observations  will  be 
direoted  to  two  principal  heads;  first,  as  regards  the  gene- 
ral ch^noter  andeifect  of  the  Examination,  and,  secondly, 
as  relates  to  the  department  of  Mechanics  and  Physics, 
in  the  conduct  of  which  I  have  been  associated  with  Mr. 
Brooke  and  Professor  Goodeve. 

**  I  have  great  satisfaction  in  stating  my  conviction, 
that  the  general  reeult  of  the  Examination  held  at 
Huddersfield  will  be  found  to  equal  the  most  sanguine 
anticipation  formed  of  it ;  in  estimating  the  value  of  the 
work  accomplished  on  this  occasion,  and  in  judging  of 
the  merits  of  the  papers,  it  must  be  remembered 
that  this  was  the  first  attempt  in  the  locality  of 
the  Northern  Institutions;  ana  to  form  a  correct 
oompamtive  estimate,  reference  should  be  made  to 
the  first  Examination  held  in  London,  rather  than  to 
that  of  the  present  year.  It  will  be  found,  no  doubt, 
that  many  of  the  faults  noticed  last  year  in  London 
have  re-appeared  at  Huddersfield ;  but  the  same  experi- 
ence which  has,  to  a  great  extent,  corrected  them  in  the 
first  case  will,  in  due  course,  remove  them  in  the  second. 
With  this  view,  it  will  be  desirable  to  have  the  directions 
and  suggestions  of  the  Examiners  circulated  among  the 
Institutions  at  the  earliest  possible  period  before  the 
formation  of  classes  for  the  ensuing  season.  It  was  very 
obvious  that  many  of  the  late  candidates  at  Hudders- 
field were  totally  unaccustomed  to  the  work  of  ex- 
amination ;  they  appeared  to  have  but  little  idea  of  the 
method  of  using  the  limited  time  allowed  for  the  papers 
to  the  best  advantage,  and  the  style  of  work,  as  regards 
writing  and  arrangement,  was,  in  many  cases,  defective. 
It  will  be  well  to  point  out  to  the  managers  of  Institu- 
tions the  importance  of  some  drill  in  this  description  of 
examination  work,  as  several  candidates  might  have 
taken  a  higher  jjrade  if  these  pointehad  been  understood. 
The  general  spirit  which  pervaded  the  Examination 
Rooms,  and  the  feeling  shown  by  the  candidates  were 
highly  eneonraging.  It  cannot  be  doubted,  but  that 
true  eiimestness  of  purpose  animated  the  great  majority, 
and  that  many  will  be  found  taking  part  in  the  struggle 
of  future  years,  in  the  hope  of  higher  success. 

I  endeavoured  to  carry  out  the  programme  of  the  ex- 


amination in  every  particular.  I  am  not  aware  of  any 
single  omission.  I  held  vivd  voce  examinations  in  nvcry 
subject  marked  for  such  exercise ;  the  results  of  these 
examinations,  according  to  my  estimates,  I  have  for- 
warded for  the  information  of  my  colleagues,  and  I  hope 
that  my  awards  will  be  in  harmony  witli  the  character  of 
the  written  papers. 

'*  With  resard  to  the  special  divisions  of  Mechanics  and 
Physics,  as  the  awards  determined  by  the  joint  estimate 
of  the  examiners  are  already  in  your  luinds,  I  need 
only  remark,  that  the  papers  will  bear  comparison  with 
those  worked  in  London  last  year,  and  that  with  furtlior 
exercise  in  the  details  of  examinations,  the  candidates 
may  be  expected  to  acquit  themselves  very  well. 
It  appears  that  greater  attention  is  generally  given 
in  tne  north  of  England  to  puie  than  to  ap- 
plied mathematics  ;  I  believe  Dr.  Booth's  experi- 
ence will  corroborate  this  statement.  I  found  some 
of  the  candidates  very  well  prepared  to  answer  vivd  voce 
questions  on  trigonometry  and  conic  sections,  particularly 
the  former ;  but  I  observed,  when  I  attempted  to  con- 
nect these  subjects  with  physics  the  candidates  were  not 
generally  able  to  follow  me.  The  physics  pai)ers  plainly 
show  that  the  candidates  have  not  ))een  accustomed  to 
deal  with  experimental  evidence,  and  I  could  not  bnt 
see  in  this  an  indication  of  a  want  in  the  lecture  arrange- 
ments of  the  m^ority  of  Institutions.  If  definite  courses 
of  lectures  on  expenmental  physics  could  bo  provided, 
with  the  aid  of  supplementary  class  teaching,  a  great  im- 
provement might  DO  effected  in  this  department,  and 
advantage  would  accrue  in  many  ways,  whicli  the  olpcct  of 
this  report  will  not  permit  me  to  speak  of  more  at  large  ; 
it  will  not  be  out  ot  place,  however,  for  me  to  commend 
this  suggestion  to  the  notice  of  the  Institutions  in  Union. 
It  is  a  matter  well  worth  the  consideration,  too,  of  tlio 
proprietors  and  managers  of  the  largo  and  important 
works  distributed  throughout  the  Northern  counties. 

"  I  think  it  desirable  further  to  add,  that  I  liave  formed 
a  strong  conviction  of  the  inexpediency  of  multiplying 
centres  of  examination  beyond  the  limit  that  can  \m 
managed  by  the  personal  attention  of  the  Board;  in  otlicr 
words,  that  wherever  an  examination  is  held,  thero 
ought  to  be  at  least  one  member  present  who  would  be 
responsible  for  its  proper  management  in  all  respects. 
This  opinion  is  founded  upon  my  general  knowledge  and 
experience  of  examination  work,  and  the  effect  of  irres- 
ponsible agency  in  such  matters,  rather  than  uj^on 
any  observations  at  Huddersfield ;  for  it  is  only 
just  for  me  to  say,  that  I  was,  at  my  late 
visit,  most  cfiicicntly  supported  by  the  able  scci'c- 
tary  of  the  Institution,  wlio  was  indefatigable  in  Iiis 
attention  to  every  requirement,  and  that  I  was  aluo 
greatly  aided  by  many  members  of  the  committee,  to 
whom  I  feel  tliat  my  warmest  thanks  are  due.  I  would 
only  further  add,  that  it  will  be  well  to  have  not  only 
the  subjects,  but  the  time,  places,  and  order  of  the  en- 
suing Examination  published  as  soon  as  possible.  The 
arrangement  of  the  subjects  I  consider  should  be  the 
same  for  all  places ;  and  I  would  suggest  a  few  altera- 
tions in  matters  of  detail,  to  which  it  would  be  scarcely 
expedient  to  allude  in  this  report. 

"  A.  BATH  POWER." 

Chsuistbt. 

The  Examiners  in  Chemistry  report  thus  :— 
"I  find  that  the  Huddersfield  papers  on  Chemistry, 
though  slightly  inferior  to  those  given  in  by  the  London 
competitors,  are,  with  two  exceptions,  highly  creditable 
to  their  authors. 

•*  J.  STENHOUBE." 

Professor  Solly  adds : — 

"  I  have  not  reported  respecting  the  results  of  tlie 
Huddersfield  Examination,  Mcause  I  had  agreed  with 
Dr.  Stcnhouse  that  he  alone  should  report ;  lest,  Iiowcvcr, 
he  may  not  have  done  so,  I  write  to  aay  that  the  chemi- 
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:al  replies  were,  on  the  whole,  eatisfactory ;  they  were 
certainly  not  so  good  as  the  replies  given  by  the  London 
candidates,  which  were  remarkably  good  ;  but  they  were 
good  and  creditable  replies.  Probably  the  two  sets  of 
candidates  were  of  different  age6  and  circumstances ;  the 
latter  were  more  like  the  replies  of  teachers,  whilst  the 
former  appeared  to  be  the  replies  of  weU-taught  pupils. 

"E.SOLLY." 

Animal  Prtsiologt. 

The  Examiner  reports  that  only  one  candidate  presented 
himself  at  this  examination  and  returned  answers  to  six 
of  the  questions ;  that  these  answers  are  all  more  or  less 
defective,  and  evince  only  the  most  superficial  knowledge 
of  the  subject,  but  as  they  are  free  from  positive  errors, 
the  Examiner  has  awarded  to  them ,  collectively,  ten  per 
cent,  of  the  marks  assigned  to  the  paper. 

W.  SHARPEY. 

English  Litebatube. 

The  Examiners  in  English  Literature  and  English 
History,  have  to  report  to  the  Society  of  Arts  that  they 
have  awarded  first-class  certificates  to  Candidates  (299), 
(220),  (288),  (330),  and  second-class  certificates  to  candi- 
dates (209),  (24G),  in  English  Literature.  First-class 
certificates  to  Candidates  (227),  (262),  (215),  (220), 
(259),  (264),  (267),  (272).  (288),  (289),  (257),  (276),  and 
second-class  Certificates  to  candidates  (274),  (246),  (208), 
(311),  in  English  History.  They  recommend  for  a  prize 
in  English  Literature,  (299),  and  in  English  History, 
(227).  They  wish  further  to  state  that  the  results  of  the 
examinations  in  both  subjects  have  been  highly  satisfac- 
tory, and  much  exceeded  their  expectations. 

The  papers  sent  in  by  candidates  in  both  subjects  were 
desei*ving  of  unqualified  approbation ;  they  displayed,  not 
only  great  careandaccuracy ,  but  an  amount  of  thoughtful- 
ness  the  examiners  were  not  prepared  to  anticipate.  In- 
deed, the  answers  of  those  candidates  whom  the  exa- 
miners have  recommended  for  prizes  and  certificates  of 
the  highest  class,  especially  in  English  History,  have 
not,  in  their  experience,  been  surpassed  by  any  class  of 
candidates  in  similar  subjects. 

The  Examiners  would  be  very  happy,  if  such  were  the 
condition  of  examinations  generally,  to  submit  these 
papers  to  any  gentlemen  who  might  wish  to  peruse  ihem ; 
observing  at  the  same  time  imX  only  a  very  limited 
P|eriod  of  three  hours  was  allowed  for  answering  the  ques- 
tions in  English  Literature,  and  two  papers  containing 
questions  in  English  History. 

The  difficulty  of  these  questions  may  be  tested  by  the 
printed  papers. 

The  Examiners  have  already  had  to  return  to  the  So- 
ciety a  ver;^  favourable  report  of  the  improvement  at  the 
London  Examinations,  and  they  consider  those  of 
Huddersfield  in  no  degree  inferior. 

JOHN  BREWER. 

F.  TEMPLE. 

T.  DUFFUS  HARDY. 

French. 
The  Examiner  in  French  reports  :— 

"I  herewith  return  you  the  Huddersfield  French 
papers  I  have  examined,  and  am  happy  to  be  able  to  re- 
port favourably  of  not  less  than  ten  candidates  out  of 
the  seventeen.  1  beg  to  recommend  Nos.  312,  227,  266, 
and  235  for  a  certificate  of  excellence,  Nos.  322,  265, 
and  236,  for  a  certificate  of  proficiency,  and  for  a  certifi- 
cate of  competency,  Nos,  282,  238  and  295.  With  such 
a  result,  I  think  we  have  reason  to  be  very  satisfied, 
when  we  recollect  what  very  little  encouragement  has 
been  given,  up  to  the  present  time,  to  a  proper  and  effi- 
cient study  of  the  modem  classical  languages,  and  when 
we  bear  in  mind  the  many  difficulties  which  stand  in  the 
way  of  the  great  mass  of  our  young  men,  for  the  acquire- 
ment of  a  foreign  dialect,  even  when  that  dialect  is  no 
other  than  the  French.    It  is  quite  gratifying  to  trace  in 


the  papers  of  Nos.  266,  235  and  255,  the  same  coDscien- 
tious  and  persevering  application  which  they  first  evinced 
in  their  oral  examination  as  reported  by  M.*Brocard,  who 
kindly  conducted  the  oiul  examinations  at  Huddersfield, 
in  my  unavoidable  absence.  I  have  also  noticed  with 
plea^re  throughout  most,  of  those  papers  from  young 
men  evidently  self-taught,  ihe  total  absence  in  their 
answering  grammatical  questions,  of  that  abstract  and 
subtle  phraseology  with  which  it  is  too  often  the  lot  of 
pupils,  under  a  mure  regular  training,  to  have  their 
memory  burthened  to  the  detriment  of  their  better 
faculties.  In  short,  the  quality  of  the  French  papen 
(decidedly  superior  to  those  of  the  London  candidates,) 
is  upon  the  wnole,  and  of  course  relatively  speaking,  very 
good  and  very  promising. 

"A.  MARIETTE." 

Gebsun. 

The  Examiner  in  German,  says:—- 

**  The  paper  of  267  is  as  creditable  as  any  I  have  re- 
ceived from  the  London  candidates,  and  the  woricof 
243,  231  and  238,  very  promising." 

•«  A.  BERNAYS." 

Gkoorafht,  Descbiptivs  akd  Phtsical. 

The  Examiners  in  Geopraphy  report  that  the  answer- 
ing of  the  Huddersfield  candidates  was,  upon  the  whole, 
satisfactory.  At  the  same  time,  they  feel  bound  to  ob- 
serve that  the  answering  of  some  of  the  candidates  was 
very  unequal ;  that  is,  mistakes  were  made  in  simple 
things,  while  difficult  questions  were  answered  elaLo- 
rately,  and  a  very  considerable  amount  of  reading  and 
research  displayed  in  their  treatment.  They  would  also 
call  attention  to  the  fact  that  few,  if  any,  of  the  candi- 
dates, either  in  London  or  Huddersfield,  could  draw  from 
mere  memory,  without  the  aid  either  of  map  or  book,  an  ac- 
curate map  on  a  large  scale,  with  the  mountains,  riven,  chief 
divisions  and  principal  towns  filled  in  with  predsion  as 
regards  latitude,  longitude,  and  elevation.  But,  unlen 
a  candidate  can  do  this  for  a  large  majority  of  the  coun- 
tries on  the  earth's  surface,  he  cannot  be  said  to  have 
attained  to  proficiency,  much  less  to  excellency,  in  hit 
knowledge  of  descriptive  geograph;^.  The  attention  of 
the  managers  of  mechanics'  institutions  and  commercial 
schools  ou^ht  to  be  drawn  to  this  omission. 

In  physical  geography  the  answering  was  very  good, 
several  of  the  candidates  having  received  credit  for  the 
greater  part  of  the  questions.  It  may,  however,  be 
worthy  of  consideration,  whether  geology  should  not  be 
separated  from  physical  geography,  and  made  a  separate 
suDject  of  examination. 

J.  BOOTH, 
W.  HUGHES. 

Mr.  W.  HuGBEs,  who  condncted  the  oral  examinaiioo 
of  the  candidates  in  geography,  at  Huddersfield,  ihiu 
reports : — "  Fifteen  candidates  presented  themselves  for 
the  examination  in  descriptive,  and  sixteen  in  physical 
geo^phy.  I  was,  upon  the  whole,  well  satisfied  with 
their  answers  to  the  vivd  voce  questions  which  I  put,  ao^ 
I  consider  several  of  the  number  entitled  to  a  full  pro* 
portion  of  the  total  number  of  marks  which  it  is  agreed 
to  award  to  high  attainments  in  the  oral  portion  of  the 
examinations.  I  may  observe  that  I  found  a  warm 
interest  excited  in  Huddersfield*  by  the  Society's  pro- 
ceedings, and  am  confident  that  a  knowledge  of  the  re- 
sults of  the  examinations  is  awaited  there  with  anxiou 
expectation."  "  W.  HUGHES." 

Latik  akd  Rouan  History. 

The  Examiners  in  Latin  and  Roman  History  recom- 
mend that  the  candidates  be  placed  in  the  order  set  down 
in  the  schedule. 

The  standard  of  attainment,  indicated  by  these  certi- 
ficates. Is  not  a  high  one,  but  the  papers  of  several  of  the 
candidates  are  creditable  for  (apparently)  self-tao^ht 
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men,   and  only  wanted  greater  acciiracy  to  obtain  a 
higher  number  of  marks. 

U.  W.  BROWNE. 

FRANCIS  R.  SANDFORD. 

Lord  Granville  then  addressed  'the  Meeting,  after 
which,  the  Rev.  Dr.  Booth,  Chairman  of  the  Board  of 
Examiners,  introduced  the  successful  Candidates  to  his 
Lordship,  who  presented  them  with  their  respective  Prizes 
and  Certificates  as  below. 

PRIZES.* 

Bower,  James Darlington  Mechanics' Insti- 
tution. 

Broadbent,  Allan  Huddersfield  Mechanics*  In- 
stitution. 

Charleton,  John Newcastle  Church  of  Eng- 
land Institute.f 

Coleman,  Joseph  James Halifax  Mechanics'  Institu- 
tion. 

Connon,  William  Ings-house  Academy ,  Wake- 
field. 

Harrison,  William Bradford  Mechanics'  Institu- 
tion. 

Ileslop,  Henry  Penn RiponMechanics' Institution. 

Hield,  Sam Leeds    Mechanics'   Institu- 

tion.f 

Hirst,  James  Binns Huddersfield  Mechanics'  In- 
stitution. 

Hough,  Joseph  Leeds  Mechanics'  Institu- 
tion, f 

Leake,  Joseph Huddersfield  Mechanics' In- 

stitution.f 

Lister,  Alfred LeedsMechanics' Institution. 

Long,  J.  P.Atkins Ings-house Academy, Wake- 
field. 

Naylor,  John,  jun Halifax  Mechanics'  Insti- 
tution. 

ScarboroughyThomasSmith.Halifax  Mechanics'  Insti- 
tution. 

Schofield,  Abraham  Wakefield  Mechanics' Insti- 
tution. 

For  Drawing. 
Booth,  Amos  Huddersfield  Mechanics'  In- 
stitution.;( 

CERTIFICATES.§ 
Arithmetic,  S3  Candidates. 

Alverthorpe  Hall  School :— Michael  Shillito  (P). 

Darlington  Mechanics'  Institution : — James  Bower  (P). 

Dewsbttiy  Mechanics'  Institution : — Daniel  O'Leary  (C). 

Haley  Hill  Working  Man's  College: — ^Isaao  Bairstow 
(C),  Richard  Cockroft  (P),  Barzillai  Greenwood  (C), 
Michael  Broadbent  (C),  James  Spencer  (C). 

Holmfirth  Mechanics' Institution: — Matthew  Haigh  (P). 

Huddersfield  Mechanics'  Institution :— Alfred  Mills 
Blackburn  (C),  Thomas  Broadbent  (P),  Charles  Glen- 
dinning  (P),  James  Hartley  (C),  Joseph  Leake  (P). 

Ings  House  Academy : — William  Connon  (E). 

Leeds  Mechanics'  Institution : — Charles  Thomas  Barnes 
(C),  Sam  ^Hield  (E),  Joseph  Hough  (P),  Alfred 
Piokard  (C). 

Making-place  Hall  School :' Roberts  Bottomley  (C), 
Adam  Clarke  Cottam  (P),  Joe  Crowther  (C),  Walter 
Whitehead  (Cj. 

Mossley  Mechanics'  lastitntion,  ( Y.U.) : — John  Pogson 
(C). 

*  Each  Prise  conristed  of  a  set  of  books,  of  the  valae  of  £4, 
to  which,  in  eertmio  special  cases,  a  money  prize  was  added. 

f  Money  Prise  of  £6  68.  added. 

i  Kooey  Prise  of  J^b  58.,  and  **  Fergasson'a  Hand-book  of 
Aiebiteeture." 

§  In  this  list  (E)  after  a  name  signifies  a  Certificate  of 
Excellence,  (P)  of  ProficicQcy,  (0)  of  Competency. 


Wakefield  Mechanics'  Institution : — Joseph  Albert  Dear 
(P),  Abraham  Schofield  (£). 

BooKRXBPiKo,  18  Candidates. 

Halifax  Mechanics'  Institution : — John  Leach  (Pj. 
Huddersfield  Mechanics'  Institution : — Charles  Glendin- 

ning  (P). 
Leeds  Mechanics'  Institution : — Sam  Hield  (P). 
Making-plaoe  Hall  School  :-><John  Sagar  Veevers  (C). 
Wakefield  Mechanics'  Institution : — Abraham  Schofield 

(C). 

Algebra,  28  Candidates. 

Alverthorpe  Hall  School :— Michael  ShiUito  (P). 

Darlington  Mechanics'  Institution  r-^ames  Bower  (C). 

Dewsburv  Mechanics'  Institution : — Daniel  O'Leary  C). 

Haley  Hill  Working  Man's  College ; — Isaac  Bairstow  (P), 
William  Birkbedc  ^C),  BarzilGii  Gi^eenwood  (C). 

Huddersfield  Mechanics'  Institution  : — Thomas  Broad- 
bent (C). 

Ings  House  Academy: — William  Connon  (P). 

Leeds  Mechanics'  'institution : — Sam  Hield  (C),  Jo- 
seph Hough  (E),  Alfred  Pickard  (P). 

Making-place  Hall  Scliool:— Joe  Crowther  (P),  Thomas 
John  Denton  (C),  George  Edward  Gee  (C),  Edward 
Herring  (C),  George  Lord  (P). 

Wakefield  Mechanics'  Institution  :^  Joseph  Albert  Dear 
(C),  Abraham  Schofield  (C). 

York  Mechanics'  Institution : — Henry  Irwin  Jenkinson 
(C). 

Geometry,  24  Candidates. 

Alverthorpe  Hall  School :— Michael  Shillito  (P). 

Darlington  Mechanics'  Institution  : — James  Bower  (C). 

Dewsburv  Mechanics'  Institution : — Daniel  O'Leary  (P). 

Eccleshill  Mechanics'  Institution : — Benjamin  Baxter  (C), 
Joseph  Jowett  (C). 

Haley  Hill  Working  Man's  College : — James  Spencer  (C). 

Holmfirth  Mechanics'  Institution :— Matthew  Haigh (PJ. 

Huddersfield  Mechanics'  Institution  : — Thomas  Broad- 
bent (P). 

Ings  House  Academy : —  William  Connon  (P),  J.  P. 
Atkins  Long  (E). 

Leeds  Mechanics'  Institution : — Sam  Hield  (P),  Jo- 
seph Hough  (£),  Alfred  Pickard  (C). 

Making-place  Hall  School :— George  Edward  Gee  (C), 
Edward  Herring  (C),  Robert  Hutchinson  (C),  George 
Lord  (P). 

Mossley  M.echanic8*  Institution  (Y.U.) : — John  Pogson 
(C). 

Wakefield  Mechanics'  Institution : — Abraham  Schofield 
(C). 

York  Mechanics'  Institution :— Henry  Irwin  Jenkinson 

(P). 

Mensuration,  10  Candidates. 
Black  Dike  Mills  Literary  Institution :— William  Dock- 
ray  (C). 
Daiiington  Mechanics'  Institution :— James  Bower  (C). 
Dewsbury  Mechanics'  Institution : — Daniel  O'Leary  (C). 
Huddersfield  Mechanics'  Institution  :  —  Alfred  Milnes 

Blackburn  (P),  Thomas  Broadbent  (C),  Joseph  Leake 

(E),  William  Lockwood  (C). 
Ings  House   Academy: — William  Connon  (C),  J.  P. 

Atkins  Lon^  (P). 
Leeds  Mechanics'  Institution : — Sam  Hield  (C). 
Wakefield  Mechanics'  Institution  :— Abraham  Schofield 

(E). 
York  Mechanics'  Institution :— Henry  Irwin  Jenkinson 

(E). 

Trigonometry,  12  Candidates. 

Huddersfield  Mechanics'  Institution :— Thomas  Broad- 
bent (P). 

Ings-house  Academy: — William  Connon  (E),  J.  P. 
Atkins  Long  (E). 

Ijeeds  Mechanics'  Institution :— Sam  Hield  (C),  Joseph 
Hough  (E),  Alfred  Pickard  (P). 

Making  Place  Hall  School :— George  Lord  (P). 
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MoMley  Mechanics'  Institation,  (Y.U.) :— John  Pog«on 

(P). 
Wakefield  Meohanics'  Institution :— Abraham  Schofield 

York  Mechanics*  Institution  :--Henry  Inrin  Jeukinsoo 

CoNio  Seotiohs,  5  Candidates. 
Alverthorpe-hall  School :— Michael  Shillito  (P). 
Leeds  Mechanics'  Insiitotion  :^Joseph  Hough  (G). 

Nautioal  Astbonokt,  8  Candidates. 
Leeds  Medhanlcs'  Institution  :»Joseph  Hough  (C). 

Statics  and  Dynahics,  7  Candidates. 
Ings-house  Academy :— J.  P.  Atkins  Long  (C). 
Leeds  Mechanics'  Institution  :— Joseph  Hough  (C),  Alfred 
Lister  (P),  Edmund  Outram  (C). 

Practical  Mechanics,  6  Candidates. 

Huddersfield  Mechanics'  Institution  :»Thomas  Broad- 
bent  (C). 

Leeds  Mechanics'  Institution :— Edmund  Outram  (P), 
Joseph  Hough  (P). 

Hydrostatics  and  Pneumatics,  4  Candidates. 
Ings  House  Academy :— J.  P.  Atkins  Long  (P). 
LeedsMechanics'  Institution:— Alfred  Lister  (P),  Edmund 

Outram  (C). 
Northallerton  Mechanics'  Institution :— John  Stamford 

Walton  (P). 

Eleotbicitt,  3  Candidates. 
No  Certificates  awarded. 

Heat,  4  Candidates. 
Ings  House  Academy :— J.  P.  Atkins  Long  (P). 

LeedsMechanics*  Institution,— AlfredListcr  (P).  Edmund 
Outram  (P).  ^   ' 

Northallerton  Mechanics'  Institution :— John  Stamford 
Walton  (C). 

Chemistry,  7  Candidates. 

Halifax  Mechanics*  Institution :— Joseph  James  Cole- 
man (EK 

Making-plaoe  Hall  School :— George  Edward  Gee  (P), 
Edward  Herring  (P). 

Northallerton  Mechanics*  Institution :— John  Stamford 
Walton  (P). 

Wakefield  Mechanics*  Institution :— Samuel  Brewer 
Brooks  (P). 

Physiolooy,  1  Candidate. 
No  Certificate  awarded. 

Botany. 
No  Candidates. 

Agriculture. 
No  Candidates. 

Political  and  Social  Economy,  1  Candidate. 
Wakefield    Mechanics*    Institution: — James    Edward 
Blakeney  (C). 

English  History,  17  Candidates. 

Bradford  Mechanics*  Institution :— William  Harrison  (E), 
William  Jaques  (E),  Benjamin  Raby  (C). 

Halifax  Mechanics'  Institution :  —Joseph  Greenwood  (E). 

Huddersfield  Mechanics'  Institution:— Alfred  Milnes 
Blackburn  (E),  Alhin  Broadbent  (E),  Allen  Eamshaw 
(P),  John  William  Haigh  (E).  Joseph  Leake  (E.) 

Leeds  Mechanics'  Institution  :— Charles  Thomas  Barnes 
(P),  Sam  Hield  (E),  William  Knapton  (C),  Alfred 
Lister  (E).  i         v    /» 

Moflsley  Mechanics'  InstituUon :— Joseph  Howard  (E). 
Newcastle  Church  of  England  Institute :— John  Charleton 

(E),  Richard  William  Henaell  (E). 
Sheffield  People's  College :— Edmund  Hutchinson  (P). 

GsoGRArBY,  16  Candidates. 
Bradford  Mechanics'  Institution :— Benjamin  Rabv  (P). 
Geoi^  Peacock  (P).  •*  ^  ^   ' 


Darlington  Mechanics^  Institation : — James  Bofner  (E). 

Kcdeshill  Mechanics'  Institution : — ^Bei\)amin Baxter  (C). 

Huddersfield  Mechanics'  Institution :— John  Berry  (Pi, 
Charles  Glendinning  (C),  William  Hilton  (C),  Jamea 
Binns  Hirst  (E),  Thomas  Walker  (£). 

Liverpool  Collegiate  Institution  : — Thomas  Ecdeitoo 
GibbjCJ. 

Leeds  Mecnanics'  Institution : — Alfred  Lifter  (£),  Ed- 
mund Outram  (P). 

Northallerton  Mechanics'  Institution :— John  Stamford 
•Walton  (P). 

English  Litsrature,  9  Candidates. 

Huddersfield  Mechanics*  Institution  : — Thomas  Barrett 
(P),  Allan  Broadbent  (E),  Allen  Eamshaw  (P),  jQtt|^ 
Leake  (E),  James  Brignall  Walton  (C). 

Halifax  Mechanics'  Institution: — John  Nay  lor,  jna., 
(E). 

Making-place  Hall  School : — John  Sagar  Veeven  (E). 

Roman  History  and  Latin,  7  Candidates. 
Bradford  Mechanics*  Institution  :--William  Wilcock  (C). 
Ing's  House  Academy :— William  Connon  (P). 
Leeds  Mechanics'  Institution : — Alfred  Pickard  (G). 
Liverpool  Collegiate  Institution: — Thomas  Ecdeston 

Gibb  (C). 
BheflTield  People's  College,  Edmund  Hutchinson  (E). 

French,  17  Candidates. 
Huddersfield  Meclianics'  Institution :— William  Kilner 


(C),  Richard  Thomas  Marsden  (C). 
alifsx  F    '      


Halifax  Mechanics'  Institution  :-^Thomas  Smith  8cir- 

borough  (K). 
Newcastle  Church  of  England  Institute : — John  Chaiie- 

ton  (E). 
Oldham  Lyceum :— Thomas  CrcUin  (E),  William  Staple 

Ripon  Mechanics*  Institution : — Henry  Penn  Heslop  (£)« 
Shefitcld  People's  College :— John  Cnttell  (C). 
Wakefield  Mechanics*  Institution :— Matthias  Willuin 
Crossley  (P),  Arthur  Goldthorp  (P). 

German,  8  Candidates. 
Halifax  Mechanics'  Institution : — John  Cordingley  (I". 
Huddersfield  Mechanics'  Institution : — Samuel  Donkerv 

ley  (E),  John  William  Haigh  (P). 
Leeds  Mechanics'  Institution  :  —  James    Denton  (P), 

Sam  Hield  (E),  William  Knapton  (P). 
Shefiield  People's  College :— John  Cuttell  (C). 

Drawing.* 
Huddersfield  Mechanics'  Institution : — Amos  Booth  (Ei- 


NATURE  PRINTING. 

The  Ring  of  Prussia  has  presented  Mr.  Henry  ^' 
bury  with  a  large  gold  medal,  for  the  work  eutitW 
"  The  Ferns  of  Great  Britain  and  Ireland,"  illustnted 
by  his  [Hroccss  of  nature  printing. 


f  0nit  (tmamumt. 

UTILISATION  AND  TRANSPORT  OF  FAECAL 

MATTER. 

Sir, — There  is  a  very  pretty  quarrel  lietween  Uf- 
Chadwick  and  Mr.  Sidney  on  the  sulject  of  the  **  Ap- 
plication of  Sewage  Water  to  Cereal  Crop."  The 
positiye  and  negative  are  both  In  the  supeiUiive. 

Of  the  value  of  human  excreta  there  seems  to  be  d<' 
dispute.  The  average  individual  produces  about  lOlbf. 
of  ammonia  per  annum,  equivalent  to  two  bushels  ^, 
wheat,  value,  say  12s.  This  I  gather  from  the  paper  (« 
Mr.  Lawes.  the  philosophic  mactitioner.  But  tliis  i^ 
with  the  ammonia  on  the  land.  The  oott  of  geUing  it 
there  is  so  much  subtracted  from  its  intrinsic  i^oe. 

*  Betams  not  complete. 
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Mr.  Chadwiok  insists  that  the  oheapesiiiiodeof  tmnsiV 
is  to  mix  the  excreta  with  many  times  their  bulk  of 
water— Hiilute  them  to  an  excess  which,  **Mr.  Campbell's 
bailiffat  Rugby  says,  makes  them  too  w*eak,  except  in  very 
dry  weather,  to  be  of  any  value." 

**  The  sewage  liquid  manure  is  so  weak  they  only  uro 
it  to  wash  in  guano  or  soot.  Thev  tried  it  with  roots 
the  first  year  and  made  a  complete  failure.  They  nevet 
dreamed  of  applying  it  to  wheat—knew  better.*'  Still, 
however  weak,  if  the  whole  of  the  excreta  were  in  it,  a| 
the  end  of  the  year  lOlbs.  per  head  of  ammonia  mus^ 
have  been  deposHed^good  cereal  manure. 

Now  it  would  be  very  unfair  to  deny  to  Mr.  Chadwiek 
veiy  considerable  merit  for  his  constant  agitation  of  thi$ 
sewage  questiaD.  There  can  be  no  doubt  that  he  hat 
beenver^instnuBcntal  in  his  Board  of  Health  capacity 
in  drawmg  public  attention  to  it,  and  he  has  pointed 
out  very  dearly  the  importance  of  making  drains  an^ 
sewers  as  non-porous  as  tne  pans  of  water*olosets.  But 
his  merit  seems  to  end  in  his  becoming  the  partisaq 
of  a  vicioas  system  of  pipe  drain  pedantry,  arising  fhmi 
a  want  of  comprehensive  reasoning  on  his  datum  i^ct — the 
watereloset,--of  which  his  pipe  drainage  isbnttheenlarge- 
inent^-an  elongated  water  closet— just  as  the  old  sewers 
and  drains  were  by  him  designated  "  elongated  cesspools.'* 

The  water  closet  is  exceedingly  cleanly  and  neat  as 
regards  the  individual  house  of  the  wealthy  man  on  the 
eminence.  Mr.  Ohadwick  will  say  this  is  far  better  than 
the  saturation  of  soil  around  porous  cesspools  beneath  or 
around  the  house.  Quite  true ;  but  the  Stygian  river 
must  crop  out  somewhere,  and  so  in  the  case  of  London 
it  finds  it  way  into  the  Thames.  It  is  said  that  only 
one-fifth  of  the  London  houses  are  water-closeted.  What 
the  results  of  this  has  been  in,  the  river  we  can  appre« 
oiatfl,  and  what  the  result  of  the  other  four-fifthi  would 
be,  we  mi^  imagine. 

So  far,  Mr.  Chsdwick's  s}*8tem  of  pipe  drainage*— sup« 
posing  it  perfectly  fteefrom  scrubbing  Ivushes,  and  greasei 
and  broken  joints,  and  cracked  pipes,  and  other  diffi* 
cnlties,**80  far  it  must  end  in  a  congregated  monster 
nuisance,  like  the  Kiln  bum  at  the  head  of  the  Serpen* 
tine  in  former  times.  Mr.  Chadwick  had  to  provide  for 
this,  and  consulted  Mr.  James  Smith  of  Deanston,  who 
told  him  of  the  marvels  wrought  by  flooding  the  descend* 
ing  grassy  slopes  near  Edinburgh  with  the  **  Foul  bum." 
An  experiment  had  to  be  made,  and  Manchester  was 
selected,  a  town  then  purely  of  **  middens  " — foecalmat* 
ter  deposited  on  ashes  in  shallow  cesspools.  A  barge 
was  fitted  with  an  engine  and  pump,  and  another  barge 
was  filled  partly  witli  the  contents  of  the  middens,  and 
towed  along  the  canal  to  the  fanning  districts.  There 
the  foBcal  matter  was  made  liquid  with  the  canal  water 
and  ready  to  be  pumped  through  hose  on  to  the  farmers* 
fields.  But  the  liquefiers  and  the  farmers  could  not  under* 
stand  each  other  till  a  local  agent  undertook  the  opera- 
tion, >nd  by  the  liquid  emollient  of  "  Yeale,"  ad- 
ministeied  at  evening  meetings,  accomplished  the  feat. 

In  this  case  the  cost  of  transportingwater  for  liquefying 
was  avoided,  and  the  transport  of  the  foecal  matter  was 
arranged  in  a  very  cheap  mode.  It  would  be  well  to 
know  if  the  practice  is  continued,  and,  *'  if  not,  why 
not?" 

There  can  be  no  doubt  that  soil  can  be  better  saturated 
with  chemical  ingredients  or  manure  in  a  liquid  than 
without  a  liquid,  and  Mr.  Chadwick  has  rightly  insisted 
on  this.  But  it  is  also  probable  that  It  is  not  desirable  to 
exhibit  liquid  nairare  to  every  variety  of  growing  crops. 
Mr.  Chadwick  draws  a  distinction  between  submersion 
and  infiltration,  asserting  that  the  foraier  was  the 
process  of  James  Smith,  of  Deanston — who,  however,  is 
not  alive  to  testify,  though  Southwood  Smith  is— and  the 
latter  is  his  (Mr.  Chadwick's)  process.  The  difference 
is  not  very  great ;  in  one  case  the  liquid  is  run  upon 
the  land,  in  the  other  it  is  made  to  fall  in  artificial  rain, 
—both  external  applications.  The  better  plan  would 
probably  be  to  inject  the  land  below  the  surface,  and  not  I 


necessarilv  with  liquid.  It  is  quite  probable  that  the 
chemical  ingredients  may,  many  of  them,  be  ultimately 
applied  in  the  gaseous  form,  and  what  the  results  would 
be  of  the  destractive  distillation  of  a  ton  of  coal  for  the 
purpose  of  depositing  the  gaseous  products,  heat  inclusive, 
under  the  soil  for  manure,  we  have  yet  to  Icaro. 

Mr.  Chadwick's  agricultural  pro|.oflttions  grew,  very 
naturally,  out  of  his  exclusive  belief  in  water  cleansing, 
and  as  his  foul  water  increased  in  quantity  it  was  needful 
to  provide  a  receptacle  for  it.  *'  CCte  soil,  the  land,  is  the 
properreoeptadie,"saidJamesSmith,of Deanston.  "  Ihave 
used  the  excreta  of  my  cotton  mills  at  Doune  for  years 
past.  On  the'  neighl)ouring[  land,  the  day's  product  was 
carried  forth  in  a  moveable  receptacle  at  «ie  day's  end." 
But  James  Smith  did  not  dilute  it  a  thfrnaand  fold  with 
the  water  of  the  Feith  for  the  purpose  of  fadHtating 
carriage.  He  was  too  wise  for  that.  Mr.  Chadwiek,  <ln 
the  contrary,  thinks  the  more  water  the  better,  and  as 
the  whole  of  London  gets  to  be  closeted,  the  result  will 
be  that  the  whole  of  the  Thames  water  will  have  to  be 
pumped  up  above  bridge,  to  be  filtered  through  farms 
innumerable,  and  discharged  again  below  bridge.  Now, 
it  is  quite  right  that  all  the  London  excrete  should  be 
deposited  in  the  soil  where  vegetables  grow,  Ymimoncetuiat 
that  Mr.  Chadwick's  method  of  transport  is  the  cheapest 
or  the  best,  and  moreover  it  is  not  even  practicable  in 
large  towns  without  rivers.  In  round  numbers,  the  fresh 
feces  of  all  the  population  of  London  is  1 60  tons  per  diem , 
and  the  urine  is  1,500  tons.  As  manure,  the  greatest 
A-alue  is  in  the  urine  and  not  in  the  faeces.  But  the  faeces 
are  the  main  source  of  the  pollution  of  sewage  water, 
and  if  the  ficces  and  urine  could  be  kept  wholly  out  of 
the  sewers,  all  other  matter,  less  the  refuse  of  gas  and 
other  chemical  works,  might  be  permitted  to  ran  into  the 
river  without  scathe. 

It  is,  therefore,  to  chemistry,  in  neutralising,  and  not  to 
the  mechanical  action  of  water  in  transporting,  that  we 
must  look  forward  for  a  remedy.  If  the  fieces  be  kept 
dry,  and  free  iVom  liquid,  other  than  antiseptic  material, 
they  will  not  putrify ;  and,  by  dint  of  convenient  recep- 
tacles, may  be  carted  away  without  nuisance,  either  for 
manure  or  for  consumption  in  the  gas  retorts.  The 
urine,  in  which  the  ^reat  manurial  value  consists,  can  be 
easily  transported,  either  by  pipes  or  in  barrels,  and  be 
diluted  on  the  farms  at  a  cheaper  rate  than  in  London. 
It  is  not  the  question  of  liquid  manure  that  is  at  issue, 
but  the  question  whether  it  is  advisable  to  make  putrid 
a  thousand  gallons  of  water  in  London,  fbr  the  sake  of 
transporting  a  pound  of  faeces  to  'Tiptree  or  elsewhere.  If 
every  city  were  situated  on  a  hill,  with  an  ample  water 
supply,  and  surrounded  with  gran  land,  it  might  be  pos- 
sible to  irrigate  with  less  evil  than  is  said  to  exist  in 
Edinburgh ;  but,  for  the  removal  of  solid  material, 
I  apprehend  fire  will  prove  a  more  useitil  agent  than 
water,  and  possibly  coal  smoke  underground  may  prove 
as  beneficial  to  vegetation  as  coal-smoke  in  the  air  is 
mischievous. 

Mr.  Chadwick,  in  his  last  letter,  gives,  by  his  peculiar 
phraseology,  the  impression  that  Mr.  Sidney  and  othera 
are  actuated  by  the  derire  to  **  promote  professional  and 
trading  interests ; "  this  is  scarcely  logic.  All  men  are 
actuated  by  some  interest  or  other,  ana  surely  the  salary 
of  Mr.  Chadwick,  at  the  Board  of  Health,  was  as  strong  a 
professional  interest  as  that  of  Mr.Wicksted  at  Leicester. 
Mr.  Chadwick  had  to  maintain  his  ttatut  by  exhibiting 
work  done  and  performed— paid  labour,  and  not  meie 
labour  of  love,  and  his  results  are  as  open  to  the  chal- 
lenge of  interested  inaccuracy  as  those  of  any  other  in- 
dividual. A  general  will  work  very  hard  sometimes, 
to  prove  that,  notwithstanding  his  ill-success,  he  and  his 
officers  and  troops  are  perfect  and  faultless,  lest 
••  Othello's  occupation  be  gone."  The  occupiera  of  public 
positions  are  subject  to  the  same  defects  as  those  who 
occupy  private  ones;  and  government  occupation  does 
not  necessarily  convert  a  mere  human  being  into  an 
angel  of  light,  npeckless  and  flawless.    Let  us,  therefore, 
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deal  in  facts  and  speculatioDs,  and  eschew  imputations, 
sinking  the  individual  in  the  office,  though  allowing 
everyone  to  claim  his  own  specific  share  of  a  general 
operation,  without  supposing  that  the  nominal  head  does 
everything,  or  that  James  Smith  of  Deanston  did  nothing 
but  propose  a  wheel  200  feet  in  diameter.  He  also  was 
an  agitator,  certainly  not  second  in  value  to  Mr.  Chad- 
wick.  I  am,  &c., 

W.  BRIDGES  ADAMS. 
1,  Aidun-ttnet,  Addpbi,  Julj  26, 1857. 

DECIMAL  QUESTION. 

Sib,— In  the  report  of  the  meeting  of  tl^e  Society  of 
Arts,  held  on  the  24th  inst.,  contained  in  the  last  number 
of  the  Society's  Journal^  Mr.  Miller  applies  to  a  [portion 
of  my  evidence  before  the  Decimal  Coinage  Commission, 
the  tem[i8  "  perverse"  and  *'  unjustifiable,"  and,  after 
quoting  the  two  questions  and  answers,  Nob.  435  and 
436,  adds  "  he  did  not  say  that  Mr.  Haggard  might  not 
have  said  what  was  imputed  to  him,  about  the  time  of 
the  inception  of  this  new  mode ;  but  mere  after-dinner 
gossip,  uttered  years  ago,  was  not  fit  matter  for  evidence 
on  so  grave  a  subject  now,  especially  when  Dr.  Gray 
might  have  assured  himself  of  the  facts  with  very  little 
trouble." 

I  can  only  account  for  the  *' perverseness"  of  this  state- 
ment of  Mr*.  Miller's,  "  which,"  let  me  assure  you  in  his 
own  words  "  is  altogether  unjustifiable,"  on  the  supposi- 
tion that  he  feels  the  ^oe  pinch,  and  despairs  of  rid- 
ding himself  of  the  pressure.  The  short  sentence  which 
1  have  quoted  from  his  speech,  is  replete  with  misstate- 
ments. Firstly,  Mr.  Haggard's  statement  was  not  made 
"  aliout  the  time  of  the  inception  of  this  new  mode,"  but 
nearly  two  years  after  it  came  into  operation.  Secondly, 
it  was  no  "  after-dinner  gossip,"  but  a  plain  straight- 
forward business  communication.  I  have  had  the  plea- 
sure of  Mr.  Ebggard's  fiiendship  for  30  years ;  and  can 
safely  testify  of  him,  that  he  is  not  a  man  to  make  inac- 
curate or  random  after-dinner  observations,  such  as  Mr. 
Miller  has  permitted  himself  to  indulge  in,  at  the  meet- 
ing of  your  Society.  Thirdly,  the  statement,  when  pub- 
lished by  me,  had  not  been  '*  uttered  years  ago,"  but  had 
been  made  \o  me  only  a  few  days  before  the  publication 
of  my  pamphlet  in  which  it  appeared ;  and  if  any  one  is 
to  blame,  (wliich  I  do  not  perceive)  for  its  reappearance 
in  my  evidence  before  the  commission,  it  is  Mr.  Hubbard, 
one  of  the  commissioners,  whose  mode  of  examination, 
founded  on  my  pamphlet,  compelled  me  to  repeat  what 
I  had  already  stated  in  it.  Fourthly,  I  had  *' assured 
myself  of  the  facts"  on  the  subject  before  I  was  examined. 
I  had  found,  moreover,  that  Mr.  Miller  Iiad  been  doing 
all  in  his  power  to  obtain  a  contradiction  of  Mr.  Hag- 
gard's statement  on  authority ;  and  further,  that  two  of 
&e  officers  of  her  Majesty's  Mint  agreed  with  Mr.  Hag- 
gard in  considering  the  decimal  weight  as  a  disadvan- 
tage rather  than  an  advantage,  in  conducting  the  busi- 
ness of  that  establishment.  I  may  add,  what  it  will  not 
be  difficult  for  your  readers  to  perceive,  that  if  Mr.  Mil- 
ler had  possessed  the  means  of  making  a  good  repl  v  to 
the  statement,  he  would  not  have  descend^  to  the  lan- 
guage which  he  has  thought  fit  to  use,  and  which  I 
would  never  have  repeated,  except  in  the  way  of  retort. 

The  subject  of  the  use  of  decimal  weights  in  the  bul- 
lion office  of  the  Bank  of  England,  has  little  bearing  on 
the  question  of  decimal  coinage,andwouldneverhavebeeQ 
referred  to  bv  me,  had  it  not  been  dragged  into  the  dis- 
cussion by  Mr.  Miller  and  his  friends.  But  now  that  he 
has  compelled  me  again  to  refer  to  it,  I  will,  with  your 
permission,  ask  that  gentlemen  a  few  questions  in  rela- 
tion to  it.    Will  he  be  so  good  as  to  inform  your  readers : 

Firstly.  Whether  the  number  of  persons  employed  in 
the  bullion  office  has  not  been  increased  since  the  intro- 
duction of  the  decimal  system  of  weights,  after  making 
all  due  allowance  for  any  increase  that  may  have  been 
caused  by  a  larger  quantity  of  gold  passing  through  it  ? 


Secondly.  Whetlier  any  bullion  brokers  make  use  of 
the  decimal  weights,  except  in  their  transactions  with 
the  Bank.  Whether  these  brokers  do  not  adhere  to  the 
old  system  of  troy  weights  in  all  tiieir  bank  transactions, 
relating  to  silver? 

Thirdl^y.  Whether  goldsmiths  and  jewellers  do  not 
still  continue  to  use  troy  weight  both  for  gold  and  silver  ? 

Fourthly.  Whether  the  introduction  of  the  decimal 
weights  did  not  necessitate  the  cadculation  of  an  entirely 
new  set  of  tables  of  the  value  of  foreign  coins,  for  the 
use  of  the  Bank  itself? 

Fifthly.  How  the  grain  troy  (the  only  weight  that 
will  compare  with  avoirdupois)  is  to  be  expressed  in  the 
decimal  system  used  at  the  Bank? 

And,  lastly,  whether  the  mere  cost  of  a  set  of  weights, 
representing  the  decimal  subdivisions  and  multiples  of 
an  ounce,  say  from  '001  to  600  ounces  would  not  require 
a  veiy  large  extent  of  business,  like  that  of  the  Bank  of 
England,  to  reimburse  the  outlay  ? 

I  purposely  abstained  from  being  present  at  the  meet- 
ing, be<akttse  I  suspected  what  the  tone  and  temper  of  the 
discussion  would  become.  "  Nonsense,"  and  *'  twaddle," 
terms  used  by  Mr.  Miller,  to  designate  arguments  which 
he  mis-states,  might  easily  be  retoi*ted  upon  himself.  I 
think,  for  instance,  that  it  would  hardly  be  possible  to 
produce  a  stronger  example  of  '*  twaddle"  than  the 
wonderful  arithmetical  discoverv  which  he  imparted  to 
the  meeting  (''to  put  beyond  all  question  the  superiority 
of  the  decimal  over  the  present  scale,  so  far  as  the  divisi- 
bility of  the  prices  they  ajford")  viz.,  that  the  scale  of 
numbers  up  to  1,000  affords  greater  number  of  divisions 
by  the  prime  numbers  than  the  scale  up  to  960.  Perhaps 
it  may  surprise  him  to  leam  that  the  same  fact  might  be 
adduced  to  **  put  beyond  all  question  the  superiority"  of 
the  guinea  unit  widfi  its  1,008  farthings  over  the  pound 
unit  with  1 ,000  mils,  and,  ^fortiori,  the  vast  superiority  of 
a  unit  divided  into  10,000  or  100,000  parts. 

I  refrain  from  alluding  to  any  other  point  brought 
before  the  meeting,  because  I  find  little  novelty  in  any  of 
the  ar^ments  employed  by  the  promoters  of  the*pound- 
and-mil  scheme,  and  because  they  entirely  avoid  the 
practical  part  of  the  subject.  I  can  but  hope  that  the 
time  will  come  when  they  will  descend  from  the  abstract 
to  the  practical,  and  that  the  examination  of  the  facts  of 
ordinanr  trade  will  convince  them,  if  they  are  open  to 
conviction,  of  the  error  of  their  ways. — I  am,  ^., 

Eritlfh  MaMum,  July  2Sth.  J.  E.  GRAY. 


DECIMAL  QUESTION. 


Sib, — ^WiU  you  allow  me  a  small  space  for  a  remark 
upon  your  report  of  the  discussion  which  was  held  last 
Wednesday  at  the  Society  of  Arts? 

Your  concluding  paragraph  would  lead  the  reader  to 
suppose  that  the  second  of  those  questions  was  disposed  of 
as  well  as  the  first.  This  was  not  so  understood  by  the 
meeting.  An  adjournment  tine  die  took  place  whilst 
the  second  question  was  still  under  discussion,  and,  I 
presume,  that  when  the  adjourned  meeting  is  lield  an 
opportunity  will  be  afforded  for  a  further  expression  of 
opinion.  The  observations  of  the  speakers  on  the  late 
occasion  were  all  one-sided,  with  the  exception  of  those 
of  Mr.  Meekins.  But  the  diversity  of  opinion  on  this 
question,  that  of  the  best  monetary  unit,  was  very  great. 
—I  am,  &c.,  JAMES  YATES. 

Uighgato,  Jalj  26th, 


♦ 

CaosBY  Hall  Evening  Classes. — The  young  men 
constituting  these  classes  made  their  annual  excursion  on 
the  23rd  inst.  to  Hampton  Court,  under  the  direction  of 
their  friend  and  founder  the  Rev.  Charles  Mackenzie.  The 
weather  was  singularly  favourable  for  the  attractions  of 
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the  palace,  and  the  preaenoo  of  a  large  party  of  ladies, 
who  took  an  active  interest  in  the  an^ngements  of  the 
day,  added  greatly  to  the  general  su'cceBs  of  the  enter- 
tainment. A  dinner  took  place  on  the  Occ&sion,  and  the 
chairman,  in  the  course  of  a  speech  referring  to  the 
merits  of  the  Institution,  congratulated  it«  supporters 
that  it  was  free  from  debt,  and  that  the  pupils  bad 
greatly  distinguished  themselves  at  the  recent  examina- 
tions before  the  Society  of  Arts. 


# 

Ebrata. — In  the  last  noihber  but  one  of  the  Journal,  pafre 
498,  col.  1,  line  25,  for  •*  human  blood"  read  '*  ox's  blood," 
and  page  499,  coL  1,  line  11,  for  *'  nanure"  read  **  measares." 


PARLIAMENTARY  REPORTS. 


SESSIONAL  PRINTED  PAPEBS. 

pAft.  No. 

Delhered  on  Jmly  \9tk  amd  801*. 
1T4.  Netlej  Hospitol— Retumi. 
134.  BUls—PubUc  HealUk  Act  (1848)  Amendment 
JIY.  —       ~  -        -     -        -    -     - 

120.  — 
laY.  — 

138.  

120. 

130. 


131. 

131. 
133. 
134. 
135. 


Clerks  of  Petty  Senioni  (Ireland). 
Commons  Inclosure. 
Police  (Scotland). 
'  Banking  (amended). 
Boundaries  of  Land  (Ireland)  (amended). 
Industrial  Sehools  (as  amended  in  Committee,  on  re- 
conmiitment,  and  on  consideration  of  Bill,  as  amended). 
Attomejs  and  Solicitors  (Colonial  Courts)  (amended  on 
i'e>commltment). 

—  Canada  and  New  Brunswick  Boundaries. 
'  Chelsea  New  Bridge. 

—  Lunatics  (Scotland)  (amended). 

—  Caledonian  and  Crinaa  Canals  (amended  hj  the  Select 
ComnUttee). 

Factories— Reports  of  the  Inspectors  (30th  April,  1857). 
Public  General  Acts— Cap.  1,  2,  3,  4,  6,  6,  7,  8,  9, 10, 11, 13, 
13,  and  14. 

DeUvered  on  Jtdff  2l«/. 

120.  Ea8tIndla(Railwajs)— Retnrn. 
137.  Audit  Office— Return. 

176.  Public  Income  and  Expenditure  (jear  ended  30th  June,  1857)— 

Account. 
191.  East  India  Companj  (War  in  China)— Estimate. 
182.  Majro  County  Election  Petition— Minutes  of  Evidence. 
187.  Oalwaj  Town  Election  Petition— Minutes  of  Evidence. 

121.  Bills— Smoke  Nuisance  (Scotland)  Abatement  (amended). 
136.  —Ecclesiastical  Commission  (amended  by  the  Select 

Committee). 

137. Oxford  University. 

Deliver^  on  July  22nd, 
147.  Ordnance  Surrey — Papers. 

159.  Liverpool  Town  Dues,  frc.^- Returns. 

173.  Land  Transport  Cor]M— Report  and  Evidence. 

160.  Naval  Price  Money,  Ac. — Account. 

156.  Chamber  of  London — Annual  Accounts. 

160.  BroadhaTcn  Harbour,  &c. — Report  of  Captain  Bedfbrd. 

175.  Burials— Copies  of  Petitions  or  Memwials. 

193.  Persian  Expedition— Supplemental  Estimate. 


PATENT  LAW  AMENDMENT  ACT. 

APFLIOATIOXB  FOR  PATIITTS  AHD  PBOTBCTIOX  ALLOWED. 

IFrom  GauUe,  July  24.] 

Dat^  20a  May,  1857. 
1418.  Thomas  Knight,  Upton,  Cheshire— An  improved  cutter  and 
cultivator  of  land. 

Da/crf25M  Afoy,  1857. 
1467.  Henry  William  Ford,  Gloncesier-^ImprovemenU  in  apparatus 
for  Aiellitatlng  the  draft  and  locomotion  of  carriages. 
Dated  Ut  June,  1857. 
1544.  Heniy  Davie  Pochin  and  James  Woolley,  Maoeheeter— Im- 
provements in  the  manufacture  of  gum  from  amylaceous 
substances. 

Vaied  9th  June,  1857. 
1600.  Henry  Clarke,  Homcastle,  Lincolnshire — Improvements  in 
the  rotary  engines. 

Datedl2ikJwu,'\9S't, 
1644.  John  Elee  and  Samuel  Hartley,  Manchester— Improrements 
in  machinery  for  ivepariog  mooldi  for  casting  iron  or  other 
metals. 

Dated  I6/A  Jtni^,  1857. 
1660,  James  Cocker,  Liverpool— An  improved  conitniction  of  gavge 
for  meaiuriog  wire  and  other  articles. 


Dated  20M  Jtsne,  1 857. 

1734.  Lambert  CoweU,  Adelphi— An  improved  machine  for  teaohing 
the  art  of  swimming. 

Dated  UthJune^lWt, 

1759.  Richard  Moroom,  Redruth,  Cornwall— Improvements  in  dress- 
ing ores. 

Doited  25CA  June,  1857. 

1776.  Charles  Grafton  Page,  Washington  City,  U.S.— Improvement* 
in  cylindrical  door  bolts. 

1778.  Ernest  Auguste  Bouzry,  St.  Gall,  SwitxerUnd— Improvements 
In  kilns  or  ovens  tw  burning  or  baking  bricks,  tUes,  and 
other  earthen  or  ceramic  matters. 

1780.  John  Loach,  Birmingham— A  meUIlic  air-tight  coffin. 

1782.  ElUah  James  Crocker,  Liverpool— Improvements  in  the  rig- 
ging of  ships  and  other  vessels.    (A  communication.) 

1786,  Jacob  Green,  Onehouse,  Stowmarket,  Suffolk— Certain  Im. 
provements  applicable  to  bedsteads  and  other  arttoles  of 
furniture,  for  the  purpose  of  excluding  therefirom  bugs  or 
other  siniilar  insects. 

1788.  James  Lamb  Hancock,  Pentonvllle— Improvements  In  meana 
or  apparatus  for  washing  or  cleansing. 

1790.  WiUiam  Bough,  Bunhill-h>w— Improvements  in  lamps  for 

burning  resin  and  other  oils  and  fluids,  also  an  improvement 
in  Argand  gas  burners. 

1791.  Stephen  Bouroe,  4,  LeonardVsquare,  Kentish* town— An  Im- 

provement in  the  manufitctore  of  felted  (kbries. 

1793.  Howard  Olover,  Lambeth— An  improvement  in  pomp  buckets. 

Dated  7Uh  June,  1657. 

1794.  Robert  Hattersley,  Ardwick,  near  Manchester— Improvements 

in  machinery  for  distributing  and  setting  up  or  composing 

1796.  WiUumi  Parsons,  Brighton— Improvements  in  fittings  to  door 
handles  and  spindles. 

1798.  William  Crook,  GUbert  Rushton,  and  Joseph  Crowther, 
Blackbttm->  Improvements  in  looms. 

1800.  Micliael  Michaelis  and  John  Clemson,  Manchester— Improve- 
ments in  the  production  of  ornamental  textile  ikbrlce  by 
printing. 

1802.  Stanlslaa  Gaudrion,  63,  CHianceij-Iane— An  Improvement  in 
screw-propellers.    (A  communication.) 
Dated  21th  June,  1857. 

1804.  Joseph  Pollard,  Highdown,  near  Hitohin,  Herts— Improve- 
ments in  machinery  or  apparatus  fbr  distributing  manure. 

1806.  John  Green,  Newcastle-upon-Tyne,  and  William  Coppin, 
Jnnr.,  B^th— The  preservation  of  timber. 

1808.  Pierre  Eugene  Liger,  Rouex,  France— Improvements  in  grind- 
ing mills. 

1810.  George  Swindells  and  Jonathan  Arnold,  Bollington,  near 
Maodesfleld— Certain  Improvements  in  spinning  and  doub- 
ling yarns,  and  in  machinery  or  apparatus  of  the  kind  com- 
monly known  as  mules  and  twiningjennies. 

1812.  William  Edward  Newton,  66,  Chanoery-lan»— Improved  ma- 
chinery for  grinding  the  teeth  of  card  cylinders.  (A  com- 
munication.) 

X>a/^29M  J«m«,  1857. 

1814.  Nardsse  Laurent,  Paris— Improvements  in  the  process  of 
dressing  and  manufacturing  shammy  leather. 

1818.  James  Lawrence,  Colnbrook— Improvements  in  apparatus  Ibr 
brewing. 

1820.  Henry  Gllbee,  4,  South-street,  Finsbury— Improvements  In 
machinery  for  moulding  vermicelli  and  other  pasie.  (A 
communication.) 

1822.  Gustav  Adolph  Bachholx,  Strasbourg,  France— Improved 
machinery  for  bulling  and  cleaning  rloe,  wheat,  and  other 
grain. 

Dated  30<A  June,  1857. 

1826.  Isidore  Charles  Cloet,  Ghent,  Belgium— An  improved  rice  and 
barley-mil  1. 

1830.  William  Pole,  Birdcage-walk— Improved  means  for  snpportlog 
telegraph  wires.    (A  communication.) 
Dated  Ut  Jujy,  1857. 

1832.  Thomas  Brewer,  Neithrop,  Banbury,  Oxfbrdshire— Improve, 
ments  in  machines  for  cutting  and  reducing  turnips  or  other 
vegetable  substances. 

1834.  CarlJohannLawrenceLeffler,Westboame-terraoe— Improved 
machinery  for  cutting  corks,  bungs,  and  other  similar  arti- 
cles.   (A  oommnnioation.) 

Dated  2nd  Jul§,  1857. 

1838.  Andrew  Smith,  Princes-streetr-Improvementsin  the  oonstmc- 
tion  of  life  boats  and  other  boats  or  vessels. 

1840.  Augustus  PhiUbert  Malard,  39,  Roe  de  rEchiouier,  Paris- 
Certain  improvements  in  filtering  water  and  other  liquids. 

1842.  Thomas  Moy,  Clifford's- inn— Improvements  in  the  mode  of 
working  steam  engines. 

1844.  Edward  Taylor  Bcllhouse,  and  William  Jolin  Doming,  Man « 
Chester — Improvements  in  steam  boilers. 

1846.  George  Davies,  I,  Serle-street,  Lincoln s-inn— An  Improved 
marine  steam-engine  governor.    (A  cemmonication.) 

1848.  Tomyns  Browne,  Liverpool — An  instrument  for  ascertaining 
the  true  or  actual  acclivity  and  declivity  of  bodies. 

1850.  William  Rowan,  BeUut— Improvements  in  Meam  boHers'and 
ftunaee  flues. 

Dated  AthJufy,l9&1. 

1865.  Michael  Henry,  77,  Fleet- street— ImprovemenU  in  madiinery 
or  apparatus  for  cutting  vegetable  substances.  (A  oommu- 
nication.) 

1 867.  George  C/Ooper,  Sheffield— Improvements  in  safety  lamps, 

1869t  Joseph  Mills,  Leicester— An  improved  method  of  egverin 
ricks,  booths,  tenu,  nnd  vuch  like  pUoes. 
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18Y1. 
I8t3. 
18t8. 
UVt, 


18T9. 
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1885. 

188T. 

1889. 
1891. 

1893. 
1895. 

1897. 

1899. 
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1903. 

190ft. 

190T. 
1909. 
1911. 
1913. 
i9U. 

191T. 

1919. 

1921. 


19«. 

1937. 


ThoBiAf  Bowden,  PieBdlct(m>-IinproT0ine&ti  In  appMatotlbr 

dUcluirgiiig  the  water  resulting  from  the  condeoBing  of 

steam  used  In  apperatoi  heated  hr  tteam. 
Tthok  Clarke  Hlllt,  Deptford,  Keiit^ImproTemeata  In  the 

mannfactttre  of  su^hnric  acid. 

Dated  ttkJulgt\Wt. 
John  AllMm,  Hainault  FVMeet,  Essex— Impro^emenia  Hi  pre* 

paring  vegetable  substances  for  feeding  animals,  and  in  ap 

paratufl  Ibr  that  purpoee. 
Wuhelm  Adolf  Ten  Oaaig,  Leipdc,  flazony— A  new  or  Im- 
proved oomponnd  or  oomposltioa  to  be  used  as  a  rabstltate 

ibr  gmn,  paste,  and  other  adhetive  materials,  and  for  llaisfa> 

Ing,  sliing,  or  stUtaing  Ihbrics  and  other  arttdee  to  which 

the  same  Is  or  maj  be  i^plicable. 
Joseph  Piatt,  Avidlcm,  Cheshire—ImproTemeaia  In  g«n  loeks. 
John  Speight,  Bndfoid—ImproTements  In  wool  combing,  and 

In  machines  known  as  **  Oollien*B  combing  machine." 
Peter  Hlppoljte  Gnstave  Birsrd,  323,  Rue  St.  Denis,  Paris— 

Improrements  in  manttftctnring  axotic  cotton  or  pjroxile 

flor  photomphic  and  other  pnrpoees. 
John  Lottb  Jalllon,  F^wt's  Craj,  Kent--The  mechanical  and 

chemical  separation  of  solids  ftom  fluids. 
Biohard  Archibald  Bro<nnan,  168.  neet>street~The  mannlhc- 

tnre  upon  dreular  frames  of  a  llibrio  suitable  Ibr  petticoats 

and  other  garments,  curtains,  and  other  artldes  of  furniture. 

(A  communication.) 
William  Baigess,  Mewgate-itroefr— Improrements  in  reaping 

and  mowing  machines. 
Blichael  Renrj,  77,  ¥1eet-streei— Improvements  in  nUlways 

and  waggons  used  therewith  in  loading  and  discharging  coals, 

•taiee,  baUast,  earth,  and  other  maUmls.   (A  ccmmonica* 

tlon.) 

DmtedBthJttfy.ini, 
Jolm  Talbot  Pitman,  67,  Gracedturoh-streek— A  eonical  tent. 

(A  communication^ 
Thomas  Frederick  Henlejr,  Bromlej — Improrements  in  the 

preparation  or  manufacture  of  certain  beren^^es  or  llquon 

of  tke  nature  and  character  of  home-made  wines,  and  in  the 

means  of  obtaining  the  same. 
Joseph  Gibbs,  Abingdon-streei— Improrements  in  extracting 

gdid  and  silver  from  their  matrices,  and  fhim  other  sub* 

stances  or  materials  with  which  thej  are  comUned,  mixed, 

or  associated. 
Edward  Tajlor  Bdlhouie,  and  WQliam  John  Doming,  Man- 
chester—Certain impromnents  in  hTdravlio  pteesea. 
Louis    Albert  Bahn,  Greek-street,  Soho— Improrements  in 

ealranlxlng  metals,  and  in  the  appamtus  employed  therein. 
lUwert  Moore,  laleworth-^Improrements  appUeable  to  nari- 

gaMe  vessels  and  the  propelling  thereof. 
Dated  9tk  July,  IKI, 
Charles  Patrick  Stewart,  and  Darid  Gndiam  Hope,  Manchester 

-^Improvements  in  the  valve  gear  of  looomotlre  and  other 

engines. 
John  Dunsmore  Mac  Nleol— Improvements  in  machinerj  or 

apparatus  for  cylinder  printing. 
John  Booit  Russell,  Millwall— Improvements  in  apparatus  and 

dips  for  moving  ships  and  vessels  out  of,  and  into,  the  water. 
Dr.  Cosmo  Logic,  Royal  Horse  Guards— An  improvement  in, 

or  adtitloB  to,  Ihe-arms. 
Florentin  Drimas,  Paris— Improvements  In  venttlatlng  ships, 

mines,  and  other  places. 
WiUlim  Johnson,  47,  Llnc<^^>inB>flelds— Improrements  in 

capstans.    (A  oommualcatfon.) 

i>aferflOM  Jkly,  1857. 
Charles  do  Bergne,  Dowgate-hill— An  improvement  or  im- 

pravements  la  tlie  BiaBaAMtweof  apparatus  for  coedenslag 

and  cooling  purposes. 
ine  Louis  Fulvennacher,  Paris— Improvements  In  pipes  and 

tabes  for  smoking. 
Sir  Fmndi  Charles  Knowles,  Bart.,  Lovell-hill,  Berkshire— 

Improvenents  in  the  manufocture  of  iron. 
J^thh  Olll,  Newtyle,  PMhr,  N.B.— Improvements  in  reaping 

machines. 

Moon,  MUton,  and  IMbert  Belt  and  George  Ewbank, 


LvtIOB,  Yorkahbe— An  improved  i^rleultarel  implement. 

Webster  woodman,  14,  Bonlevart  Montmartre,  Paris— Im- 
provements in  ndlroad  wheels.    (A  communication.) 

Kioliard  HofMbj,  Juar.,  SplttlegatOt  near  Onntham,  Lincoln- 
shire—Improvements fca  appsratos  Ibr  hummelllJ^;,  remov- 
Ihg  the  husk  from,  and  deansiog  grain. 


DaifdlUhJm9y,l9n, 
1931.  Edonard  Primard,  Paria— Improvements  in  treating  auxlliarOM, 

argentiferous,  or  other  metallic  ores. 
1933.  Datus  Ensign  Rugg,  New  Tork,  U.S.— An  teprevenwat  la 

water-guages  for  steam  kfltteret 
1985.  Franveh  Burot,  Rue  Neuve  des  Mathnrins,  67,  Paiis^A  asv 

process  fbr  gilding  and  plating  over  silk,  cotton,  wod,  sai 

all  other  textiles  and  fibrous  malten. 
1989.  AJexandre  Amend  Noel  D5plnhay^re-BaB0i|  PariK-tai. 

proTWBcnts  in  windmills. 

Dated  lZtkJt^tl9b1. 
1941.  Henrj  Starr,  Uverpool—IiQprovements  Ih  hinges.  (A  earn* 

municatlon.) 
1943.  Nicholas  Wiuiams  and  Thomas  WitUams,  Belston  Fooodr/, 

Hdston,  Cornwall — Improvements  in  the  formand  smnge- 

ment  of  the  driving  gear  of  thnahing  machines,  and  in  Um 

form  and  mode  of  applying  the  straw  shakers  to  sodi  nid 

machines. 
1945.  Jsmes  Heivwood  Whitehead,  Royal  George  Milk,  Saddleveitk, 

Yorkshire— Improvements  in  milling  endless  cloths. 
1947.  William  Edward  liewton,  66,  Cbanoeiy-tane— Improrsuttti 

in  the  manwfortaiB  or  redaction  of  piatinim.   (Acdnai* 

nication.) 
1949.  William  Edward  Newton,  66,  Chanoeiy-lane— An  ImproTcd 

mode  of  preventing  incrustations  in  steam  boitas.  (A  com* 

mnnicatlon.) 

Dated  141*  Jk^,  1857. 
1951.  Barnabas  Uny,  Vectls  Works.  Newport,  Ido  f  Wight-Im- 
provements In  seed-drills. 
1953.  Frederick   Grace   Calvert,  Manchester,  and  Chariei  Lows, 

Halifkx— ImprovemenH  in  the  manvfoctare  of  site. 
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NOTICE  TO  INSTITUTIONS. 

The  Oouncil  having  purchased  from  the  Messrs. 
Longman  a  number  of  copies  of  the  Society's 
Beports  on  Industrial  Instruction,  for  the  use  of 
the  Institutions  in  Union,  the  Secretary  will  be 
prepared  to  send  copies,  free  of  charge,  to  any 
of  the  Institutions  applying  to  him  for  them. 


YORKSHIRE   UNION    OF  MECHANICS'    INSTI- 
TUTES.—ANNUAL  MEETING. 

The  annual  meeting  of  the  Yorkshire  Union  of  Me- 
chanics' Institutes  took  place  at  Huddersfield,  on  Wed- 
nesday, the  29th  July. 

The  Conference  took  place  in  the  Gymnasium-hall,  at 
eleven  o'clock.  Edward  Baines,  Esq.,  president  of  the 
Union,  occupied  the  chair ;  and  the  delegates  and  vibitora 
present  were : — 

Lord  Goderich,  M.P. ;  Mr.  Edwd.  Akroyd,  M.P., 
Mr.  Commissioner  Hill,  Recorder  of  Birmingham ; 
The  Rev.  Dr.  B00U2,  Chairman  of  the  Council  of 
the  Society  of  Arts,  London ;  Mr.  P.  Le  Neve  Foster, 
Secretary  of  the  Society  of  Arts ;  the  Hon.  and  Very 
Rev.  the  Dean  of  Ripon  ;  Mr.  W.  Willan^,  Hudders- 
fleld;  Mr.  Edward  Baines,  Leeds;  Mr.  T.  P.  Cros- 
land.  Huddersfield ;  Mr.  William  E.  Forster,  Burley, 
nearOtley;  Mr.  George  Armitage,  Huddersfield;  Rev. 
R.  Bruce, M. A.,  Huddersfield;  Rev.  J.  K.  Montgomery; 
Mr.  C.  D.  Hardcastle,  Keighley;  Mr.  Jere  Thornton 
and  Mr.  John  Ashwick,  Adwalton ;  W.  H.  Thornton, 
M.D.,  Dewsbury;  Mr.  J.  Hole,  Leeds;  Mr.  Jamea 
Hanson,  Huddersfield ;  Mr.  Henry  Habershon,  Rother- 
ham;  Mr.  John  Po^n,  Mossley;  Mr.  Booth,  Rother- 
ham;  Mr.  Jno.  Hixon,  Holmfirth;  Mr.  8.  Rayner, 
Pudsey ;  Mr.  Josh.  Lobley,  Leeds ;  Mr.  Samuel  Idle, 
Leeds ;  Mr.  Thomas  Hudson,  Eirby  Malzeard ;  Mr.  C. 
H.  Bairstow,  Spofforth ;  Mr.  W.  P.  Wood,  Leeds;  Mr. 
J.  B.  Lockwood,  Hebden-bridge ;  Mr.  J.  B.  Smith, 
Haworth ;  Mr.  B.  Blake,  lecturer  to  the  Union  ;  Mr.  J. 
Farrar,  sen.,  Bradford  ;  Mr.  J.  W.  North,  York;  Mr.  J. 
Wright,  jun.,  York ;  Mr.  Jno.  EUerby,  Castle  Howard; 
Mr.  Wm.  Taylor,  Middlesborough ;  Mr.  B.  Baxter, 
Leeds;  Mr.  J.  Jowitt,  Leeds;  Mr.  Geo.  Dawson,  Selby; 
Mr.  Francis  Moore,  Wentworth ;  Mr.  W.  Smith,  jun., 
Morley ;  Mr.  L.  Cooke,  Richmond ;  Mr.  J.  W.  Oarlile, 
Meltham ;  Mr.  Josh.  Scarth,  Churwell ;  Rev.  T.  B. 
Bensted,  M.A.,  Lockwood;  Mr.  John  Newall,  Bindley; 
Rev.  Lewis  Jones,  Almondbury ;  Mr.  Richard  Wilson, 
Bramley ;  Mr.  Samuel  BaUey,  Scarbro';  Mr.  S.  Wim- 

Ssnny,  Holmfirth;  Mr.  C.  T.  Philipfl,  Ossett;  Mr.  Josh, 
uller,  Hepworth ;  Mr.  John  Room,  Keighley ;  Mr.Wm. 
Crowther,  Gomersal ;  Rev.  J.  Bateman,  LL.D.,  Mossley; 
Mr.  J.  W.  Wood,  Northowram ;  Mr.  W.  P.  England, 
Huddersfield;  Mr.  P.  B.  Shaw,  Huddersfield;  Mr.Wm. 
Field,  Brighouse ;  Mr.  G.  H.  Manka,  Brighouse ;  Mr. 
W.  R.  Milner,  Wakefield;  Mr.  John  Binks,  Wakefield ; 
G.  Feamley,  M.D.,  Dewsbury ;  Mr.  John  Newby,  Ack- 
worth ;  Mr.  F. W.  Sucksmith,  Birstal ;  Mr.Wm.  Osbum, 
Leeds ;  Mr.  David  Mortis,  Hon.  Seo.  of  Lancashire  and 
Cheshire  Unien ;  Mr.  Thomas  Burnley,  Gomersal ;  Mr. 
E.  Kenion,  Bradford;  Mr.  G.  Townend,  Thornton; 
Mr.  John  Reynolds,  Castleford ;  Mr.  Josh.  Horn,  Castle- 
ford  ;  Mr.  Wright  Mellor,  Huddersfield;  Mr.  George  S. 
Tolson,  Huddersfield :  Mr.  Edmund  Eastwood.  Hudders- 
field ;  Mr.  James  Kidd,  Southowram ;  Mr.  JohnWomer- 


sley,  Southowram;  Mr.  John  Whitw^orth,  Mayor  of 
Halifax;  Mr.  Thomas  Cutting,  Selby;  Mr.  Josh.Wrig- 
ley,  Netherton;  Mr.  John  Andrew,  Leeds;  Mr.  W.  C. 
Horsfall,  Calverley ;  Mr.  J.  B.  Robinson,  Marsden ;  Mr. 
Bentley  Shaw,  Lockwood ;  Mr.Wm.  Corke,  Halifax ;  Mr. 
A.  Mac  Ivor,  Leeds ;  Mr.  Thomas  Dawson,  Leeds  ;  Mr. 
Samuel  Hick,  Leeds ;  Mr.  Robert  Smailes,  Castle  Howard ; 
Mr.  Sidney  Wolf,  Knottingley ;  Mr.  John  Brook,  jun., 
Huddersfield ;  Mr.  John  Freeman,  Huddersfield. 

The  Pbesioent  said  he  had  the  pleasure  of  congratu- 
lating them  upon  the  arrival  of  the  twentieth  anniversary 
of  the  Yorksnire  Union  of  Mechanics'  Institutes.  It 
was  a  most  gratifying  thing  that  this  Union  had  ex- 
isted over  the  lopg  period  of  twenty  years,  with  unbroken 
haimony ;  and  during  no  portion  of  that  time  had  it  been 
more  efficient,  more  extended,  or  its  operations  more 
Ratistactory  or  more  hopeful  than  at  the  present  moment. 
They  had  gone  on  with  almost  contmuous  progress. 
The  number  of  institutions  had  steadily  increased,  though 
of  late  years  the  number  in  connection  with  the  Union 
had  not  so  much  augmented  ^  they  would  have  liked. 
But  he  knew  for  a  fact  that  a  great  number  of  Institu- 
tions of  a  kind  somewhat  analogous  had  been  formed  in 
the  country,  but  not  joined  to  the  Union.  He  regretted 
that  these  Institutions  had  not  joined  the  Union,  as  he 
believed — and  the  delegates  would  believe — that  they 
would  have  gained  great  advantages  from  that  connection. 
As  he  had  said,  they  met  under  circumstances  of  peculiar 
interest,  on  one  or  two  accounts  especially.  Their  happy 
connection  with  that  important  metropolitan  society, 
the  Society  of  Arta,  was  that  day  madg  manifest.  They 
had  representatives  of  that  Society  amongst  them  ;  and 
in  the  course  of  the  day  a  most  important  duty  would 
be  discharged  by  the  Chairman  of  the  Council  and  other 
gentlemen  connected  with  the  Society  of  Arts  in  the 
distribution  of  prizes  and  certificates  to  the  successful 
competitors  from  Mechanics'  Institutions  of  Yorkshire 
and  neighbouring  counties.  They  felt  that  this  was  one 
of  the  fniits  which  had  followed  the  establishment  of  a 
Union  like  that  which  now  existed ;  indeed,  he  might 
almost  say  that  without  that  Union  it  was  not  very 
likely  that  they  would  have  seen  this  series  of  examina- 
tions. He  believed  he  might  say,  in  the  pretence  of  Dr. 
Booth  and  Mr.  Foster,  that  the  Yorkshire  Union  was  in 
some  measure  an  inducement  to  the  formation  of  the 
more  important  union  of  which  they  liad  to-<iay  one  of 
the  fruits ;  and  they  of  the  Yorkshire  Union  had  done 
their  best  to  cheer  the  Society  of  Arts  in  its  important 
enterprise,  more  especially  in  coming  down  to  make  the 
recent  examinations.  He  was  meet  happy  to  see  Dr. 
Booth  and  Mr.  Foster  amongst  them;  and  for  their 
future  encouragement  and  support  he  might  say  that  the 
report  which  would  come  before  the  meeting  would  be 
of  the  most  gratifying  and  encouraging  character.  It  was 
not  for  him  to  say  what  the  precise  nature  of  the  report 
would  be;  but  he  might  state  that  Dr.  Booth  had 
assured  him  that  it  was  of  a  very  satisfactory  and  srati- 
fying  nature.  (The  Dean  of  Ripon  here  entered  the 
room  and  was  loudly  cheered.)  They  did  not  forget 
their  old  friends,  and  their  old  friends  had  not  forgotten 
them.  They  had  the  very  apostle  of  Yorkshire  Institu- 
tions amongst  them  ;  and  it  was  dear  they  had  not  for- 
gotten their  old  friends,  although  they  had  so  many  men 
of  great  distinction  and  ability  to  cheer  them  forward, 
and  g^ve  them  their  aid.  They  had  never  met  in  the 
town  of  Huddersfield  without  great  advantage,  because 
they  all  recognised  it  as  having  the  best  Institution  in 
Yorkshire,  and  one  of  the  best  m  England.  Their  ob- 
ject in  meeting  together  was  to  prove  what  might  be 
done  by  Institutions  of  this  nature,  and  to  give  each 
other  the  benefit  of  their  united  experience ;  but  he  con- 
fessed that  they  had  come  to  Huddersfield  to  learn  rather 
than  to  teach,  and  expected  to  receive  more  than  tliey 
could  bestow.  Let  him  remind  them  of  the  resolution 
passed  at  their  last  annual  meeting  in  favour  of  a  nlaji 
which  he  had  taken  lome  pains  to  recommend  for  their 
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approval,  namely,  the  appointment  of  canvasaing  com- 
mittees, for  canvassing  for  members  towards  the  dose  of 
the  year  of  the  Institution.  Reference  would  be  made  to 
this  subject  in  the  report,  and  he  hoped  that  it  would  not 
be  forgotten.  He  believed  that  it  was  of  great  import- 
anoe;  and  there  were  gentlemen  present  who  could  testify 
to  the  way  in  which  the  numbers  in  their  Institutes  had 
been  augmented  b^  the  operations  of  canvassing  com- 
mittees. They  did  not  meet  for  speeches  that  morning 
— ^they  would  have  the  eloquence  in  the  evening;  but  to 
talk,  and  to  communicate  their  experience.  They 
would  now  hear  the  report ;  it  was  one  of  great  ability, 
and  he  could  say  this  with  the  greater  freedom  as  it  was 
the  report  of  their  excellent  secretary.  It  comprised 
many  questions  of  great  importance  connected  with  the 
Mechanics'  Institutions,  and  ne  knew  the  delegates  would 
Hsten  to  it  with  great  attention.  Before  the  report  was 
read,  however,  they  must  proceed  to  the  election  of  an 
auditor. 

After  the  election  of  an  auditor  for  the  ensuing  year, 
Mr.  James  Hole,  Secretory,  read  the  report  of  the 
oentral  committee,  of  which  the  following  are  the  prin- 
cipal portions : — 

<*  In  presenting  the  twentieth  annual  report  of  the  Yorkshire 
Union  to  the  representatives  of  the  varioas  Institutes  included 
therein,  your  committee  do  so  with  peculiar  pleasure.    This  oc- 
casion is  signalised  by  an  event  of  no  common  importance — ^its 
eonnection  witii  tiiose  examinations  which  have  been  inaugurated 
and  so  eflTcctiyely  carried  out  by  the  Society  of  Arts.    8mcc  the 
first  establishment  of  Meobanies*  Institutes,  this  is  the  neatest 
STent  in  their  bistq^.    It  is  the  best  endeaTour  that  has  yet 
been  made  to  render  these  Institutions  more  educational.    It 
enforces  the  recognition  of  the  principle,  on  the  nart  of  their 
eondnctors  and  tluit  of  the  public  generally,  that,  wnatever  else 
may  be  the  function  of  these  Institutes,  that  of  affording  means 
of  regular  and  systematic  study  is  their  primary  and  most  im- 
portant one.    The  system  which  has  been  called  into  action  by 
the  Soeiet;^  of  Arts  is  an  inritation  to  every  young  man.  how- 
eyer  poor  in  purse  and  humble  in  rank,  to  enter  on  the  path  of 
self-improyement ;  it  pmnts  out  to  him  the  various  departments 
of  study  which  he  may  pursue  as  inclination  or  the  demands  of 
his  occupation  may  suggest  to  him ;  it  indicates  to  him  the 
most  useful  text  books  for  his  assistance ;  it  furnishes  men  of 
the  highest  qualifications  willing  to  test  his  acquirements ;  and, 
aboye  all  this,  it  offers  him  certificates  of  his  proficiency  in  the 
degree  that  hft  desenrcs  them,  or,  in  the  event  of  his  manifesting 
more  than  ordinary  merit  and  abilities,  he  receives  the  distlnc 
tion  of  a  prise.    Your  committee  regard  the  distribution  of  cer- 
tificates of  even  more  value  than  the  prixes,  because  the  former 
may  be  obtained  by  everjr  pupil  who  aeserves  them,  whereas  in 
the  ease  of  prixes,  thougn  ue  most  deserving  may  obtain  them, 
many  very  meritorious  students  must  £0  without  them.  Besides, 
f^m  the  tact  that  between  four  and  five  hundred  of  the  largest 
employers  and  leading  firms  in  the  country  have  formally  de- 
clared their  intention  to  regard  such  certificates  as  *  testimonials 
worthy  of  credit,'  their  possession  by  a  young  man  forms  an 
introduction  of  no  ordinary  value.    That  the  system  of  exami- 
nation thus  commenced  by  the  Society  of  Arts  deierves,  and 
will  receive,  a  fitting  response  from  the  Institutions,  there  wiU, 
your  committee  trust,  be  furnished  abundant  evidence  this  day. 
Many  of  the  loeal  committees  have  thus  been  stirred  up  to  re- 
newed exertions  for  the  improvemeot  of  their  classes,  and  have 
been  lewazdsd  by  a  proportionate  sacecss.    It  will  be  one  of 
the  subjects  for  discussion  at  this  morning's  meetin?,  to  consi- 
der how  these  examinations  of  the  Society  of  Arts  shall  be  per- 
petuated.    Most  melancholy  would  it  be  if  the  present  auspi- 
cious beginning  should  prove  a  mere  isolated  event,  and  the 
advantages  anticipated  by  all  friends  of  popular  improvement 
from  the  present  movement  be  doomed  to  disappointment.    It 
ought  also  to  be  matter  for  consideration  at  this  conference, 
assuming  that  the  general  examhiations  of  the  Society  of  Arts 
can  be,  as  they  oitfht  to  bci  rendered  a  permanent  feature  of 
the  oraanisation  of  these  institutes,  how  some  provision  mi^ht 
be  msde  for  holding  preliminary  examinations  of  the  pupils. 
This  would  save  the  Society  of  Arts'  examiners  an  amos.iot  of 
needless  drudgciy,  which  indeed,  unless  this  plan  be  adopted, 
might  be  fatafto  tiie  scheme. 

"MTIth  respect  to  the  special  opcntions  ot  the  Union,  we 
have  to  inform  you  tiuit  during  the  past  year  the  Agent  of  the 
Union,  Mr.  Bamett  Blake,  has  delivered  IIS  lectures,  addressed 
31  meetings  or  soirees,  and  made  86  visits  to  lostitations,  being 


a  total  of  230  attendanees  at  Institutes.  The  86  visits  were  for 
the  purposes  of  the  formation  of  new  ^istitntes,  or  the  improre- 
ment  of  existing  ones,  and  36  of  these  visits  were  to  new  pUoM. 
During  the  past  year  twelve  new  institutes  have  been  com- 
menced, and  your  committee  have  reason  to  believe  that  the  ter. 
rices  of  your  agent  have  been  useful  to  all  of  them,  and  ia  woe 
instances  have  been  mainly  instrumental  in  eallmg  the  Insti- 
tutes into  existence.  In  the  discharge  of  his  duties,  so  fsr  u 
th^  come  under  the  supenrision  of  your  committee,  they  ht?e 
every  reason  to  be  satisfied  with  his  ability,  attention,  ind 
pnnctualitjr,  and  thev  hope  that  his  serriees  are  as  satisfsctoiT 
to  the  Institutes  as  tney  are  to  your  committee. 

"Owing  to  the  absence,  on  the  eontinent,  of  the  hononij 
secretary  of  the  Village  Library,  its  operationa  during  the  pist 
year  have  not  heen  so  successful  as  could  have  been  wished.  A 
consideiable  amount  of  good,  however,  has  been  achieved,  sod 
in  three  places  since  the  last  report,  the  loan  of  the  books  hsi 
led  to  the  establishment  of  independent  libraiies.  Yoor  eon- 
mittec  have  made  arrangements  tor  canying  out  the  objects  of 
the  library  vigornuslj  during  the  ensuing  year.  The  suggestion 
thrown  out  in  the  last  Union  report,  of  organising  a  method  of 
introducing  and  assisting  the  'Ullage  Library,  by  means  of  s 
system  of  village  lectures,  has  been  ajiain  uoder  the  consideis- 
tion  of  your  Committee,  and  it  has  been  determined  to  com- 
mence the  plan  as  soon  as  sufficient  funds  have  been  snbseribei 
to  purchase  the  necessary  api>aratus.  This  will  amount  to 
about  £50,  towards  which  £20  is  already  subscribed,  including 
a  handsome  donation  of  £5  from  John  Crosslcy,  Esq.,  and  your 
committee  hope  that  the  friends  of  education  will  furnish  them 
with  the  small  amount  still  requisite,  in  time  to  commence  the 
plan  with  the  ensuing  winter. 

"  The  treasurer's  aeeonnt  shows  a  balance  in  &vonr  of  the 
Union  of  £29  17s.  8d.    As  the  last  aoconnt  showed  a  balance 
doe  to  the  treasurer  of  £29  9s.  7d.,  it  would  appear  that  the 
funds  of  the  Union  are  in  a  more  satbfactory  state ;  but  it  will 
be  seen  that  the  receipts  include  a  balance  of  Lord  Ashburtoa's 
donation  amountiog  to  £32  lis.  6d.,  and  as  thu  sum  will  be 
specially  appropriated,  there  will  still  be  a  small  balance  against 
the  Union.    At  the  same  time,  the  eommittee  would  remark 
that  its  operations  are  considerably  contracted  from  want  of 
adequate  pecuniary  resource*,  and,  therefore,  while  they  bsve 
much  ground  for  hope  in  their  diminishing  liabilities,  they  rely 
upon  rrceiring  additional  aid  from  the  publie  in  order  to  render 
the  Yorkshire  Union  as  fully  efficient  as  possible.    Your  eom- 
mittee regret  to  announce  that  the  treasurer,  Mr.  W.  B.  Deoi- 
8on,  has  resigned  that  office,  which  he  has  held  during  the  1^ 
three  years,  with  verjjr  great  advantage  to  the  Union,  and  while 
its  pecuniary  difficulties  were  eonsiderable.    Henry  Oxley,  £■)•* 
has  kindly  consented  to  accept  the  office  of  treasurer,  and  s* 
the  financial  porition  is  better  than  heretofore,  your  committee 
trust  that  it  will  be  so  much  improved  by  additional  subscrip' 
tions  that  the  operations  of  the  Union  may  De  nnembanasied. 

**  As  far  as  the  returns  from  the  Institutions  enable  yooi 
committee  to  present  the  statistics  of  the  Union,  they  dioe  the 
following  result  :— 


Number  of  laititutei  In  the  Union 

Last  year.  130 ;  eeaied  to  exist,  8 ;  withdrawn, fi ;  new  Insii- 

tutea  Joined 

Total  number  of  members  estimated  at   

Number  of  membsrs  reported  In  94  Institntei— Males    1 6,5 1 9 

Females  l,Oss 


ft 


»» 


It 


Annual  Income  of  85  Institutes 

Number  of  volumes  In  the  libraries  of  91  Institutes 

Number  of  issnes  of  books  in  80  Institutes 

Number  of  issues  to  each  member 

Number  of  books  added  dunng  the  year  to  87  Institutes 

(Being  an  increase  of  7.1  per  cent.) 

Number  of  periodicals  taken  in  85  Institutes  :— 

Weekly Ifi2 

Monthly 534 

Quarterly ^ 74 

Newspapers 

Number  of  lectures  delivered  at  89  Institutes  

Of  which  124  were  paid,  and  ssa  gratuitous,  and  they  hava 
been  dsMiiled  as  follows  :-> 

Scieutiflc  204 

LIteniTT « 469 

Mosleal 37 

—  no 

In  70  Institutes,  contalniof  15,203,  the  number  of  pupils  be> 
i  longing  to  classes  is  returned ^ 


19 

IJ 
20,9» 


£io,o:3 
ioo,w 

27S.714 
ISl 

7.» 


PS 
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1866. 

Mcmben  in  87  Institatcs...  16,6^ 

Do.        49        do.      ...    6,837 

Do.         38        do.      ...     9,840 

Femal«fl  in  39       do.     ...    1,064 

Income  of   77       do.     ...  £9,616 

Lectores  at  71  /  PaM  IIT 

lutltntes ...  1  Unpaid  ...       481 
BookB  in  libraries  of  89  In. 

stitutes 93,786 

iMoes  do.    73        do.      ...269,909 
Fnpila  in  classes  of  42  do...    4,240 


1857.       1^0.   9J0L  No.  p.el. 


16,862 

8.139 

8,723 

898 

JB8,814 

119 

457 


186 
1,302 

•  »• 

•  •• 

£198 

a 


1.1 

19. 


1,117  11.3 
166  15.6 


9.0 

1.7 


24    6.0 


99,438     6,662      6.0 

270,720        811      0.3 

4,409        169      4.5 


^  On  the  wbole,  tliese  facts  are  highly  enemuaffing  as  indi- 
eating  an  increase  in  the  fonds  and  in  books,  besi^  a  marked 
improyement  in  the  class  department,  though  this  os  yet  b  far 
from  being  in  a  Batis&ctory  state,  and  much,  rexy  much,  re- 
mains  to  M  done.  The  importance  of  more  enetgetie  exertions 
in  the  promotion  ofevening  schools  and  of  classes  in  Mechanics* 
Institatcs  has  become  increastoffly  manifest  from  the  proceed, 
ings  at  the  recent  important  Sducational  Conference  in  Lon. 
don.  That  eonference,  consisting  of  the  most  acriTC  promoters 
of  education,  and  all  sects  and  parties,  established  the  condnsian, 
that  the  short  period  the  chil^en  of  the  working  classes  remain 
at  school,  and  the  early  ase  at  which  they  quit  it,  deprive  the 
instruction  receiTed  there  of  most  of  its  Tafne. 

'*The  reports  show  that  a  reasonable  increase  of  the  fees 
above  their  absurdly  small  amounts,  does  not  in  general  produce 
the  effect  anticipated  by  some  persons,  of  diminishing  the  num- 
ber of  members,  provided  the  one  essential  condition  of  improv- 
ing the  quality  of  the  instruction  in  an  equal  degree  be  ob' 
■enred.  Even  with  a  veir  considerable  amount  of  external 
aanataiice,  it  is  not  practicable  to  give  mete  elementaiy  instmc- 
tiott  of  a  tolerable  quality  for  the  snm  of  Id.  or  3d.  per  week, 
with  the  benefits  of  the  libraiy,  leotnrsi,  and  a  news-room  fre* 
qnenily  thrown  in.  The  retwns  of  the  Union  show  that  the 
fubernptions  range  from  4b.  to  10s.  per  year,  the  avcrue  being 
lid.  per  week.  The  low  subscription,  quite  as  much  As  tli^ 
deficiencies  of  the  pupils,  causes  tne  education  to  be  of  an  ele- 
mentary  and  very  inferior  character.  In  the  67  best  Institutes 
of  Yorkshire,  containing  14,059  members,  there  were  in  classes 
6,764>  or  41  per  cent.,  and  of  these  6,7&4  pupils,  4,316,  or  75 
per  «ent.,  were  learning  merely  reading,  writii^,and  arithmetic. 
On  the  other  hand,  if  the  inttmction  were  made  better,  if  the 
Mipil  were  made  to  feel  tliat  he  aetnally  derived  some  real 
inaCniction,  that  be  got  valae  received,  lie  would  mon  readily 
paj  4d.  or  6d.  per  week,  than  he  now  does  Id.  or  2d. 

**  One  of  the  most  disoonraging  fiiets  indicated  by  the  return 
IB,  that  the  same  Institutes  contain  15  per  cent,  fewer  females 
than  last  year,  and  last  year's  comparison  showed  a  diminution 
in  the  females  of  10  per  cent.  There  are  fewer  females  re- 
potted this  year  in  90  Institutes  than  there  were  last  year  in 
75  Institutes. 

"  The  comparative  table  shows  a  considerable  diminution  of 
lectttics,  and,  indeed,  in  a  very  considerable  number  of  losti- 
tntes,  the  reports  complain  of  the  small  attendance  at  lectures, 
and,  generally,  of  the  want  of  interest  in  this  department  of 
the  Institntion.  In  some  places,  however,  lectures  still  possess 
a  eonsidefable  d^ice  of  attraction.  If  not  the  moat  valuable, 
yet  as  one  idiportant  instmment  of  popular  instruction,  it 
would  be  a  matter  of  regret,  if  they  fell  into  discredit. 

*«  The  Wakefield  and  also  the  Hull  Institutes  have  become 
the  depositories  of  the  Specifications  of  Patents,  a  most  valu- 
able and  extensive  collection,  forming  about  400  volumes. 
This  adv&ntage  might  be  emoyed  by  many  other  Institutes 
aituated  in  large  towns  provmed  thev  would  furnish  the  proper 
accommodation  for  them.  One  of  the  conditions  on  which 
tfaey  are  granted  is,  that  the  publ'c  shall  have  free  access  to 
them ;  but  this  there  would  be  little  difficulty  in  airanging,  and 
to  many  Institutes  it  would  be  a  positive  advantage,  consi- 
dered mefely  as  an  advertisement. 

**  Tour  committee  can  bat  allnde  to  one  other  matter  of  practi- 
cal importanee,  the  regular  ooUeetion  of  the  subscriptions.  At  the 
IBiddlesbro'  Institnte,  finding  the  interest  of  the  public  lan- 
guish, the  committee  appointed  a  paid  ooUector,  which  bad  the 
veiy  beneficial  effect  of  incMasiag  the  number  of  memberafrom 
181  to  296.  At  Brighouse  the  employment  of  a  paid  canvasser 
and  collector  raised  the  income  from  £72  to  XlZQ.  At  0ews- 
bory  the  members  were  increased  from  147  to  232,  principally 
liv  the  exerrions  of  a  canvassing  committee.  The  adoption  of 
tois  plan  would  rescue  many  a  Tailing  Institute  from  its  diffi- 
euHies,  and  no  Institute  that  means  to  conduct  its  operations 
with  any  rigour  can  dispenie  with  it." 


Mr.  Babnett  Blak£,  agent  and  lectarertothe  Union, 
next  read  his  report. 

The  Rev.  Mr.  Beksted,  in  moving  the  adoption  of  the 
report,  obeerved  that  it  was  highly  important  that  these 
reporta  shoold  be  printed  and  circmated,  but  of  infinitely 
more  importance  that  they  should  be  read, — it  was  very 
easy  to  print  them,  but  extremely  difficult  to  get  people 
to  read  them.  If  such  an  interesting  report  were  read 
by  the  subeoribers  to  the  Institutes,  they  would  give  the 
Union  a  much  warmer  support  than  they  did,  while 
thooe  not  members  would  doubtless  be  induced  to  join. 
He  therefore  suggested  that  the  delegates  should  not 
only  dreulate  the  reports,  but  obtain  readers  of  them. 

Mr.  Fbancis  Moobe  (Wentworth)  seconded  the  reso- 
lution. 

Mr.  Fabbab,  President  of  the  Bradford  Mechanics'  In- 
stitnte, said  that  the  report  just  read  was  one  of  the  very 
best  reports  they  had  had  since  the  formation  of  the 
Union,  and  he  trusted  that  the  committee  would  now 
carry  out  a  recommendation  he  made  at  the  last  annual 
meeting,  that  a  larger  number  of  reports  be  printed,  and 
distributed  throughout  the  length  and  breadth  of  the 
land. 

Mr.  MoBBis,  Secretary  to  the  Lancashire  and  Cheshire 
Union  of  Mechanics'  Institutes,  said  the  report  could 
not  be  printed  without  money.  He  would,  however,  re- 
fer to  what  was  done  in  the  Institution  with  which 
he  was  connected,  last  year,  after  the  meeting  at  Mid- 
dlesbro'.  He  summoned  a  meeting  of  the  members,  and 
gave  them  a  description  of  the  Miodlesbro'  meeting,  and, 
a  week  afterwards,  he  and  one  of  the  members  of  the 
adult  reading  class  read  over  the  whole  of  the  report, 
and  selectionsjfrom  the  reports  forwarded  by  Institutiona 
in  the  Union.  Next  Friday  night  they  intended  to 
read  Mr.  Hole's  admirable  prize  essay  on  Mechanics' 
Institutes.  He  suggested  that  the  delegates,  on  their 
return  home,  should  read  the  report  to  their  members, 
and  also  give  them  the  beet  possible  description  of  their 
proceedings  at  Huddersfield. 

Mr.  Blake  said  that  the  committee  printed  as  many 
copies  of  the  report  as  they  could  afford. 

The  Dean  of  Ripon  said,  in  his  opinion  a  printed  re- 
port of  an  institution  was  veir  much  like  a  dose  of  phy- 
sic,  and  very  unwillingly  taxen  indeed.  At  the  same 
time,  he  acknowledged  its  advantages.  He  had  once 
made  a  calcnlation,  and  found  that  the  money  given  to 
all  sorts  of  Institutions,  was  nearly  all  sunk  in  the 
printer's  shop.  It  was  not  an  ill-advised  recommendation 
that  the  report  should  be  read  at  every  Institution ;  in 
fact,  it  should  be  made  a  condition  of  union,  or  at  least 
a  very  strong  exhortation  should  be  made  that  the  sug- 
gestion thrown  out  should  be  adopted. 

Dr.  Booth  was  very  much  eratified  by  hearing  the 
very  able  report  now  presented.  The  report  would  be 
distributed  very  much  over  the  country  by  its  being 
published  in  the  Journal  of  the  SodHy  of  ArU. 

The  Conference  then  adopted  the  report,  a  Delegate 
observing  that,  in  the  medium  announced  by  Dr.  Booth, 
it  might  be  obtained  at  Sd.  per  copy. 

The  meeting  then  proceeded  to  appoint  the  officers  for 
the  ensuing  year,  and  to  take  into  union  18  new  Institu- 
tions. 

The  next  annual  meeting  wa>  then  fixed  to  be  held  at 
Selby ;  and  the  following  resolution  was  passed :— "  That 
the  thanks  of  this  meeting  be  given  to  the  Society  of 
Arts  for  the  encouragement  which  it  has  afforded  to  the 
Institutes  in  Union  by  holding  examinations  atHuddere- 
field,  and  also  to  those  gentlemen  who  have  so  munifi- 
cently contributed  to  the  fund  for  prizea."  This  was 
acknowledged  by  Dr.  Booth,  on  behalf  of  ^^^  Council  of 
the  Society  of  Arts. 

The  Society  of  Arta'  Examinations,  and  the  best  means 
of  rendering  them  a  pennanent  agency  in  the  operations 
of  Mechanics'  Institutes,  waii  the  firat  subject  for  discua- 
sion,  and  Dr.  Booth  waa  called  upon  by  the  Chairman  to 
open  the  aobject. 
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I)r.  Booth  said  he  considered  the  prize  fund  injudicious, 
its  the  LTiUdiikte  who  gained  the  pnze  in  any  class  threw 
tlie  other  compotitors  into  the  shade  to  an  extent  which 
the  ex.iinination  did  not  justify.  If  these  examinations 
weie  to  l>e  permanent,  the  certificates  must  be  stringent, 
tiutliful  documents,  recording  the  attainments  of  the 
young  men  tliemselves.  Prizes  might  bo  very  useful  to 
inaugurate  these  examinations,  but  they  should  not  be 
regar^lcd  as  a  part  of  the  system .  Whether  these  exami- 
nations were  to  be  permanent,  or  a  mere  flash  in  the  pan, 
di'ijeiided  upon  the  question  whether  the  great  employers 
of  labour  would  look  upon  these  certificates  as  documents 
which  should  be  accepted  as  bond  fide  recommendations 
to  young  men,  to  be  received  into  their  service,  other 
things  being  equal.  Upon  the  mode  in  whicli  these  cer- 
tificates were  received  by  the  employers  of  laboiu*  de- 
pended the  success  of  these  examinations  and  their  jMjr- 
manence.  If  these  'certificates  were  to  be  regarded  as 
mere  waste  paper  and  ornament,  then  these  examinations 
would  fall  through,  and  become  among  the  things  that 
had  been.  Complaints  had  been  made  to  him  in  Hud- 
dersfield  last  year  as  to  the  throwmg  these  examinations 
open  alike  to  those  who  were  members  of  Mechanics' 
Institutions,  who  liad  to  work  hard  all  day,  and  had  only 
night  for  study,  and  those  who  had  full  opportunity,  in 
publi«  and  private  schools,  for  acquiring  knowledge. 
The  objection  was  founded  upon  the  idea  that  the 
members  of  Mechanics'  Institutes  would  be  subjected  to  an 
unfair  comi>etition.  But  what  was  the  fact?  Of  the 
eighteen  prizes  allotted,  no  less  than  sixteen  went  to 
young  men  in  Mechanics'  Institutions.  The  answers 
were  matter  of  deep  sorprise  to  the  professors  who  made 
the  examinations.  The  number  of  marks  given  in  his- 
toiy  and  literature  was  500,  and  400  was  set  down  as  the 
number  which  would  entitle  to  a  first-class  certificate. 
Two  of  the  voung  men  from  Mechanics'  Institutes  ob- 
tained the  full  number  of  500  marks.  But  they  had  had 
very  bad  answering  upon  the  common  subjects  of  English 
education,  which  had  not  received  Eufficient  attention. 
They  had  not  found  amongst  the  competitors  that  pro- 
ficiency in  reading,  spelling,  and  arithmetic  which  they 
had  anticipated.  Where  was  the  wisdom  of  a  man  de- 
voting himself  to  the  higher  branches  of  science  if  be 
wanted  the  mere  mechanical  art  of  reading  and  spelling? 
They  would  never  make  these  examinations  a  success, 
unless  sufficient  attention  were  paid  to  these  branches 
of  a  common  English  education.  Depend  upon  it,  ma- 
nufacturers and  employers  of  labour  would  attach  very 
little  importance  to  a  man's  proficiency  in  mathematics, 
if  he  were  destitute  of  the  knowledge  which  was  wanted 
in  eveiyday  life.  •• 

Mr.'  W.  E.  FoRSTER  concurred  in  the  observation  of 
Dr.  Booth,  that  it  would  not  be  well  to  rely  upon  prizes 
for  the  sustenance  of  these  examinations;  still,  they 
would  be  unwise  if  thev  abandoned  the  competitive 
principle,  and  the  principle  of  ranging  the  candidates  ac- 
cording to  their  acquirements,  as  was  the  case  in  the 
universities.  That  was  the  only  way  in  which  they 
could  give  talent  and  industry  their  proper  position  and 
reward.  Without  concurring  in  all  that  hzwl  been  said 
about  giving  holders  of  certificates  a  preference  over  all 
other  applicants  for  employment,  he  was  satisfied  that 
all  employers  would  see  that  the  sucoessftil  competitors 
possessed  qualities  which  would  be  a  recommendation  to 
their  employment.  These  certificates  would  tell  in  a 
commercial  point  of  view. 

Dr.  Booth  stated  that  they  had  three  classes  of  cer- 
tificates, so  that  they  had  the  competitive  principle 
without  prizes. ' 

In  answer  to  a  question,  Dr.  Booth  said  that  the 
declaration,  which  was  signed  hy  600  employers,  did  not 
go  far  enough.  The  certificates  were  declaied  to  be 
"  testimonials  worthy  of  credit ;"  but  they  wanted  some- 
thing more  than  this  negative  declaration. 

The  Rev.  Mr,  Bensted,  Dr.  Thornton,  Mr.  Mclvor, 
(Leeds),  Mr.  :fVeeman  (Huddersfield),  Mr.  Cutting,  Dr. 


Feamley  {De^^sbury),  the  President,  Mr,  Moore  (Went- 
worth),  Mr.  Hirst  (Meltham),  the  Kev.  R.  Bruce,  and 
Mr.  Hanson,  then  took  part  in  the  discussion,  which 
closed  by 

Dr.  Booth  stating  that  if  the  Society  of  Arts  received 
tlie  encouragement  it  had  done  hitherto,  it  would  not 
only  continue,  but  extend  its  examinations  throughout 
the  countrj*.  London  would  be  the  first  centre,  and  after 
London,  Yorkshire.  From  the  first,  the  Society  of  Arts 
Iiad  received  the  warmest  cncoui-agement  from  Mr. 
Baines,  Mr.  Hole,  and  the  Yorkshire  Union;  and  he 
might  say,  that  if  the  Society  of  Aiis  had  a  second  centre 
it  would  be  in  Yorkshire ;  but  whether  in  Leeds,  Halifax, 
York,  or  elsewhere,  it  would  be  for  the  Yorkshire  Union 
to  decide. 

The  meeting  then  proceeded  to  discuss,  "Themoit 
practicable  means  of  rendering  Mechanics'  Institutes 
self-supporting ;"  the  necessity  for  the  *'  Instruction  of 
Females  in  needlework  and  plain  dress-making;"  and 
**The  value  of  Evening  Classes,  on  the  principle  of 
mutual  instruction,  as  a  means  of  promoting  the  study 
of  science  and  literature,"  when  the  Conference  ter- 
minated. 

The  Annual  Dinner  took  place  at  half-past  three, 
under  the  premdency  of  Mr.  G.  S.  Tolson.  About  170 
persons  were  present. 

The  SoiBEE  and  Distribution  of  Pbizes. 

At  half-past  six  o'clock  in  the  evening  the  distribu- 
tion of  the  prizes  and  certificates  of  the  Society  of  Arts, 
to  the  members  of  the  Northern  Mechanics'  Institutes 
who  have  ^ccessfuUy  competed  in  the  examinations  of 
.the  Society,  took  place  in  the  Riding  School.  The 
buil4iDg  was  tastefully  decorated  for  the  occasion.  The 
galleries  were  hung  round  with  red  cloth,  and  the  room 
m  aU  directions  festooned  with  evergreens,  banners  of 
various  shapes  and  sizes,  bearing  appropriate  mottos 
on  the  subject  of  education,  &c.  The  interior  of  the 
building  was  crowded  in  every  part,  the  front  seats 
being  occupied  by  a  highly-respectable  company,  and 
the  galleries,  while  filled  with  perhaps  humbler  perBOiis» 
contained  a  company  as  much,  or  more  deeply  interested 
in  the  proceedings  than  the  others.  On  the  extreme 
right  and  left  of  the  noble  chairman,  the  delegates  sat 
on  seats  appropriated  to  their  use,  while  immediately 
Burrotmding  him  were  the  gentiy  of  the  West  Riding  and 
others. 

As  previously  announced,  the  Right  Hon.  the  Evl 
Granville,  President  of  the  Council,  took  the  chair. 
Upon  the  platform  were  Viscount  Goderich,  M.P., 
R.  M.  Milnes,  Esq.,  M.P.,  H.  W.  Wickham,  Esq.,  M.P., 
Edward  Akroyd,  Esq.,  M.P.,  Frank  Crossley,  E8q.,M.P., 
Sir  J.  Richardson,  J.  P.  B.  Westhead,  Esq.,  M.P.,  Mr. 
Commissioner  Hill,  the  Hon.  and  Very  Rev.  the  Dean 
of  Ripon,  Rev.  Dr.  Booth,  P.  Le  Neve  Foster,  Esq., 
Edward  Baines,  Esq.,  J.  W.  Childers,  Esq.,  George 
Armitage,  Esq.,  Edward  Brooke,  Esq.,  Frederiii 
Schwann,  Esq.,  J.  C.  Lwcock,  Esq.,  W.  Willans,  Esq., 
G.  8.  Tolson,  Esq.,  W.  E.  Forster,  Esq.,  Rev.  8. 
Holmes,  M.A.,  (vicar  of  Huddersfield),  John  Brooke, 
Esq.,  of  Armitage-bridge,  T.  Mallinson,  Esq.,  T.  P. 
Croshmd,  Esq.,  Thomas  Firth,  Esq.,  John  Botterill,  Esq. 
(Mayor  of  Leeds),  John  Whitwortk,  £»q«  (Mayor  of 
Halifax);  P.  O'Callaghan,  Esq.,  <fec. 

The  Earl  Gkanvtlle  said,-^Ladies  and  Gentlemen: 
Standing  as  I  do  here  a  perfect  stranger,  not  only  in 
Yorkshire,  but  in  the  very  centre  of  the  West  Riding,  1 
feel  that  some  apology  is  due  fh)m  me  for  occupying  this 
most  important  position.  Bat  it  has  been  throogh 
Ufe  my  rule  that,  when  there  has  been  a  good  cause  in 
band,  and  when  persons,  on  whose  Judgment  1  can  rely, 
advise  me  to  take  part  in  it,  I  take  that  part  without  the 
consideration  of  how  little  fitted  I  may  be  to  fill  it.  I 
am  perfectly  aware  that  the  post  I  occupy  has  both  its 
privileges  and  its  duties.  Its  duties  I  consider  to  be  of  « 
very  light  character  this  evening.  I  believe  the  piifioipei 
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one  is  to  maiDtain  order  and  humoD^  in  ibis  assembly, 
and  I  cannot  help  thinking  that  it  vnU  be  something  of 
a  sinecure.  The  privileges  are  great  ones.  The  one  to 
which  I  attach  the  greatest  importance  is,  the  privilege 
of  handing  prizes  to  those  young  men  who  have  become 
the  first  examjples  of  what  I  believe  to  be  a  system 
fraught  with  immense  good.  Another  which  will  be 
accorded  to  me,  according  to  custom,  is  the  privilege  of 
being  somewhat  long  in  addressing  you  this  evening— 
taking  advantage  of  being  the  first,  speaker,  and,  as  it 
were,  skimming  the  cream  of  your  attention  and  speak- 
ing my  own  sentiments  at  very  considerable  length. 
Althdugh  your  own  good  nature  might  allow  it;  al 
though  some  of  us,  having  just  dined,  might  have  been 
put  into  good  humour ;  and  although  some  of  us  may 
have  come  back  elated  with  the  cheap  bargains  which  we 
have  secured  at  the  bazaar  this  afternoon — yet  I  believe 
that  one  of  the  charactei'istics  of  Yorkshiremen  is  to  put 
a  certain  value  upon  time,  and  prefer  those  who  act,  in- 
stead of  those  who  talk  too  much.  Therefore,  I  will 
take  the  liberty  of  occupying  only  a  very  short  time  in 
addressiqg  you.  I  consulted  a  Yorkshire  friend  of  mine 
last  night  as  to  the  best  course  1  could  pursue  this  even- 
ing;— a  friend  in  whom  I  could  place  implicit  reliance. 
He' said  he  thought  the  best  course  would  be  to  make 
some  general  remarks  on  the  advantages  of  education. 
On  considering  this  advice,  and  on  looking  at  the  as- 
sembly here  met,  and  the  purpose  which  has  drawn  them 
together,  I  cannot  help  seeing  that  such  a  course  would 
be  what  is  popularly  called  "preaching  to  convert."  1 
trust  tliere  would  be  no  necessity  for  me  or  anyone  else 
to  ^o  into  the  advantages  of  education,  ot  into  that  upon 
which  the  future  welfare  of  this  country  depends,  namely, 
the  amount  of  education.  And  I  do  not,  in  this  instance, 
limit  it  to  the  lower  classes — for  every  class  in  this  great 
country  must  receive,  and  will  receive  it.  But  1  think 
I  speak  to  an  assembly  convinced  of  the  general  ad- 
vantages of  education  ;  I  think  they  will  agree  with  me 
that  one  of  the  great  evils  with  which  we  have  now  to 
struggle  is  the  want  of  a  general  appreciation  of  the  ad- 
vaatages  of  education;  and  it  is  this  particular  want 
which  is  felt,  and  which  I  think  this  meeting  is  very  likely 
to  help  to  counteract.  There  is  much  improvement  in 
this  respect.  It  is  impossible  to  see  the  discussions  in 
Parliament,  the  able  discussions  in  the  newniapers,  and 
in  important  meetings  of  this  character,  without  being 
impressed  with  the  fact  that  it  is  a  matter  which  de- 
serves and  receives  the  greatest  consideration ;  and  this 
is  very  apparent  from  the  manner  in  which  we  all  unite, 
without  considerations  of  politics,  class,  or  religion,  or 
any  o^er  consideration,  in  order  to  carry  out  the  work. 
I  certainly  was  very  much  struck  by  the  meeting  held 
in  London  the  other  day — a  meeting  which  1  thought 
impossibl<>>  to  have  an  immediate  or  direct  result,  but 
from  which  I  expect  great  advantages  to  flow.  It  was 
impossible  not  to  perceive  the  great  interest  felt  W  one 
who  stands  nearest  to  the  Crown,  in  this  respect.  Men  of 
different  creeds  in  religion  and  members  of  Parliament 
were  there ;  and  there  was  one  point  which  gave  me  great 
pleasure,  and  my  impression  will  be  fully  borne  out  by 
those  present  at  that  meeting.  There  were  no  speeches 
more  cordially  received  in  that  assembly  than  those  of 
the  eminent  men  who,  coming  from  this  district,  spoke 
with  the  authority  which  their  own  practical  experience 
had  given  them,  and  with  that  knowledge  whicli  their 
own  inquiries  had  enabled  them  to  attain.  1  say  this 
was  one  of  the  principal  objects  of  that  meeting,  to  in- 
crease the  appreciation  of  the  advantages  of  education 
nmonfii  all  classes  of  society ;  for  when  I  consider  the 
energies  of  this  country,  and  the  manner  in  which  we 
succeed  when  we  are  detennined  to  do  so,  I  cannot  but 
believe  that  in  a  district  like  this— so  remarkable  for 
its  energies,  its  prosperity,  and  its  persevenmce— all 
claMcs  are  agreed  that  education  is  necessary,  and  that 
education  we  shall  have*  Now,  there  are  several  modes 
in  which  we  can  increase  that  appreciation  of  education. 


In  the  first  place,  I  think  it  would  be  most  injudicious 
in  any  real  friends  of  education  to  urge  on  systems 
which'  would  go  counter  to  those  who  have  the  greatest 
interest  in  these  matters — I  mean  the  employers  and 
the  parents  of  the  young.  I  think  anything  of  that  sort 
would  be  most  injudicious ;  it  is  by  the  co-operation  of 
all,  by  awakening  the  attention  of  the  parents,  that  we 
must  attain  this  object.  What  we  are  now  going  to  do, 
1  think,  will  have  very  much  this  effect.  It  is  certain 
that  any  of  those  young  men  who  may  receive  a  mark 
of  approbation  this  evening,  will  not  only  feel  it  is  a 
recompense  for  the  time  they  have  applied  for  the  pur- 
pose of  instruction,  but  that  this  feeling  will  spread 
amongst  their  families,  their  parents,  and  their  comrades. 
Everything  that  can  be  done  to  increase  this  feeling  is  of 
the  greatest  importance.  I  have  just  been  at  a  dinner 
at  which  all  of  you  were  not  present,  where  one  gentleman, 
in  a  very  eloquent  speech,  made  this  remark : — *'  Certain 
persons  of  the  middle  classes  had  complained  that  if 
this  encouragement  was  to  be  given  to  the  education  of 
the  lower  classes,  the  middle  classes  would  be  pushed 
aside."  The  admirable  answer  which  was  given  ^as  one 
which  will  be  obvious  to  you  all—"  That  if  the  lower 
classes  tread  so  closely  upon  the  heels  of  the  middle 
classes,  the  middle  classes  must  make  correspondmg  efforts 
to  keep  their  own  position ;  and  if  they  do  not  keep  it,  it 
will  be  their  own  fault."  (Hear,  hear,  and  interruption 
arising  from  several  workmen  breaking  some  of  the  win- 
dows for  the  pui-pose  of  ventilation.)  I  believe  this  is 
only  a  piactical  illustration— (the  noble  Chaiiman  was 
continuing  to  remark,  when  his  voice  was  a^ain  rendered 
inaudible  by  the  falling  glass).  1  was  going  to  say,  re- 
sumed Lord  Granville,  that  this  seems  to  be  a  practical 
illustration  of  what  it  is  our  duty  to  try  to  effect  this 
evening — to  throw  as  much  light  as  possible  upon  the 
subject,  and  to  ventilate  it  thoroughly.  1  trust  we  shall 
go  on  in  this  course,  but  that  our  agitation  may  not  be 
of  so  destructive  a  character.  I  said  that  the  effect  of 
the  prizes  to  be  given  would  be  to  give  at  once  a  notion 
of  the  value  that  education  may  confer,  1  know  it  is 
thought  to  be  rather  a  low  view  of  the  subject  that  any 
young  man  should  look  upon  the  advantages  of  educa- 
tion as  anything  bearing  a  money  value,  but  1  am  afraid 
in  this  practical  world  of  ours  that  such  considerations 
are  not  to  be  lost  sight  of,  and  it  is  very  desirable  that 
it  should  be  known  tliat  it  is,  as  I  believe,  an  undoubted 
fact,  that  education  does  give  a  great  money  value  to  a 
man.  My  noble  friend  sitting  by  me  (Lord  Goderich|, 
of  whom  I  may  be  allowed  to  speak  openly  to-day  (which 
I  could  not  have  done  for  ,the  last  six  weeks,  during 
which  he  has  been  sitting  in  judgment  upon  me),  has 
presented  a  report  to  the  House  of  Commons,  in  which 
he  speaks  with  that  authority  which  belongs  to  his  per* 
sonal  charactei-  and  his  talents,  augmented  by  the  con- 
stituency which  he  has  been  lately  elected  to  represent. 
One  of  the  points  to  which  the  noble  lord  seems  to  have 
given  great  attention  is  the  means  by  which  education 
can  be  encouraged,  and  witli  that  object  he  has  exercised 
a  pressure  upon  the  government  to  encourage,  bv  means 
of  patronage,  the  education  of  the  comitrv.  Now,  it 
does  liappen,  1  believe,  that  1  am  the  only  person  in 
either  branch  of  the  legislature  who  advocated  a  system 
of  enlightened  competition  for  government  oflSces.  But 
after  two  or  three  years'  reflection  upon  it,  I  am  not  quite 
sure  whether  I  was  right  on  that  sutject.  There  areai'gu*- 
ments  for  and  against  that  principle ;  and  it  appears  quite 
clear  to  me  that  a  man  at  the  head  of  a  manufacturing 
establishment,  or  at  the  head  of  a  landed  estate,  should 
not  be  expected  to  give  up  all  responsibility  as  to  the 
nomination  of  the  persons  to  be  employed  by  him ;— I 
cay  I  think  it  is  a  question  whethei-  it  is  not  desirable  to 
fix  some  responsibility  on  the  heads  of  offices  with  re- 
gard to  those  who  are  chosen  to  discharge  duties  under 
their  direction.  But  of  this  I  am  ceiiain— that  the 
compromise  which  has  been  made  between  the  3Iemben 
of  Her  Majesty's  Government  and  my  ^oble  Friend,  U 
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of  the  greatest  possible  use,  and  that  it  will  act  as  a  very 
great  stimulus  to  the   education  of  the  country — the 
power  of  noniination  being  reserved,  and  many  persons 
being  admitted  to  compete  for  a  vacant  office.    My  own 
practical  experience,  ladies  and  gentlemen,  amounts  to 
this,  that  having  acted  upon  that  principle  ever  since  I 
was  last  appointed  to  the  office  I  now  hold,  I  have  found 
the  result  most  excellent — ^both  in  the  excellence  of  the 
clerks  we  have  secured,  and  in  the  manner  in  wliich 
the  business  of  the  office  has  been  performed  by  them. 
But  there  is  one  very  important  point  which  ought  not 
to  be  lost  sight  of  by  any  private  individual  who  may 
wish  to  try  the  same  means,  namely,  that  the  competi- 
tion ought  not,  if  possible,  to  bo  restricted  to  a  very  few 
persons.    It  is  true  that  for  a  small  office  you  ought  not 
to  have  too  many  competitors,  lest  you  create  disappoint- 
ment ;  but  I  think  it  is  desiiable,  whenever  practicable, 
to  afford  competition  for  more  than  one  place  at  a  time, 
because  a  competitive  examination  which  is  good,  when 
applied  to  a  large  number,  is  not  equally  certain  when 
applied  to  a  very  few.    I  make  this  remark,  ladies  and 
gentlemen,  because  I  feel  bound  to  make  an  observation 
which  tends  to  illustrate  the  results  of  practice,  rather 
than  to  dilate  on  general  principles  affecting  the  question 
luider  consideration.    I  am  sure  that  almost  every  indi- 
vidual here  present  is  able  to  assist  in  this  work  of  edu- 
cation in  a  certain  degree.    It  must  be  apparent  to  all, 
that  the  representatives  of  those  great  companies  who 
require  their  servants  to  be  able  to  read  and  write,  must 
be  in  the  districts  which  they  traverse  the  great  educa* 
tors  of  the  working  classes.    And  those  gentlemen  who 
have  promised,  and  who  intend  to  act  on  that  principle 
as  much  as  they  can,  with  regard  to  persons  getting  certi- 
ficates from  the  Society  of  Ails,  must  exercise  a  most  use- 
ful stimulus  on  education.    Ladies  and  gentlemen,   I 
cannot  help  congratulating  this  assemblv  upon  the  cor- 
dial manner  in  which  the  union  of  Mechanics'  Institutes 
of  this  great  county  has  co-operated  with  the  Society  of 
Arts  in  the  work  which  they  have  undertaken.    With- 
out that  cordial  co-operation  it  must  have  been  entirely 
abortive.    And  yet  I  think  there  is  some  use  in  having 
an  extraneous  body  like  the  Society  of  Arts  taking  upon 
themselves  those  f\inctions  for  which  they  possess  a  great 
advantage,  having  upon  their  council  members  of  great 
zeal  in  the  cause  of  education,  and  a  great  advantage 
in  the  examiners  which  they  are  able  to  appoint.    And 
I  think  that  the  Society  of  Arts  have  one  special  advan- 
tage in  making  great  experiments  of  this  sort,  in  the 
very  unofficial  character,  the  character  of  private  enter- 
prise, which  belongs  to  them.    Of  course  it  will  be  un- 
derstood that  I  do  not  agree  entirely  in  my  friend  Mr. 
Baines's  principles  of  education.    But  we  will  not  stay 
to  discuss  that  question  on  this  occasion.    At  present 
we  are  considering  how  education  is  to  be  promoted.    I 
say  it  is  an  advantage  that  the  Society  of  Arts,  without 
official  standing,  wi&out  connection  with  Government, 
have  taken  upon  themselves  to  make  this  great  experi- 
ment— an  experiment  which  I  believe  is  succeeding  by 
the  aid  of  the  cordial  co-operation  to  which  I  have 
alluded.    And  I  cannot  helf)  congratulating  this  great 
company  on  the  march  which  has  been  made  by  this 
county  of  York!    This  morning  I  looked  to  a  statistical 
account  of  the  school  in   this  country,  believing  that 
that  matter  is  most  important,  even  with  regard  to  your 
Mechanics'  Institutes.     Those  who  feel  an  interest  in 
Mechanics'  Institutes   must    feel  an  interest  in  those 
schools  which    necessarily   feed  and    supply  our  Me- 
chanics' Institutes.    Well,  I  find   that  the   report  to 
which  I  liave  alluded  is  most  satisfactory.    While  York- 
shire contains  less  than  one-tenth  of  Great  Britain  and 
Wales  in  extent,  and  not  quite  one-tenth  of  the  popula- 
tion of  England  and  Wales,  I  find  that  its  accommoda^ 
tion  for  schools  is  one-eighth  of  the  scho<d  accommoda- 
tion of  the  whole  countiy.    And  I  find  that  in  no  other 
district  is  there  the  same  amount  of  public  money  re- 
ceived for  school  purposes.    Again,  begging  Mr.  Baines's 


pardon,  I  beg  to  say  that  I  am  now*  quoting  only  to 
show  the  extent  of  private  money  which  must  be  con* 
tributed  in  oitler  to  meet  Uiose  grants.    I  think  these 
are  most  promising  statistics.     It  is  a  most  gratifyiog 
example  to  us  all,  that  there  is  no  connty  in  thiscoimtiy 
where  the  amount  of  school  pence  collected  from  ths 
parents  of  the  children  is  so  great  as  in  Yorkshire.    I  do 
think  that  these  are  very  promising  statistics,  besides 
which  there  is  one  fact  still  more  so— that  in  all  theie 
proportions  there  has  been  an  advance  in  the  very  last 
year.      I,  therefore,  congratulate  you  upon  that  fact. 
There  is  one  great  difficulty  which  all  persons  interested 
in  the  promotion  of  education  must  feel — the  difiiculty 
of  keeping  boys  at  school.    At  the  same  time,  this  is  ex- 
actly one  of .  those  questions  where  we  must  not  run 
counter  to  the  feelings  and  interests  of  employers  and 
parents.    But  we  must  omit  no  possible  opportunity  of 
filling  up  gaps,  and  take  advantage  of  every  breath  of 
wind  that  can  enable  us  to  supply  the  deficiency.    And 
this  bears  upon  the  question  of  evening  schools,  which 
are  certainly  not  so  general  as  they  ought  to  be.  It  bean 
still  more  upon  the  question  of  Mechanics'  Institutes,  as 
lon^  as  you  make  these  Mechanics'  Institutes  the  rad 
vehicle  of  conveying  instruction  to  those  who,  taken  from 
school,  yet  are  not  wishful  to  throw  aside  as  useless  the 
instruction  which  at  a  still  earlier  age  they  have  been 
aUe  to  obtain  for  themselves.     I  think  that  those  who 
take  an  interest  in  Mechanics'  Institutes  must  feel  how 
useful  and  how  important  their  duty  is  in  canying  on 
that  work  of  education,  which  you  may  begin  in  yoor 
elementary  schools,  but  which  you  can  only  carry  on 
with  effect  if  the  instiniction  which  has  been  given  in 
those  schools  has  been  accurate,  and  if  you  are  able  to 
get  constant  attendance  in  evening  schools  fVom  those 
who    have    left    school.     I    really    do  not   wish  to 
trespass  upon  you  any    longer.      I  congratulate  this 
meeting  upon  the  step    which   they  have  taken  this 
evening.    I  think  that  the  very  presence  of  so  many 
persons  here  this  evening  is  an  encouragement  to  thoss 
who  have  had  the  practical   toil  and   labour  of  thk 
work.    If  I  had  been  one  of  them  I  should  feel  it  to  tbe 
greatest  possible  extent.    I  think  when  you  go  home 
you  will,  to  a  greater  degree  than  you  have  hitherto 
done,  try  to  give  every  assistance  in  your  power  to  tbe 
educational  institutions  around  you.    If  I  say  this  to 
Yorkshiremen,  I  say  it  still  more  emphatically  to  York- 
shirewomcn.    I  am  glad  to  learn  that  of  tbe  institutions 
established  in  the  West  Riding,  one  carried  oo  with  the 
greatest  success  is  the  evening  classes  for  females  as  well 
as  for  males.    I  believe  this  is  of  great  importance ;  it  is 
of  importance  in  eveiy  way.  ^  I  never  thought  that  it 
was  possible  to  teach  a  boy  a  trade  and  work  in  a  school; 
that  must  be  better  taught  when  he  is  paid  by  wages 
and  superintended  by  an  employer,  whose  interest  it  is  to 
give  him  industrious  habits.    What  I  wish  to  be  taught 
in  schools  to  boys  is — ^I  will  not  say  the  knowledge  of 
common  things,  but,  to  use  the  expression  of  one  of  our 
school  inspectors,  Mr.  Norris,  it  is  very  important  to  give 
boys  at  school  the  knowledge  of  common  princiuks, 
which  afterwards  they  can   apply  to  the  work  which 
they  may  have  on  their  hands.      I  think  that  with 
regard  to  girls  you  may  ^  still  further.      They  will 
in  the  future  exercise  an  influence  not  only  upon  their 
husbands,  but  a  most  important  one  on  the  future  edu- 
cation of  their  children.    It  behoves  you  to  take  care 
that   the    women  of   this  country  are  properly  and 
entirely  educated.    I  think  yoo  may  go  still  farther, 
and  extend  industrial  training  in  their  case  beyond  what 
would  be  perfectly  judicious  or  desiFable  in  regard  to 
boys,  particular!}'  with  regard  to  those  useflil  oocopatioDS 
which  teach  women  to  be  a  source  of  weahh  instead  of  a 
burdra  to  their  husbands  and  families,  when  they  become 
wives  and  mothers.    Therefore,  1  do  trust  that  not  onW 
the  men  here  present,  but  that  the  fairer  portion  of 
creation  will  assist  us  to  the  utmost  of  theh*  power  in 
making  tbeM  institutions  raccessftil.     1  eaa  only  ny 
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that  I  am  too  grateful  for  the  attention  vhich  yon  have 
ventured  to  pay  to  me  in  making  my  crude  remarks.  1 
bad  not  the  opportunity  of  preparing  myself  as  a  gentle- 
man undertaking  this  post  ought  to  have  done,  but  1 
beg  to  thank  you  for  your  attention.  To  say  that  it  is 
paid  to  a  stranger  actinff  in  this  capacity  is  evidence 
that  you  think  the  work  which  you  have  in  hand  is 
worthy.  Intelligent  and  energetic  as  you  may  be  in 
this  great  county,  this  is  not  a  work  to*  be  confined  to 
one  district  alone,  but  it  is  to  be  felt  as  a  national  work, 
in  which  every  one  bearing  the  name  of  an  Englishman 
has  an  immediate  and  direct  interest. 

Lord  GoDKHicH,  M.P.,  said — the  occasion  which  had 
called  them  together  was  one  full,  as  it  seemed  to  him, 
of  interest  and  importance.  It  had  been  truly  said  by  the 
noble  lord  who  had  just  sat  down,  that  the  work  of  po- 
pular education  is  one  of  the  most  important  in  which 
we  of  this  generation  can  engage ;  and  it  appeared  to 
him  that  this  meeting  was  one  of  the  most  mteresting 
and  valuable  that  had  taken  place  of  late  in  regard  to 
this  question ;  for  they  were  met  for  various  purposes,  all 
bearing,  it  was  true,  upon  one  object,  but  showing  that 
that  object  was  engaging  the  attention  of  English  society 
in  every  class  and  in  every  direction.  The  Society  of 
Arts,  a  London  Society  of  long  establishment  and  much 
celebrity,  had  come  down  into  the  North  of  England, 
and  had  especially  selected  Huddersfield  as  the  centre 
of  its  operations,  for  the  purpose  of  carrying  out  a  scheme 
for  which  he,  for  one,  entertained  the  greatest  hopes  with 
respect  to  the  future  spread  of  education  in  this  country, 
l^hat  Society  represented  on  that  occasion  the  interest 
of  the  general  public  in  this  question,  and  nobly  had  its 
efforts  been  seconded  by  that  local  body  with  which  they 
were  all  so  well  acquainted,  and  whose  annual  meeting 
they  celebrated  that  evening— the  Yorkshire  Union  of 
Mechuiics'  Institutes.  There  was  another  fact  which 
was,  as  it  seemed  to  him,  yet  more  important.  They 
had  for  t^eir  chairman  a  noble  lord  not  only  distinguished 
by  his  great  talents  and  his  devotion  to  the  cause  of 
popular  education,  but  holding  the  position  of  a  Cabinet 
Mmister,  representing,  he  thought  he  might  venture  to 
say,  the  interest  which  is  felt  by  Her  Majesty's  Govern- 
ment in  this  question  of  education,  and  filling  himself 
a  post  which  answers,  in  some  degree,  to  the  po8iti6n  of 
Minister  of  Education.  The  noble  lord  had  come  to 
preside  over  that  meeting,  but  although  his  Lordship 
was  there  to  tell  them  oi  the  interest  which  our  rulers 
feel  in  this  great  subject,  he  had  come,  not  to  second 
or  propose  to  them  any  scheme  of  Government  assistance, 
but  to  aid  them  in  their  own  voluntary  efforts.  He 
rejoiced  greatly  that  the^  should  have  the  honoiurof 
being  presided  over  by  his  Lordship  that  evening,  and 
yet  he  ventured  to  think  that,  high  as  this  great  honour 
and  encouragement  was,  they  might  be  able  to  show  to 
Lord  Granville  some  scenes  on  his  visit  to  Huddersfield 
which  would  not  be  altogether  without  advantage  to  him ; 
because  he  thought  that  those  who  ruled  over  this 
country  should  come  down  to  the  countr}",  and,  mingling 
with  the  people,  learn  what  were  their  feelings.  They 
were  about  to  witness  a  scene  most  interesting  in  itself, 
the  distribution  of  those  prizes  which  lay  now  before 
him  to  those  who,  in  the  examinations  of  the  Society 
of  Arts,  had  won  them  by  their  industry'  and  their  intelli- 
gence, and  they  would  see,  if  he  mistook  not,  that  those 
who  had  carried  off  some  of  the  most  important  and 
valuable  prizes,  had  been  the  young  men  whose  days  had 
been  spent  in  the  mills  and  warehoucses  of  this  district, 
who  had  devoted  their  evenings  to  study,  and  to  study 
that  had  borne  good  fruit.  The  resolution  which  had 
been  placed  in  his  hands  urged  the  importanc  c  of  a  wide- 
spread and  general  adoption  of  a  system  of  classes  in  con- 
ifeotion  with  Mechanics'  Institutions.  He  need  not  sy 
much  there  to  impress  the  members  of  the  Huddersfield 
Hechanies'  Institute  with  the  advantages  of  that  system ; 
it  was  already  the  conier*stone  of  the  Institution.  It 
WM  by  means  of  tfaoee  ckwiea  that  the  Huddersfield 


Mechanics'  Institute  had  attained  the  high  position  it  now 
held,  which  had  entitled  it  most  justly  to  be  held  up  as  a 
model  to  other  similar  Institutions.  The  reading-room 
^ould  be  subsidiary  to  the  evening  class,  where  the 
working  man  should  be  able  to  go  to  perfect  his  studies ; 
but  it  was  absolutely  necessary,  if  his  knowlwlge  was  to 
be  sound  and  of  value,  that  he  "should  be  guided  by  those 
who  had  preceded  him  in  the  path.  SSo  it  was  with 
lectures.  He  had  heard  a  most  eminent  lecturer,  Mr. 
Geo.  Dawson,  say  that  the  business  of  the  lecturer  was  not 
to  attempt  the  impossible  task  of  laying  before  his  audi- 
ence, in  the  short  space  of  one  or  two  lectures,  complete 
information,  but  to  present  his  subject  in  an  attractive 
fonn  so  as  to  induce  his  hearers  to  study  it  afterwards. 
A  lecture  which  attempted  to  do  more  than  that  would 
fail  of  ita  purpose.  If  these  efforts  of  the  Society  of  Arts, 
— efforts  which  he  entirely  agreed  with  theKoble  Chair- 
man in  thinking  of  the  greatest  value  and  promise  for 
the  future,— were  to  be  continued,  it  was  neceesarj'  that 
there  should  be  a  great  extension  of  the  system  of  evening 
classes  in  Mechanics'  Institutes.  Why  was  it  that  Hud- 
dersfield came  so  well  out  of  this  examination  ?  He  did 
not  suppose  that  the  inhabitants  of  this  district,  though 
he  had  every  reason  to  know  their  ability,  their  love  of  . 
knowledge,  and  their  inteUigenoe,  poesessed  more  of  these 
qualities  than  their  neighbours ;  but  they  posi^cfctcd  this 
advantage,  that  they  had  long  had  among  them  a 
Mechanics'  Institution  of  which  a  distinguished  feature 
had  been  its  classes,  and  that  was  a  reason  why  they  had 
been  so  successful  at  these  examinations.  It  had  been 
one  of  the  especial  purposes  of  the  Yorkshire  Union,  for 
a  long  time,  to  impress  upon  those  with  whom  it  came 
in  contact,  the  importance  of  this  portion  of  the  benefits 
of  Mechanics'  Institutes.  Often  had  he  heard  that 
opinion  expressed  by  the  able  president  of  that  Union, 
his  friend,  Mr.  Baines;  and  he  was  very  glad  that,  by 
the  steps  which  had  been  taken  by  the  Society  of  Arts, 
this  ouestion  had  been  brought  forward  so  prominently 
that  It  could  be  no  longer  doubted  that  the  impression 
as  to  the  utility  of  these  classes  was  not  confined  to  a 
few,  but  shared  by  those  who  were  most  able  to  speak  of 
the  best  means  of  promoting  the  education  of  the  peoj^e. 
He  trusted  that  m  Huddersfield  yet  greater  facilities 
would  shortly  be  afforded  for  cairying  out  that  system. 
They  knew  that  efforts  were  being  made  for  the  purpose 
of  erecting  a  new  Mechanics'  Institute.  In  conclusion. 
Lord  Goderich  proposed  the  following  resolution : — '^  That 
the  evening  classes  of  Mechanics'  Institutes,  as  assisting  to 
supply  the  want  of  elementary  instruction,  are  entitled 
to  the  continued  and  increased  support  oi  all  who  are  desir- 
ous of  promoting  the  mental  and  moral  improvement  of 
the  rising  generation." 

Mr.  R.  MoNCKTos,  Milnes,  M.P.,  seconded  the  reso- 
lution, and  said,  he  would  go  a  little  beyond  some  of  his 
Lordship's  propositions,  and  say,  that  in  the  establish* 
ment,  maintenance,  and  working  of  evening  classes, 
they  had  the  very  first  and  most  important  feature  of 
Mechanics'  Institutions.  Evening  classes,  indeed,  might 
be  regarded  as  the  provincial  colleges  of  the  people. 
These  Institutions  were  for  the  education  of  the  working 
clssses — meaning  thereby  those  who  had  at  an  eaily  age 
to  abandon  their  school  for  ^e  purpose  of  eamiug  a  living 
by  honest  industry.  The  only  time  at  the  disposal  of 
those  persons  was'  after  the  day's  work  was  done,  and 
their  education  was  of  the  utmost  importance.  Looking 
at  the  progress  of  education  within  fifty  years,  great  as 
had  been  their  social,  political,  and  material  develop- 
ment, which  had  sent  the  English  blood  and  language 
over  the  entire  globe,  yet  there  was  no  development 
more  surprising  than  that  which  met  its  consun)matiou 
that  evening,  where  they  found  employers  of  mafses  of 
labour  coming  together  to  promote  the  education  of  those 
by  whose  labour  their  wealth  was  acquired,  and  by  whose 
industry  the  prosperity  of  the  country  was  to  be  sustained. 
They  could  all  remember  the  fictions  of  some  years  ago. 
where  there  were  two  young  men — one  somewhat  dull 
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and  uneducated  but  industrious ;  the  other  studious  and  I 
dreamy.  The  dinouement  was,  that  the  industrious  young  I 
man  became  an  alderman,  at  least,  while  he  with  educa-  | 
tion  was  in  all  probability  hanged.  But  employers  of 
labourand  others  had  now  come  to  the  knowledge  that  the 
good  workman  and  the  assiduous  learner  were  not  neces- 
sarily sejiarated.  They  had  seen  that  many  of  those  liis- 
coveries  wliich  had  tended  most  to  the  material  pros^ierity 
of  the  country  had  come  from  those  who  were  employed 
in  daily  labour.  The  day  had  gone  by  when  an  employer  of 
labour  would  prefer  the  uneducated  to  the  educated  work- 
man. They  were  all  prepared  to  combine  with  the  Earl 
Granville  in  starting  from  the  point  at  present  attained, 
and  advancing  the  education  of  the  working-classes  as  far 
as  they  could.  They  had  there  not  only  leaiiiers  but 
workers  also.  His  Noble  Friend  in  the  chair  was  a 
workman  as  well  as  a  learner ;  and  the  owner  of  al- 
most the  whole  of  Huddersfield  was  now  behind  his  desk 
in  the  War-Office,  working  almost  as  har^  as  any  clerk 
in  any  of  the  counting-houses  of  Huddersfield.  These 
were  the  things  which  made  Englishmen  proud — these 
were  the  conditions  which  showed  that,  after  all,  great 
as  was  the  separation  of  classes  in  this  country,  there 
were  great  moral  sympathies  and  great  communion  of 
mental  interests,  which  united  them  together. 

J.  W.  Chii^debs,  Esq.,  supported  the  resolution. 

The  Chairman  then  proceeded  to  the  distribution  of 
the  prizes,  the  Secretary  of  the  Society  of  Arts  first  read- 
ing the  reports  of  the  examiners,  which  were  given  in 
last  week's  Journal^  p.  520.  For  a  list  of  the  prizes  and 
certificates,  see  last  week's  Journal^  p.  523. 

I^r.  Commissioner  Hill,  Recorder  of  Birmingham, 
moved  the  following  resolution : — *•  That  while  the  ex- 
tension of  instruction  in  the  most  useful  branches  of 
science  and  literature  has  been  materially  aided  by  the 
various  Mechanics'  Institutes  in  the  county,  their  gene- 
ral efficiency  has  been  assisted  to  a  considerable  extent 
bv  the  Yorkshire  Union .  which,  bv  the  services  of  a 

paid  agent,  the  publication  of  an  annual  i-eport,  and 
constant  attention  to  the  interests  of  the  several  Institutes 
comprised  in  the  Union,  has  entitled  itself  to  the  sup- 
port of  all  who  desire  to  promote  the  mental  and  moral 
welfare  of  the  community."  He  said  this  resolution  had 
been  propounded  by  the  leaders  of  those  valuable  insti- 
tutions, and  their  authority  appeared  to  him  to  be  so  high 
as  to  require  no  further  proof  to  entitle  it  to  their  favour- 
able acceptance.  All,  therefore,  that  he  would,  at  that 
hour,  ssy  upon  the  subject  was  this — that  he  was  quite 
certain,  notwithstanding  some  speeches  which  he  had 
read  in  newspapers  lately,  giving,  as  it  appeared  to  him, 
a  most  unjustifiable  magnification  (if  they  would  allow 
him  to  coin  a  word)  of  Latin  and  Greek — he  was  certain, 
when  he  found  such  results  produced,  such  acquirements 
made,  by  a  class  who  had  not  the  means  to  give  up  four 
or  five  or  six  years  of  life  to  the  acquirement,  to  any 
great  extent,^  of  Latin  and  Greek,  they  would  say  that 
the  error  which  prevailed  in  the  time  of  the  great  satirist 
Butler,  in  the  reign  of  Charles  II.  (notwithstanding  the 
speeches  to  which  he  had  referred)  had  passed  away. 
The  satirist  complained  that  in  his  day — 

*'  He  that  can  but  to  express 
His  want  of  sense  in  ancient  languages. 
Shall  pass  for  leameder  than  one 
Who  speaks  in  strongest  reason  in  his  own." 

These  young  men  had  laid  up  a  stock  of  ideas,  and  they 
had  learned  to  express  those  ideas  in  their  own  language. 
They  cultivated  that  which  to  an  Englishman  must  al- 
ways be  a  language  of  the  highest  importance  and  the 
greatest  value.  Others  seemed  to  him  to  value  lan- 
guages because  they  were  uead — he  would  call  upon 
them  to  value  English  because  it  was  living — because  it 
was  the  language  which  we  must  use  amongst  our  own 
countrymen,  if  we  wish  to  address  either  their  intellects 
or  their  hearts,  if  we  wish  to  influence  them,  if  we  wish 
to  move  them,  if  wa  wish  to  inatnict^hAia  in  any  way, 
either  for  their  own  interests  or  for  ours.    Other  instru- 


ments of  knowledge  must  be  used  now  and  then.    He 
liad  nothing  to  say  against  them.     God  forbid.    Butthe 
English  language  they  used  every  day,  many  of  them 
every  hour,  and  some  of  them  every  minute  of  their 
lives.     Surely,  then,  Institutions  like  this,  which  call 
attention  to  the  cultivation  of  that  tongue,  were  of  in- 
finite importance.     If  the  young  men  whom  he  had  Men 
to-day,  and  whose  triumph  he  had  witnessed  with  the 
deepest  sympathy,  though  he  never  before  heard  their 
names— ^i'f  they  would  take  .advice  from  one  whose  name 
probably  they  had  never  heard  before — an  old  man  who 
had  the  stiongest  sympathy  in  their  favour — it  would  be 
that  to  their  other  studies  they  would  add  this,  a  most 
careful  cultivation  of  their  mother  language.    Let  them 
not,  even  in  conversation,  let  them  not,  even  in  the 
familiar  intercourse  of  the  fireside,  permit  themwlyeg 
to  use  it  carelessly  and  ungrammatically.    Let  them  in- 
crease their  knowledge  of  the  words  of  our  langmgc 
by  caraful  and  extensive  reading.     This  l^e  found  mauv 
of  them  had  already  done.  And  let  them  remember  that 
no  language  could  be  said  to  be  really  acquired  unlesB 
the  scholar  was  able  to  write  accurately  in  that  language. 
Now,  these  were  very  prosaic  observations,  but  they 
might — coming  from  one  who  had  had  the  experience  of 
a  life  now  of  no  short  duration — be  of  some  use,  and  tbej 
might  be  accepted  and  remembered.    He  thanked  them 
for  the  hospitable  reception  they  had  given  to  a  stranger. 
This  was  the  first  time  he  ever  entered  their  town--he 
should  be  very  sorry  to  believe  it  would  be  the  last. 

Hr.  A&ROYD,  M.P.,  in  seconding  the  resolution,  said, 
he  would  not,  at  that  late  hour,  trespass  at  any  great 
length  on  their  attention.  The  ladies  na4  already  hon» 
their  share  in  the  proceedings  of  the  day  at  the  bazaar, 
and  he  was  glad  to  learn  that  they  had  advanced  so 
far  in  the  object  they  had  in  view,  and  had  obtained 
so  much  in  the  important  step  of  erecting  a  new  building 
for  the  Huddersfield  Institution.  As  to  the  advantaga 
of  Mechanics'  Institutions,  they  were  admitted  on  »11 
sides,  nor  need  he  dwell  on  the  advantAges  which  bad 
been  derived  from  the  Yorkshire  Union,  through  whose 
agency  had  been  brought  to  bear  on  that  occasion  tbe 
competition  of  the  Society  of  Arts  examination.  Thii 
competition  could  not  but  have  the  beet  results,  for  it 
was  the  chief  impulse  to  success.  He  was  glad  to  lean 
that  the  Huddersfield  Institution,  which  had  always 
stood  as  one  of  the  first  in  the  kingdom,  had  stood  well 
in  the  examination.  He  then  alluded  to  the  zealoiu 
eflforte  of  Mr.  Baines  in  the  cause  of  education,  and  to 
the  excellent  report  presented  by  Mr.  Hole  nt  the  morn- 
ing conference,  after  which  he  spoke  of  the  danger,  in 
Mechanics'  Institutions,  of  young  men  taking  a  birdV 
eye  view  of  subjects,  instead  of  investigating  them 
thoroughly ;  and  concluded  by  again  roverting  to  tbe 
discussion  at  the  conference  of  delegates,  especially  with 
reference  to  the  domestic  education  of  women,  and  by 
urging  the  importance  of  such  education  as  affecting  the 
present  comfort  and  the  future  welfare  of  the  working 
classes 

Mr.  J.  P.  B.  Westhead,  M.P.,  supported  the  rewln- 
tion,  and  said  he  sincerely  svmpathizcd  with  the  objects 
of  the  Yorkshire  Union  of  Aechanics'  Institutes.  They 
owed  a  deep  debt  of  gratitude  to  their  noble  cbairmau 
for  coming  down  to  perform  the  duty  which  he  had  per- 
formed that  evening,  a  duty  which,  some  thirty  yt-y 
ago,  would  have  been  thought  absolutely  impossible  by 
any  nobleman  in  the  land.  They  were  also  deeply  in- 
debted to  the  nobleman  who  represented  the  West  Riding, 
for  his  deep  interest  in  the  welfare  of  the  working  cla?ft» 
of  this  country.  They  might  well  feel  proud  at  seeing 
members  of  their  aristocratic  families  bending  their 
minds  and  giving  their  attention  so  earnestly  and  imnje- 
diatelv  to  what  concerned  the  well-being  of  the  work- 
ing classes ;  and  he  tmsted  that  the  Yorkshire  Union  ot 
Mechanics'  Institutes  would  go  on  prospering  and  to 
prosper.  He  i-eminded  the  meeting  that  nearly  all  tlwj^ 
great  improvements  which  had  benefited  the  countiy  hsd 
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origiDatcd  in  the  minds  of  self-taught  men,  recalling  to 
their  remembrance  the  names  of  Arkwright,  Kaye, 
Cromi>ton,  Brindley,  and  George  Stephenson,  and  sug- 
geste<l  that  no  pleasure  could  be  greater  than  that  ariung 
from  furnishing  the  means  ot  brhiging  out,  in  the  minds 
of  such  men.  those  great  conceptions  which  God  had  im- 
planted thera.  The  late  Lord  EUesmere,  when  looking 
at  some  machinery  in  one  of  the  mills  at  Manchester, 
and  witnessing  its  wonderful  meclianism,  and  adaptation 
to  the  purposes  for  which  it  ivas  used,  said  that  he  had 
examined  it  till  he  wondered  whether  this  machinery 
was  not  more  intelligent  than  himself.  And  surely 
those  who  studied  in  their  Institutions  the  principles  of 
science,  would  naturally  have  their  thoughts  directed 
from  the  liandiwork  of  man  to  the  handiwork  of  Him 
who  is  the  Creator  of  all  things. 

The  ixiBolution  was  carried  unanimously ;  and 

The  Hon,  and  Very  Rev.  the  Dean  of  Ripon  proposed 
the  next  resolution,  as  follows: — *' That  believing  the 
examinations  of  the  Society  of  Arts  to  be  capable  of 
afibrding  a  practical  stimulus  to  the  operations  of  Me- 
chanics' Institutes  by  promoting  emulation  amongst  the 
students  of  adult  classes,  this  meeting  desires  to  express  its 
thanks  to  the  Society  of  Arts,  and  to  request  that  the 
good  work  may  be  continued  by  an  examination  being 
held  next  year  at  some  convenient  town  in  the  county 
of  York."  He  said  he  had  so  frequently  expressed  him- 
self upon  subjects  relating  to  these  institutions  tliat  he 
should  stand  excused,  he  was  sure,  if  he  refrained  from 
troubling  them  with  any  lengthened  observations  that 
evening.  The  resolution  was  a  most  gracious  one,  and 
contained  faith,  thanksgiving,  and  prayer.  Formerly 
they  barely  ventured  to  hope  in  their  resolutions,  but 
now  they  had  got  to  believing ;  they  had  reached  the 
point  of  faith.  Having  had  proof  positive  that  all  their 
anticipations  had  been  fomided  on  safe  and  solid  princi- 
ples, they  proceeded  to  thanksgiving,  and  to  an 
acknowledgment  of  their  gratitude  for  the  extraordinary 
measure  of  assistance  whicli  they  had  received  from  the 
Societv  of  Arts.  From  that  they  arrived  at  the  prayer 
that  the  Society  of  Arts  would  do  next  year  what  they 
had  done  this.  That  Society  had  already  conceded  the 
petition,  so  that  their  prayer  was  answered  even  before 
it  was  uttered.  One  other  remark,  and  he  would  release 
them.  He  had  received  a  printed  document  from  Man- 
chester, which  condemned  and  warned  them  against "  the 
p^eat  sin  of  the  present  day,  the  idolatry'  of  unsanctified 
intellect."  Why,  that  riding  school  was  an  idol  temple ! 
The  Art  Treasures  Exhibition  of  Manchester  was  a 
temple  of  idols,  and  the  Society  of  Arts  was  worse  than 
the  temple  of  Juggernaut !  Well,  he  hoped  that  God 
would  in  his  mercy  overrule  their  efforts  in  the  education 
of  the  youth  of  this  country  so  long  as  that  education 
tended  to  make  them  ungodly ;  but  may  God  bless  their 
efforts  to  give  to  the  rising  generation  that  education 
which  was  the  best  handmaid  of  religion. 

Sir  John  Richardson  seconded  the  resolution,  and 
expressed  his  warm  sympathy  with  those  who  had  re- 
ceived prizes  and  certificates,  and  said  that  he  had  no 
doubt  those  prizes  and  certificates,  as  well  as  the  pro- 
oee<Ung8  of  that  evening,  would  give  a  most  beneficial 
impulse  to  education,  by  stimulating  future  efforts.  He 
then  referred  to  the  system  of  education  prevailing  in  the 
State  of  Massachusetts,  explaining  its  provisions,  and 
concluded  by  i^eminding  his  hearers  that  the  world  was 
not  standing  still,  and  that  if  they  did  not  move  forward 
in  the  work  of  education  they  would  be  left  behind  by 
their  younger  brethren  who  possessed  greater  energy  and 
resolution. 

Mr.  Frank  Crosslst,  M.P.,  supported  the  third  reso- 
lution. 

Viscount  GoDBBicH  then  took  the  9hair,  when 
Mr.  John  Bbook  moved,  and  Mr.  G.  S.  Tolson  se- 
conded a  resolution  conveying  the  best  thanks  of  the 
meeting  to  the  Bight  Hon.  Earl  Granville,  K.G.,  for  the 


great  ability  and  oom-tesy  with  which  he  had  performed 
the  duties  of  chairman,  and  also  expressing  appreciation 
by  the  meeting  of  the  high  honour  which  his  lordship 
had  confened  upon  the  Yorkshiro  Union  of  Mechanics' 
Institutes  by  his  presence  on  this  occasion.  The  motion 
was  adopted  amidst  great  cheering,  the  audience  all 
rising  from  their  seats. 

Lord  Granville  made  a  brief  reply,  and  the  pro- 
ceedings then  terminated. 


MORAL  AND  SOCIAL  SCIENCES. 

The  followiDg  letter  has  been  laid  before  the 
Council,  and  as  the  tenor  of  it  is  in  accordance 
with  the  object  and  proceedings  of  this  Society, 
the  matter  has  been  referred  to  a  committee  to 
consider  and  report  thereon : — 

Sir, — I  am  desirous  of  drawing  the  attention  of  the 
Council  of  your  Society  to  a  meeting  which  it  is  in- 
tended to  hold  during  the  approaching  month  of  October, 
in  the  town  of  Birmingham. 

It  has  long  been  felt  by  many  persons  who  are  inter- 
ested in  the  various  questions  bearing  on  the  moral  and 
social  improvement  of  the  people,  that  this  range  of 
topics  might  be  well  embraced  in  one  general  organiza- 
tion, in  the  same  way  as  the  subjects  of  physical  science 
have  been  grouped  together  by  the  British  Association. 

The  improvement  of  our  laws,  education,  whether  in- 
tellectual or  industrial,  the  reformation  of  criminals,  and 
the  prevention  of  crime,  the  public  health  of  our  towns, 
and  other  topics  of  a  similar  nature,  are  all  more  or  less 
connected  together,  and  obtain  support  from  much  the 
same  class  of  thinkers.  Considered  together  they  would 
probably  be  found  to  elucidate  each  other,  and  the  mutual 
communication  of  knowledge  might  remove  many  of  the 
present  obstacles  to  improvement. 

In  order  to  illustrate  the  nature  of  the  meeting,  I  may 
mention  that  the  following  sections  are  already  designed : 

A  section  on  Jurisprudence  and  Law  Amendment, 
which  will  be  supportea  by  the  Law  Amendment  Society. 

A  section  on  Reformatory  and  Industrial  Schools,  to 
be  supported  by  the  National  Beformatory  Union. 

A  section  on  Education. 

A  section  on  Public  Health. 

A  section  on  Political  Economy,  Finance  Statistics^ 
&c. 

Lord  Brougham  will  preside  over  the  meeting,  and 
will  deliver  an  inaugural  address  on  the  first  day. 

I  believe  that  his  lordship  will  be  most  powerfully 
supported,  and  that  the  various  sections  will  ^  well  sup- 
plied with  papers. 

Should  the  meeting  be  as  successful  as  is  anticipated, 
it  is  thought  probable  that  a  permanent  association  for 
the'advancementof  moral  and  social  science,  (under  what- 
ever name  may  be  fixed,)  may  be  organised,  hold  an- 
nual meetings,  and  perhaps  lead  to  a  closer  union  in 
London  of  the  various  societies  which  aim  at  the  accom- 
plishment of  the  different  objects  embraced  by  the  pro* 
jected  association. 

This,  however,  is  for  the  future ;  the  present  object 
being  to  obtain  as  influential  and  useful  a  meeting  as 
possible ;  and  it  is  hoped  that  your  Society  will  assist  by 
recognizing  the  utility  of  the  idea,  dispensing  informa- 
tion on  the  subject  among  its  members,  and  giving  to 
one  or  more  sections  ite  powerfhl  support. 

I  am,  &o, 

G.  W.  HASTINGS. 


3,  Waterloo-place,  Pall  Mall,  8.W., 
July  2S,  1857. 
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NEW  PISTON  WATER  METER. 

The  following  is  a  digest  of  a  paper  "  On  Recent  Im- 
OTOvements  in  Water  Aieters,"  read  by  Mr.  Benjamin 
Fothergill,  C.E.,  at  the  meeting  of  the  InBtitution  of 
Mechanical  Engineei-s,  held  in  [Manchester,  June  26, 
1857,  Joseph  Whitworth,  Esq.,  C.E.,  in  the  chair :— • 

'*  The  paper  pointed  out  the  necessity  for  an  efficient 
measoiing  apparatus.      The  average  price  of  gas  might 
be  taken  at  4s.  6d.  per  thousand  cubic  feet;  but  the  price 
of  water,  at  Is.  per  thousand  gallons,  was  68.  3d.  per 
thousand  cubic  feet.  If  it  was  therefore  necessary  to  have 
meters  for  gas,  it  was  equally  necessary  to  have  meters 
for  water,  which  was  dearer.      Meters  might  be  divided 
into  low  and  high  pressure.      The  best  low-pressure 
meters  were  those  by  Parkinson,  of  London,  but  they 
were  in  many  respects  unsatisfactory.    The  attention  of 
engineers  had  been  directed  to  obtain  a  correct  and 
durable  high-pressure  meter,  capable  of  registering  the 
quantity  of , water  delivered,  without  lessening  its  pres- 
sure or  velocity.    High-pressure  meters  had  been  classed 
as  inferential  and  positive  meters.     The  well-known 
inherent  defect  in  all  inferential  meters  in  allowing  small 
quantities  of  water  to  pass  without  registration,  was  an 
objection  to   such  machines  which  no   superiority  of 
workmanship  could  remove.     Taylor  and  Siemen's.  and 
Adamson's  were  the  best  of  this  class,  yet  they  were  not 
free  from  these  defects.     Of  positive  meters,  or  those 
measured  by  capaci  ty ,  many  had  recently  been  constructed 
on  the  principle  of  the  diaphragm ;  but,  in  consequence 
of  the  impossibility  of  finding  any  flexible  material 
sufficiently  durable,   they  had  not  been  brought  into 
general  use.  The  nearest  approach  to  practical  efficiency 
amongst  those  using  flexible  material,  was  Chadwick's 
rotary  meter;  but  although  they  registered  correctly, 
they  had  not  been  found  satisfactory  in  regard  to  dura- 
bility.  Several,  by  other  makers,  were  liable  to  the  ob- 
jection of  the  unequal  extension  of  the  flexible  material. 
Amongst  the  piston  meters  were  Kennedy's,  Worthing- 
ton's,  Jopling's,  and  Chadwick  and  Frost's.  In  Kennedy's 
meter,  the  racked  piston  rod,  and  the  use  of  Woodcock's 
patent  rolling  pacting,  were  the  distinguishing  features. 
This  meter  was  the  best  which  had  hitherto  been  brought 
into  use ;  but  there  was  some  liability  to  stoppage,  by 
the  sticking  of  the  tumbling-lever,  when  the  valve  was 
only  partially  dosed,  the  water  being  then  allowed  to 
pass  unregistered.     There  was  also  necessity  for  lubri- 
cation and  packing,  involving  inspection.     In  Chadwick 
and  ^Yost's  piston  meter,  the  latest  and  most  important 
improvements  had  been  effected,  and  the    difficulties 
connected  with  previous  attempts  appeared  to  have  been 
satisfactorily  solved  by  the  invention  or  application  of  a 
compound  fluid  motive  yelve,  actuated  by  the  pressure 
of  the  water,  but  not  concerned  in  the  measurement. 
The  meter,  consisting  of  a  cylinder  and  piston,  with 
Woodcock's  rolling  packing,  and  other  arrangements, 
was  explained  by  the  aid  of  diagrams.     It  was  com- 
paratively small  in  size,  required  no  lubrication,  had  no 
tumbling  weights,  worked  smoothly,  allowed  no  leakage, 
and  from  an  examination  whioh  he  had  made,  he  foui.d 
it  to  register  with  a  nearer  approach  to  absolute  correct- 
ness tlian  any  other.    There  was  one  at  work  in  the  ad- 
joining room,  and  a  larger  one,  constmcted  to  measure 
8,000  gallons  per  hour,  might  be  seen  at  work  in  the  Water 
Works'  Yard,  Town-ball,  Salford,  on  applying  to  Mr. 
Chadwick.     Mr.  Fothergill  then   remarked    that   he 
believed  this  to  be  the  best  meter  at  present  produced, 
and  if  any  oneoould  invent  a  better,  it  would  afford  him 
pleasure  to  see  it.    The  President  inquired  whether  Mr. 
Fothergill  had  found  any  difference  in  drawing  lar^e 
and  small  quantities  from  it— An  answer  was  g^ven  m 
the  negative.  In  answer  to  a  question  by  Mr.  Forsyth,  as 
to  how  long  it  had  been  in  opemtion,  it  was  replied 
about  three  months.     Mr.   Chadwick  remarked   that 
it  had  only  been  patented  a  few   months,    and   was 
brought  Corward  earlier  than  was  intended.  After  giving 


seven  years'  attention  to  the  subject  of  water  meters,  he 
was  acquainted  with  the  difficulties,  and  knew  that  a 
large  amount  of  durability  was  requisite  in  every  part. 
There  was  a  great  want  of  a  perfect  meter,  and  he  thought 
this  one  would  prove  to  be  free  from  some  of  the  defecu 
which  had  been  referred  to,  as  well  as  economical  io 
construction. 


CULTIVATION  OF  TRUFFLES. 

A  pamphlet  has  lately  been  published  in.  France  upon 
this  subject,  by  M.  Martin  Ravel,  a  well-known  truffle 
merchant,  whioh  contains  so  veiy  original  and  curious  i 
theory  that  it  has  been  thought  an  outline  of  it  would 
not  prove  uninteresting.  M.  Ravel  has  been  Temarksbly 
successful  in  the  cultivation  of  truffles,  al^ough  it  muit 
be  confessed  that  the  views  propounded  in  his  work  are 
so  contrary  to  all  the  past  experience  of  naturalists,  that 
they  will  require  very  searching  investigation  before 
being  at  all  generally  received.  M.  Ravel  begins  bj 
saying  that  up  to  this  time  naturalists  have  believed  tbit 
the  truffle  was  an  ordinary  vegetable  product,  and  that  it 
had,  like  other  plants,  its  characteristic  life  and  vegeta< 
tion ;  but  his  opmion  is  that  the  tiiiffle  is  merely  produced 
accidentally  in  the  vegetation  of  the  oak  by  the  prick  of 
a  fly,  to  which  he  gives  the  name  of  "  truffig^ne."  It  l« 
admitted  in  natural  history  that  certain  flies  prick 
certain  plants  in  order  to  produce  excrescences  which 
protect  tneir  nest  of  eggs,  and  these  excrescences  vary  in 
their  character  according  to  the  different  plants  apes 
which  they  are  produced. 

The  prick  made  in  the  branches  of  the  oak  tree  br  the 
gall-fly  produces  the  gall-nut,  which  contains  gallic  acid; 
a  similar  prick  made  by  the  **  truffig^ne,"  in  the  fibrtn- 
roots  of  this  tree,  produces  the  truffle.  The  truflBe  nay 
be  considered  as  a  species  of  gall,  produced,  it  is  true,  t? 
a  different  insect,  and  containing  different  elements,  kt 
the  gall  and  the  truffle  are  both  the  work  of  an  vm' 
desirous  of  providing  a  shelter  for  its  eggs,  and  prepam; 
food  for  the  lan'SB. 

With  regard  to  the  truffle,  the  operation  proceeds  ia 
the  following  manner :— The  •*  truffig^ne"  fly,  that  roij 
be  seen  in  winter  constantly  flying  about  the  tnif< 
grounds,  and  round  the  oaks  whidi  produce  the  truffiei 
penetrates  into  the  ground,  reaches  the  fibrous  root»,  ni 
pricks  them  at  their  extremity  to  deposit  its  egg?;  ti« 
prick  causes  a  drop  of  milky  fluid  to  ooze  out,  containii; 
an  azotized  principle ;  this  slowly  enlarges  by  the  s^^'- 
tion  of  the  azcte,  which  it  continues  to  receive  from  t* 
roots  of  the  oak,  and  it  also  di-aws  it  from  the  air  ' 
any  Assures  in  the  ground  enable  the  air  to  reach  it.  ]■ 
several  drops  of  this  milky  fluid  touch  each  other :: 
growing,  they  unite  and  form  those  large  truftb' 
irregular  and  fantastic  forms,  whose  size  varies  accorcJS 
to  the  number  of  truffles  thus  joined. 

The  truffle  being  formed,  <he  roots,  wounded  k  * 
"  truffig^ne,"  die,  and  the  truffle,  thus  abandoned  to  it^t 
grows  and  expands  by  means  of  the  nourishment  afforcj 
both  by  the  earth  and  the  air.  M.  Ravel  states  ihati- 
who  have  carefully  examined  the  truffle  have  been  wi  • 
to  discover  in  it  any  germ  or  radicle,  and  he  trLf 
this  forward  as  a  further  proof  that  it  is  not  a  vcgeti^* 
product. 

It  is  only  some  varieties  of  the  oak  which  pr^*| 
truffles,  and  it  is  said  to  be  very  difficult  to  disunr^i 
those  possessing  this  peculiarity.  One  of  the  surest?:^ 
is  the  total  absence  of  vegetation  over  the  entire  ppartj 
gi'ound  covered  by  the  truffle  oak,  and  when  the  tn.» 
begin  to  be  produced,  in  the  manner  just  described,  t^ 
trace  of  grass  disappears.  ^ 

A  barren  argillaceous  soil  is  believed  to  be  the  re^J 
their  cultivation,  and  M.  Ravel  recommends acon»»" 
sown  in  it,  after  a  plan  which  he  indicates.  i 

A  hole  about  three  inches  deep  is  made  in  the  g^ 
with  a  conical  shaped  hammer;  tlie  mcom  is  P^''^ 
this  hole,  and  covered  up  with  earth,  which  isbesteQ«* 
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firmly  with  the  broad  side  of  the  hammer ;  by  this  means 
the  ground  round  it  is  hardened,  so  that  the'  rats  cannot 
attack  the  acorn.  The  distance  to  be  left  between  the 
rows  depends  on  the  intention  of  the  cultivator.  If  they 
are  sown  with  the  idea  of  being  transplanted,  it  is  suffi- 
cient to  place  the  acorns  in  a  line  at  the  distance  of  6 
centimetres  from  each  other,  with  80  centimetres  between 
each  line.  In  thi»  way  there  will  be  sufficient  space  for 
the  growth  of  the  plants  until  they  are  fit  to  be  trans- 
planted. If,  on  the  other  hand,  it  is  not  intended  to 
transplant  them,  a  distance  of  15  centimetres  should  be 
left  between  each,  with  3  metres  between  the  rows. 

In  order  that  the  "  truffig^ne"  fly  may  flourish  and 
produce  abundance  of  truffles,  it  is  necessary  that  the 
truffle  grounds  should  not  be  deprived  of  sun.  As  the 
young  oaks  grow,  therefore,  the  plantation  must  be 
gradually  thinned ;  the  consequence  is  that  the  truffle 
ground  is  continually  decreasing,  as  well  as  the  quantity 
of  truffles  produced,  for  as  the  **  truffigene"  fly  only  at- 
tacks the  extremities  of  the  roots,  it  is  only  at  the  cir- 
cumference of  the  circle  occupied  by  the  roots  of  the  tree 
that  the  truffles  are  formed.  M.  Ravel  concludes  by  ex- 
pressing a  hope  tliat  his  method  of  culture  will  be  ex- 
tensively adopted,  as  he  is  of  opinion  that  the  production 
would  thus  be  largely  increased. 


his  time  to  the  preparing  for  the  examinations,  while 
those  who  are  engaged  in  business  have  but  a  few  spare 
hours  for  study.  I  am,  &c., 

PAUL  BliACKMORE. 
Wandsworth  Idtenxj  and  Bdenttflc  InflUtntioa, 
Jnljr  14th,  1867. 


\Bm  €mtsm\hmt. 


EXAMINATIONS. 

Sib, — ^At  the  Annual  Conference,  on  the  24th  June, 
Colonel  Sykes  stated  that,  '•  Another  matter  to  be  con- 
sidered was,  that  the  Examinations  had  been  conducted 
by  gentlemen,  some  of  them  of  the  highest  distinction  in 
literature  and  science,  whose  time  was  most  valuable ; 
and,  as  the  number  of  candidates  increased,  it  could  not 
be  expected  that  those  gentlemen  could  continue  to  give 
their  gratuitous  services  on  such  occasions."  Now,  sir, 
allow  me  to  suggest,  that  it  would  save  much  of  the  time 
and  labour  of  the  Board  of  Examiners  were  they  pimply 
to  adhere  to  the  rule,  stated  by  the  Rev.  Dr.  Booth  to 
have  been  laid  down  by  the  Board,  and  confirmed  by  the 
Council  of  the  Society,  viz. :  "  That  no  person  who  is  at 
school  can  be  included  in  the  examinations." 

On  referring  to  the  list  of  certificates,  I  find  that,  out 
of  two  hundred  and  twenty-two  certificates  that  were 
awarded,  eighty-two  were  given  to  persons  actually  at 
school.  The  numbers  in  each  class  I  subjoin.  The 
examiners  have,  therefore,  been  devoting  one-third  of 
their  time  to  |)ersons  who  should  not  have  been  included 
at  all,  and  for  whom  Examinations  have  been  instituted 
by  the  College  of  Preceptors.  And  it  must  l)e  remem- 
bered that,  in  most  cases,  these  examinations  are  not  un- 
dergone by  the  boys  on  their  own  account,  but  that  the 
principal  may  be  able  to  point  out  that  so  many  of  his 
pupils  have  obtained  certificates  from  the  Society  of 
Arts.  Of  course,  as  the  Chairman  remarked,  it  would 
hardly  be  convenient  "  to  go  back  to  the  previous  life  of 
every  candidate,  and  inquire  how  he  gained  his  informa- 
tion ;"  at  the  same  time,  there  is  no  reason  that  the  time 
of  the  examiners  should  be  taken  up,  and  the  benefits  of 
the  examinations  reaped  by  those  who  avowedly  do  not 
belong  to  the  class  for  which  they  were  instituted. 

To  the  candidates  themselves. it  matters  little  how 
many  persons  are  examined,  as  far  as  the  certificates 
are  concerned,  as  they  are  absolute,  not  relative :  but  the 
case  is  diffisrent  with  regard  to  the  prizes,  which  are,  to 
a  certain  extent,  competitive,  and  six  out  of  ^wenty  of 
which  have  been  gained  by  persons  at  school.  These  prizes 
were  established  to  afford  encourAgement  to  jmpiU  ^ 
imtitute  clastes — and,  if  the  Society  continue  to  examine 
pupils  of  tehoole,  these  latter  should,  in  common  fairness, 
be  excluded  from  competing  for  the  ^Hut.  It  must  be 
remembered  that  a  scKool-ooy  can  give  up  the  whole  of 


Arithmetic 

Book-keeping 

Algebra    

Geometry    ...^ 

Mensuration  ' 

Trigonometry 

Conic  Sections    

Statics,  &c 

Pi-actical  Mechanics  

Hydrostatics,  &c 

Electricity  

Heat 

Chemistry   

Botanv 

Agriculture 

Poll  tical  Econ  omy 

English  Historj' 

Geography  

English  Literature 

Roman  History  and  Latin 

French 

German 

Freehand  Drawing 

Mechanical  do 


Total  No. 

pUsof  schools. 

40 

12 

11 

3 

16 

7 

22 

10 

19 

9 

13        ' 

8 

9 

6 

3 

1 

4 

1 

4 

2 

4 

2 

10 
1 
2 

— 

^■^^ 

f> 

— 

5 

1 

12 

4 

8 

1 

9 

6 

17 

8 

4 

1 

1 

— 

2 

1 

222 
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MECHANICS'  INSTITUTIONS. 

Sib, — In  my  last  letter  I  commented  on  the  advantage 
and  necessity  of  classes  founded  on  the  principle  of  mutual 
instruction  as  well  as  those  of  an  elementary  character,  but 
it  cannot  be  too  forcibly  impressed  upon  the  attention  of 
managers,  that  in  order  to  insure  success  they  must  con- 
sult the  circumstances  of  their  respective  localities,  not 
only  with  reference  to  the  nature  of  the  benefits  offered, 
but  also  as  to  the  means  of  obtaining  them.  In  places 
where  a  large  portion  of  the  population  is  in  receipt  of 
weekly  wages  it  is  advisable  to  reoeive  weekly  subscrip- 
tions, with  the  twofold  advantage  of  enabling  the  mem- 
bers to  arrange  their  payments  according  to  their  receipts, 
and  also  of  obtaining  a  greater  amount  of  subscription, 
the  small  payment  weekly  or  fortnightly  being  less 
felt  than  the  larger  amount  quarterly.  In  fe^'  cases 
should  the  weekly  rates  be  less  than  8d.  for  males  and  2d. 
for  females,  and  for  this  they  should  be  entiUed  to  all 
the  advantages  of  the  Institute,  exoept,  perhaps,  the  ex- 
clusion of  femal<«  from  the  reading-room. 

For  members  in  another  condition  of  life,  such  as 
tradesmen,  clerks,  and  others,  the  rates  should  not  be 
less  than  2s.  6d.  quarterly.  A  plan  has  been  pursued 
with  great  success  in  someliiBtitixtes,  of  giving  the  privi- 
lege to  larger  subscribers  to  nominate  a  pupil  to  classes 
on  the  payment  of  Id.  a  week  for  everv  guinea  payed 
annually  by  the  subscriber.  It  often  enables  a  \a,Tge  em- 
ployer to  reward  a  deserving  boy,  and  the  privilege  is 
valued  by  the  subscriber,  who  thus  enjoys  a  kind  of  pa- 
tronage of  the  recipient  of  the  advantage,  and  also  of 
the  Institute  in  the  augmentation  of  its  f^nds. 

With  reference  to  the  selection  of  teachers,  in  most 
small  towns  and  villages  there  are  national  schoolmas- 
ters, who  would  ^adly  avail  themselves  of  the  small 
addition  to  their  income  which  the  teaching  of  evening 
classea  would  obtain  for  them,  and  they  might  be  mate- 
rially assisted  by  such  gratuitous  aid  as  the  committee  of 
the  Institute  oould  supply.    It  is,  however,  in  no  case 
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advisable  to  rely  upon  gratuitous  teachers,  as  in  elemen- 
tary classes  especially  it  is  of  primary  consequence  to 
maintain  punctuality,  and,  however  zealous  gratuitous 
teachers  may  be,  it  cannot  be  expected  that  they  will 
forego  every  other  call  upon  their  time  to  attend  to  a 
self-imposed  duty. 

Another  point  deserving  of  attentive  consideration  is 
the  proper  supervision  of  class  instruction,  so  that  it  shall 
become  of  practical  benefit  to  the  members.  It  is  a  great 
mistake  to  treat  pupils  ofclasses  as  independent  members. 
Theirpreviousacquirementsshould  be  examined  into, and 
they  should  then  be  placed  in  such  classes  as  will  be 
most  likely  to  carry  them  onward  in  mental  improve- 
ment. There  are  many  young  men  ignorant  of  almost  the 
first  steps  to  knowledge,  scarcely  able  to  read  or  write, 
who  yet  have  a  strong  desire  to  enter  at  once  into  the 
mysteries  of  mathematics,  and  feeling  a  great  difficulty 
in  signing  their  names,  are  ambitious  of  shining  in  conic 
sections.  Such  ambition  may  be  creditable  to  the  pupils, 
but  its  gratification  is  not  ludicious  on  the  part  of  the 
teachers.  Where  the  number  of  members  is  large  the 
classes  for  arithmetic  should  be  divided  into  gradations, 
and  the  advance  from  one  division  to  a  higher  one  should 
be  made  the  rewai'd  of  diligence  and  application.  By 
this  means  would  be  required  a  more  systematic  teaching 
than  generally  prevails,  and  it  would  soon  be  valued  by 
those  who  at  first  might  feel  the  irksomeness  of  the 
restraint. 

The  time  occupied  in  class  instruction  should  not  ex- 
ceed two  hours,  and  writing  and  arithmetic  might  be 
taught  in  the  same  room  on  the  same  evening,  by  oc- 
cupying the  first  hour  with  writing,  and  the  second  with 
arithmetic,  the  change  being  made  with  all  the  pupils 
at  once.  •  As  the  pupils  become  more  proficient  they  might 
commence  in  algebra,  or  such  other  studies  as  their  own 
inclinations  will  direct  them  to,  and  gradually  classes 
might  be  formed  of  pupils  trained  in  the  Institute  with 
especial  reference  to  the  examinations  of  the  Society  of 
Arts.  It  is,  however,  advisable  that  in  every  Mechanics' 
Institute  there  should  be  a  periodical  examination  of 
class-pupils,  and  small  prizes  awarded  for  proficiency. 
It  would  operate  as  a  stimulus  to  application,  besides 
assisting  to  promote  a  better  attendance,  as  the  benefits 
to  be  derived  from  the  Institute  wouldbecome  more  known 
to  the  inhabitants  of  the  locality.  To  accomplish  this 
end,  however,  would  require  a  vigilant  superintendence 
on  the  part  of  the  committee,  and  a  constant  reliance  on 
the  practicability  of  that  success  which  cannot  be  ob- 
tained without  industry  and  perseverance.     EPHRA. 


f  r0m]mij)s  0f  Instttntiims. 


DoRouESTEB. — Ou  Tuesday  evening,  the  14th  July, 
the  Rev.  11.  Moule  delivered  a  lecture  on  "  The  Con- 
nection of  Mutual  Improvement  Societies  with  the  So- 
ciety of  Arts,"  at  the  Town-hall,  before  the  members 
and  friends  of  the  Dorchester  Working  Men's  Mutual 
Improvement  Society.  After  a  few  introductory  obser- 
vations, the  rev.  gentleman  remarked  that  the  import- 
ance of  the  connection  of  such  a  society  as  this  with  the 
Society  of  Arts,  would  be  made  plainer  perhap  if  he 
should  dwell  a  little  on  the  objects  with  which  men 
should  enter  it  or  support  it.  Some  of  its  supporters 
seemed  to  him  to  have  very  limited  views  on  this  sub- 
ject. It  was  very  important  to  do  so,  they  said,  in  order 
that  young  men  might  be  kept  from  the  public  house. 
So  it  was.  As  a  renilt  it  was  very  important.  StUl, 
this  was  but  a  limited  view  of  the  improvement  of  yoi.ug 
men,  and  tlie  eifect  of  such  a  limited  view  was  evil. 
This  object  being  of  a  negative  character,  so  was  the 

Eroposed  mode  of  attaining  it.     For  instance,  he  had 
card  one  such  supporter  of  their  sodety  strongly  recom- 
mend the  light  r^ing  of  the  day,  another  recommend 


a  di^aught  board,  another  a  backgammon  board.     Now, 
to  say  nothing  at  present  of  the  evil  tendency  of  some  of 
these  modes  of  spending  time,  it  surely  was  trifling  with 
the  great  subject  of  mutual  improvement.     The  trae 
light  in  which  to  regard  this  subject  was  that  of  recover- 
ing lost  opportunities — making  up  for  lost  time.  Hi  therto 
the  time  allotted  for  the  education  of  the  children  of  the 
working  man  was  too  short,  and  that  time  by  many  of 
them  had  been  wasted.    Some,  on  reaching  the  age  of 
manhood   could  read  but  little,    or  indifferently ;    few 
perhaps  could  w^rite  well ;  fewer  still  could  spell  correctlj^ ; 
fewer  stiU  again  could  express  themselves  properly,  or 
reason  justly.     Now,  surely,  for  a  person  in  either  of 
these  conditions  to  be  spelling  out  a  novel  or  a  weekly 
talc,  or  to  spend  his  evening  in  a  game  of  draughts  or 
backgammon,  under  the  name  of  a  Mutual  Improve- 
ment Society,  would  be  to  repeat  the  mistake  of  liis  boy- 
hood and  greatly  to  delude  himself.      But  more  than 
this,  every  day  seemed  to  make  it  more  necessary  in 
the  business  of  life,  that  men  should  learn  to  observe 
correctly,  to  reason  correctly,  to  form  principles,  and  to 
carry  them  into  action.      Now,  with  such  objects  before 
him,  what  a  pity — should  he  not  even  in  this  li^ht  say, 
what  a  sin  ? — to  waste  the  little  time  a  mechanic  could 
command,  cither  in  fictitious  reading  or  in  mere  pastime, 
or  in  talk  often  empty,  and  discussion  often  unprofitable, 
from  the  very  want  of  real  information  and  of  fixed 
principles  in  some,  if  not  most,  of  those  engaged  in  it. 
But  some  would  say,  it  was  very  hard,  after  a  long  day 
of  hard  work,  to  sit  down  again  on  the  school  bench  and 
work  at  reading,  writing,  and  arithmetic.      So  it  would 
be  unless  they  had  a  definite  and  proper  object  in  view. 
What,  then,  should  that  object  be  ?    He  would  tr}*  to 
tell  them.     Not  learning  for  learning's  sake,  nor  for 
mere  gratification.     The  object  should  be  simply  that 
professed  by  their  society — improvement ;  but  improve- 
ment that  should  not  rest  in  selfish  enjoyment — improve- 
ment that  should  benefit  their  condition,  that  should 
benefit  the  condition  of  their  dass,  that  should  either 
^render  the  station  of  life  in  which  God  had  placed  them 
more  pleasant,  or  give  them  an  opportunity  of  rising. 
And  this  object,  to  be  aimed  at  in  dependence  on  Qod  in 
a  course  of  diligent  studious  effort,  he  delighted  to  hoM 
out  to  the  working  man  and  his  children.    It  was  just 
as  legitimate  an  object  for  him  as  for  Hiose  above  him, 
and  it  was  therefore  delightful  to  him  (Mr.  Moole)  that 
such  an  influential  body  as  that  of  the  Society  of  Arts 
liad  now  for  two  years  entered  on  that  course  of  ex- 
amination which  he  would  now  bring  before  them,  a5 
being  in  exact  accordance  withthisview^as  encouraging 
the  workman  to  study,  and  to  improve  himself  with  the 
prospect  of  improving  his  condition.    Mr.  Moule  then 
proceeded  to  give  details  of  the  Society  of  Arts  and  \ti 
examinations,  which  he  drew  principally  from  two  Icc- 
tui^s  on  '*  How  to  Learn,  and  What  to  Learn,"  by  the 
Rev.  Dr.  Booth.     In  according  a  vote  of  thanks  to  Mr. 
Moule,  two  of  the  members  promised  that  the  proposal 
to  form  a  connection  with  the  Society  of  Arts  and  estab- 
lish classes  should  receive  full  consideration. 

Newpobt. — An  interesting  ceremony  recently  took 
place  here  in  connection  with  the  Iron  and  Coal  Masters' 
Association  for  the  diffusion  of  education,  when  the 
bishop  of  the  diocese  distributed  money  prizes  to  the 
amount  of  between  £80  and  £90,  and  varying  from  £2 
downwards,  together  with  a  number  of  church  services, 
bibles  and  prayer-books,  to  more  than  100  out  of  21^ 
children,  who  had  been  examined  by  the  Rev.  H.  M. 
Bellairs  and  J.  Bowstead,  Esq.,  two  oi  her  Majesty's  in- 
spectors of  schools,  and  who  were  selected  ttom  varions 
schools  in  the  mining  districts  of  the  coun^.  The  Iron 
and  Coal  Masters'  Association  is  oompoeod  of  the  iron 
manufacturers  and  coUieiy  proprieton,  who  are  actuated 
by  a  praiseworthy  desire  to  induce  parents  to  keep  their 
children  at  school  longer  than  at  present  is  usual,  owing 
to  the  early  age  at  wnich  childron  beoome  a  source  of 
profit  to  their  families.    The  sdieme  npoQ  whidi  the 
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Monmouthshire  AaMciaiioa  is  baaed  has  been  rooeived 
with  much  hvova  in  StaffordshiTe,  Cheshin,  Binning- 
ham,  and  elsewhere.  In  Monmonthshire,  although  es- 
tablished less  than  a  twelvemonth,  the  association  has 
met  with  large  support  and  sjrmpathy  from  all  classes, 
and  the  snbecripdons  have  been  veiy  liberal.  The  course 
of  examination  comprised  the  four  simple  and  compound 
rules  of  arithmetic,  reading,  writing,  grammar,  geo- 
graphy,  and  needlework,  to  which  were  added  exercises 
in  the  Scripture  and  Catechism.  The  ages  of  the  chil- 
dren rangea  from  eight  to  fourteen.  The  qualiftcations 
which  entitle  a  child  of  either  sex  to  compete  are,  the 
production  of  certificate  from  a  teacher  that  a  school 
has  been  attended  176  days  during  the  preceding  yeai^- 
that  the  candidate  is  of  good  character,  and  his  [larente 
employed  in  the  works  of  a  member  of  the  association. 
The  expenses  of  the  children  and  masters  attending 
from  their  several  districts  were  paid  by  the  association. 


f iOf  tf0rrM}{0n)rtnts« 

BBXATUK.^In  the  last  number  of  the  Joumait  pw  524, 
col.  3,  line  5,  for  "  Huddenfield  Mecbanici'  Institation,  Thomas 
Walker  (B),*'  retd  *•  Otlej  and  Shindy  Mechanics'  Institation, 
Thonas  Walker  (BV 


PARLIAMENTABY  REPORTS. 


8BB8IONAL   PRINTED   PAPERS. 

Pas.N«. 

J)eli9§red  <m  Jm^f  23nl. 
38  ( T]  Cirll  Services  EaOmateft— Clus  1. 
IfiS.  Hong  Kong— Papen. 
113.  Hop  GTonAOS^Retarn. 
178.  Spirit!  (IreUnd)— Return. 

ITS.  Oidiuuice  Sorrej  (Durham  and  Korthmnberlaod)~Retatii. 
138.  BUU— UUdt  DlttilUtion  (Ireland)  (amended). 
13S.  —  RepreientatiTe  Peer*  (Ireland). 
141.  ...^  Boondariei  of  Bnrghs  (Sootland). 

142. Gopjright  Acta  CououdatloB. 

143.  —  Coan^  Court  Jndgei  (Falconer  and  Yateit  Salaries). 
India  (Mntinlea  tn  the  East  Indiei>~Fapefa. 

Delivered  <m  Jm^  34a. 
168.  East  India  (Bengal  Military  Fnnd)—Gorreapoodenoe. 
179  (1).  Ordnance  Swrey  (Cnmherland  and  Weetauinland)~Re- 

tanu 
190.  Vetiela  and  Tonnage,  Ac.— Return. 
194.  Baai  India  (European  Troopa>~Correipondeaee. 
200.  MlUtia  Eatimatee— Report  Ihan  Committee. 
202.  PttbUe  Deht^Aoo<^t. 
14e.  Bills— New  Zealand  Goremment  Act  Amendment 

146. Sale  of  Waste  Lands  (New  Zealand). 

148.  ——  Constahles  (Detached  parts  of  Counties). 

Velivered  <m  JtOg  nth  tmd  Vttk, 
49  (21  Tnde  aod  NarlgaUon  AooonnU  (30th  June,  1867). 
135.  East  India  (Territorial  Rerenues  and  Disbonements)— Ao- 

counts. 
38.  aril  Serrlces  Esfhnafes    General  Abstract. 
161.  Ojrter  fisheries  (British  Islands  and  France)— Return. 
166.  Barracks,  Ac— Return. 
180.  Coinage— Account. 

Otdnaaee  Surrey  (SeoUaad)— Amended  Estimate. 
Bills— New  Zealand  Loan  Ooarantee. 

Oaths  Validly  Act  AmendmenL 

Burial  Act  Amendment  (as  *mAnH*d  in  Committee 

and  on  re«eommitment). 
Electtoa  Petitions  (amended). 

JMtafffd  OM  .Mjy  381*. 

Fluaaee  ▲ooonats— ClasMs  l  to  8. 
New  QoTermnent  Oflcee— Copj  of  a  Letter. 
Ecoleriaitieal  Coipomtloaa  iUU  and  EcdesiastloalConnaission, 
*e.,  BUi— Repertfrom  Onmmittea. 
309.  East  laUa  (BaUiRigrt)— Ratam. 
40.  Ciril  CoodagaaeUe— Cotiaeted  pages. 
146.  RUl— Agricultural  SUtistics. 

India  (Mutinies  in  the  East  Indtes)— Appendix  to  Papon. 

HeMwnrf  ois /ii^r  991*. 
67  (1).  Dorer  Mail  Packet  Contract— Amended  Return. 

188.  Anaj  Promotions— Return. 

1 89.  AiBBj  Medical  Expenses  (Mtlltia)— Returns. 

369.  SHgo  Borough  Election  (Mr.  Somers'  Petition)— Report  from 

Commlttoa. 
aos.  Bitakwataif,  *o«->B0tanu 


310. 
149. 
144. 
147. 

150. 

146. 
163. 
192. 


161 .  Bills— Offenoes  against  the  Person. 
Malicious  Ii^ories  to  Property. 


Forgery. 

Coinage  Offlsnoes. 

Accessories  and  Abettors. 

Laroenj,  kc. 

Libel. 

RaUwajs  (Ireland). 

Crowded  Dwellings  Prerention. 

Town  Bye  Laws  RcTision. 


162.  

153. 

154.  

166.  

166. 

167.  

168.  

160.  

161.  

Detfverctf  o»  JMv  SOU. 
170.  OxftMd  City  Eleotion  Petition— Minutes  of  Eridenee. 

169.  Rills— Insurance  Companies  (amended). 
IM. Daer,  Oame  and  Rabbits. 

163.  .  Joint  Stock  Companies  (Lords  amendmento). 
166.            ■  General  Board  of  Health  Continuance. 

166. WUls,  fto.,  of  Britbh  BubJeoto  Abroad  Cameaded); 

Delivered  oh  Jui§  31s<. 
106  (1).  Marriages  (EngUndand  Wales)— Return. 

138.  Oxibrd  UmTersity— Ordinances. 

139.  Cambridge  Unirerslty— Two  Stotutes. 
904.  Education  ( Ireland)— Annual  Report. 
319.  Indian  Army— Return. 

169.  Poatefiract  Election  Petition— Minutes  of  Eridenee. 

164.  Bills— Clerks  of  Petty  Sessions  (Ireland)  (amended). 
197. ...._  Smoke  Nuisance  (Scotland)  Abatement  (amended). 

Delivered  <m  A^igmtt  Ui  and  d^d. 

196.  Iklkirk  Eleotion  Petition— Minutes  of  Evldanoe. 

213.  Clock  Tower  (New  Houses  of  Parliament)— Betunm  of  th« 
amount  in  weight  of  Qold  Leaf  used. 

197.  Income  Tax,&o.,  London— Retwn. 
201.  Excise  and  (hutoms— Return. 

168.  BUls-PoUea  (Sootlawl)  (amodad), 

169.  -^-^—  Prisoners  RemoViil. 

172. Burial  Orounds  (Sootland)  Aot(1866)  Amaatesnt. 


PATENT  LAW  AMENDMENT  ACT. 
AppuoATion  ron  fatbhtb  mmd  raononoH  allowboi 
[From  GamtU,  JtHy  81.] 

Dated  Uik  Jttne,  1 857.  ^ 

1768.  Hamilton  Henry  Fulton,  and  Thomas  Bodler  Ettqr,  8,  Qriai 
Queen- street,  Westminster— Increasing  tke  traction  and 
bearing  snrflwe  of  carriage  wheels. 

Daied  26tA  Jwrne^  1867. 

1784.  Joseph  ArtUngton  and  Henry  Smith,  Huddenfleld— Impra««« 

meats  for  the  better  illumination  of  the  Dary  lamp. 

Dated  2nd  Jul^t  1867. 

1863.  Jean  BaptisteMeeus,  Arloa,  Belgium —An  Improt-ed  method 

of  multiplying  motiTe  power,  and  transmitting  It  to  a  shaft 
or  other  mechanism. 

Dated  3rd  Jsite,  1867. 

1864.  Matthew  Clark,  Alexandria,  Dumbarton— ImprOToments  in 

the  preparation  of  cloth  ibr  Turkey  red  dyeing. 
1866.  Charles  Topbam,  Hoxton— An  improTod  apparatus  Ibr  laMNt 

and  Ibrdng  liquids. 
1868.  John  Fordred,  Stoke  Newington— ImptorenMnts  In  trsatlag 

and  purifying  water. 
1860.  John  Kdmuad  Gardner,  463,  Strand— Improrements  In  illu- 
minated clocks,  and  in  the  apparatus  employed  Ibr  lighting 

the  same. 
1 862.  John  Agar  and  William  Agar,  Buiy— Improtamants  In  watches 

and  keys  for  the  same. 

Dated  4th  Jul^t  1867. 
1864.  Robert  Gibson,  Joseph  (3ascoigne,  and  Samuel  Gibson,  Huh 

slot,  Yorkshire— Improtements  in  boilers  for  genemUng 

steam. 
1866.  Michael  Henry,  17,  Heet  street    An  Improred  machine  for 

olsaaing  and  erusUng  grain.    (A  eoamunioatlon.) 
1868.  George  Grantham  and  Heniy  Sharp,  LiTerpool—ImpNiTemoats 

in  working  the  valves  of  steam.«nglnes. 
Dated  9ik  Jmi^,  1867. 
1872.  Waiiam  Munt,  16,  Charter  House-lane,  8mithlleU**A  shank 

to  be  attached  to  all  descriptione  of  buttons,  to  bo  called  an 

aylot  shank. 

Dated  ttk  Jmi$j  1869. 
1874.  Charlsi  Fknlkaer  and  Darid  Fkulkner,  BlrmiagbaB»— Im- 

ptoraments  In  gun  and  pistol  barrels,  and  In  eawncns,  and  In 

fbraacea  for  the  fawTi 
1876.  William  Dawes,  Wallbigton,  Salq^ImpiOvaBMnts  in   the 

pistons  of  steam  engines. 
1678.  Richard  John  Badge,  Newton-heath,  near  Manohester— Im- 

prorements  In  lauway  chain. 
1880.  Frederick  Bousileld,  20,  HereHord-temce,  De  BcaaTolr>town— 

Improrements  In  the  manuflutture  of  soap^ 
1882.  Peter  Armand  le  Comte  do  Fontainemoreau,  39,  Rua  de  I'EohU 

quier,  Paris— Certain  improrements  ia  i4»paratus  fbr  the 

manuftcture  of  boots  and  shoes,  which  apparatus  Is  also  ap- 
plicable fbr  uniting  other  articles  together.   (A  oommnai- 

catlon.) 
1844.  Peter  Hyppolyte  Gustave  Berard,  323,  Rue  St.  Denis,  Paris— 

ImproTemeats  In  mannActurlag  and  applying  aanoantnta* 

ooUodlon. 
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1886.  William  Smith,  Kettaring,  NorUuuBpton—ImproTemestf  ia 

hone  hoM  and  diilli. 
1888.  Riohard  Archibald  Broomaii,  166,  Fleet'itnet^Improrementa 

in  Tloaa.    ( A.  wnmnnlcation.) 
1800.  Biebard  Ax«hibald  Brooman,  166,  Fleet-street— ImproTements 

ia  oonnectinf  oaniagei  aad  wiJnoni  on  railwaji.    (A  com- 

monication.) 

Dated  iik  Ju^f,  1867. 
1893.  William  Edmondion  Jonee,  Qladei  Spring,  Virginia,  U.S.— 

An  improTement  in  treee  of  riding  nddlei. 
1 884.  George  Green,  WhitehoneJane,  MUe-end-rood— ImproTemonti 

in  maobiner/  for  the  mannftwtaro  of  cask*,  barrels,  and 

other  timilar  articles. 
1 896.  Jules  Joseph  Henri  Brianchon,  Paris— Impf^rements  in  colonr- 

ing  and  ornamenting  glass,  porcelain,  earthenware,  and  oUier 

ceramic  substances. 
1898.  Harry  Nicholas  Niasen,  Mark-lane— An  improred  method  of 

making  impressions  similar  to  water- marks  upon  paper. 
1900.  Louis  Albert  Babn,  Greek-street,  Soho— ImproTementa  in  the 

manufkcture  and  application  of  ocrtidn  metallic  allojs. 

1903.  Nicholas  Marshall  Cummins,   Annmount,  Cork — Improred 

means  for  indicating  the  proximitj  of  Icebergs.    (A  conunn- 
aicatiott.) 

Dated  9th  JmliftlSSI, 

1904.  Arthur  Dobson,  Bellkst— Improrements  In  machinerj  or  ap- 

pazatus  to  be  used  in  bleaching,  washing,  starching,  airing, 
and  finishing  Ikbrics,  and  in  fixing  yarns. 
1906.  Jolm  Holley  Swan,  16,  Royal  Exchange -aquare,  Glasgow— 
ImproTed  machinery  and  steam  engine  for  crushing  quarts 
and  other  hard  substances,  and  for  amalgamating. 


Dated  IBtk  Jmi^t  186T. 

1973.  James  Wright,  10,  Alfked-plaee,  Newiagton-caoatingr— Im- 
provements in  the  mannfttotnre  of  gas. 

1975.  William  Armand  GUbee,  4,  South  street,  Flnabuzy~Improv»- 
ments  in  the  treatment  of  Ikt^  matters  for  the  mannlbntoro 
of  candles  aad  night  lights.    (A  communieatton.) 

1977.  George  Samuel  Mathews,  61,  Wardonr-itreet-^Improvemeats 
in  railway  breaks. 

i>a/r4fl7/AJ«%,1857. 

1079.  John  ATery,32,  Essex- street,  Stimad— ImproTementa  in  steam 
engines.    (A  communication.) 

1981.  Joseph  Ruaaell,  WoodUnda-toad,  Blackheath,  Heaiy  William 
Spratt,  GrauTllle-park,  Lewisham,  and  William  Prcea,  16, 
Stepney  Causeway,  Commercial- road  East— A  certain  new 
method  or  methods,  or  new  improrement  or  improTeoMnta 
in  the  oonstruction,  application,  and  use  of  machinery  for 
propelling  boats,  ships,  or  ressels  of  any  class  or  denomina* 
tion. 

1983.  Thomas  Foxall  Griffiths,  Birmingham— An  improvement  or 
improTements  in  shaping  metals. 

1986.  Thomas  Clnnes  and  John  Madntofh,  Aberdeen,  N.B.— Im- 

prorements  in  machineiy  or  apparatus  fbr  bottling  or  sup- 
plying Teasels  with  fluids. 

1987.  Samuel  Bamsden,  Hunslet,  near  Leeds— Improrementa  in  the 

construction  and  fixing  of  window  sashes. 
i>aferf  18<ik  J«i/y,  1857. 
1989.  Augustus  Dacre  Lacy,  Ilall-houae,  Kn^toa,  Yorkahire,  aod 
William   Collett  Homcrtham,  Adelphl-terraoe— Improre- 
menta in  machinery  for  ploughing  and  cultlTating  buid  by 
steam  or  other  suitable  motiTe  power. 


1908.  John  JnUua   C14ro  de  ClerrlUe.  Newman-atreet-Improre-    IMS.  WlUlamEdward  Newton.  66,  ^^^'^'^-^^3'^^^, 


menta  in  the  manufhoture  of  oil-cloth  aad  imitation  leather. 
(A  communication.) 

1910.  Riehard  Archibald  Brooman,  166,  Reet- street— An  improre- 
ment  in  propelling  ships,  boats,  and  other  veaaela.  (A  com- 
munioation.) 

1912.  William  Mann,  City  of  London  Gaa  Works— An  improTod  ar- 
rangement of  steam  boiler,  gauge  cocks,  and  registering  ap- 
pazatus  connected  therewith. 

1914*  Thomaa  Lewis  and  Henxr  Parrish,  Birmingham,  and  Robert 
Martin  Roberts,  DolgeUy,  Merionethshire— Improrements 
in  the  separation  and  extraction  of  copper  from  its  ores. 

Dated  lOc*  J«to,  1857. 

1916.  Eaatwood  Eastwood,  Burnley,  Lancaahlr»—ImproTementa  in 
lacker  baada  for  looma. 

1918.  Thomaa  Yicara,  aenr..  Thomas  Vicars,  Jun.,  Thomas  Ashmore, 
mid  James  Smith,  LlTorpool- Improrements  in  the  manu- 
Ikctnre  of  bread,  biscuits,  and  like  arUdes,  aad  in  the  ma- 
chinery connected  therewith. 

1990.  David  Hope,  Bishop  Auckland,  Durham— An  improred  method 
of  prerenting  one  train  firom  running  into  another  on  rail- 
ways. 

1923.  Riohard  Ardiibald  Brooman,  166,  FIeet4treet-> Apparatuses 

for  seourii^  or  extracting  oil  and  grease  ttiua  woola  and 
woollen  fobiics,  and  for  extracting  gum  aad  gununy  matter 
from  silk.    (A  conununicatlon.) 

1924.  William  Edward  Newton,  66,  Clianceiy-lane— Improrements 

in  the  oonstmctioa  of  furnaces  and  steam  boilers.  (A  com- 
munication.) 

1936*  William  Snaith,  Little  Woolstone,  near  Fenny  Stratford,  Bucks 
— Improrements  in  steam  engines  for  giring  motion  to  agri- 
eultnral  implements. 

1928.  George  Dyson  and  Thomas  Harrison,  Tudhoe  Iron  Works,  near 
Ferry-hUl,  Durham — An  improrement  or  Improrements  in 
steam-enginea. 

1980.  John  Chanter  aad  Darid  Annan,  Bow,  Middleaex— Improre- 
ments in  fturnaoes  when  moreable  bars  are  used. 

Dototf  111*  Jate,  1857. 
1937.  Bernard  Deniiot  aad  Charles  Fupps,  39,  Rue  de  I'Echiquier, 
Paris- An  improrement  in  the  conatruotion  of  railway 
hreaka. 

Dated  lUkJw^y  inn. 

1965.  JaflMa  Webater,  Birmingham— An  improrement  er  improre- 
menta in  aaftty  ralrea. 

1957.  Jeffriea  Kingsley,  15,  Bedford-square— Obtaining  or  applying  a 
primary  motire  power,  namely,  the  water  of  a  rirer,  which 
eauaea  a  racuum  in  an  exhauating  receirer,  which  mny  be 
traaatered  tar  tubea  to  other  msuohiaea  cauaing  water  and 
orea  to  be  raiaed  fhmi  mlnea,  likewise  causing  the  steam- 
euf^e  to  be  superseded,  water  1>eing  cheaper  than  coals. 

1959.  Oufltarus  Palmer  Uardiiv,Jewin-atreet— Improrementa  in  the 
manafootore  of  hata,  capa,  and  other  ooreriaga  for  the  head. 

1961.  Thomaa  Moadell  Smith,  Hammeronith- Improrements  in  the 
prepnntion  of  materials  applicable  to  the  manufocture  of 
oandlea. 

DatedMtkJwiytWSn, 
1963.  ftaafola  Moulin,  Lyona,  France— A  new  Improred  raUway 
brake. 

1966.  John  HflBxy  Qakk,  PimUoo— An  Improved  hat. 

1967.  Riehard  Arombald  Brooman,  166,  Fleet-atreet— Improvementa 

in  the  manufoetnre  of  hats,  bonnets,  aad  other  coverings  for 
the  head.    Ul  oommnnioation.) 

1969.  John  Heniy  Johaacm,  47, 1 iIneoms-lnn»fiekU— Improvements 
in  machinery  or  apparatus  for  marking  or  Imprinting  cha- 
racters on  paper  and  other  &brics.    (A  communication.) 

197I.  John  Heuy  JohaacB,  47,  Liaeoln*s-ian-fle]da— Improrements 
in  lowing  maehima.    (A  comminioatioB.) 


chinery  for  cutting  metala  or  other  hard  subctances.    (A 

communication.) 

Dated  2XUk  Jul^t  1857. 
George  John  Newbery,  Straitsmonth,  Grecnwlde-Improve- 

menta  in  window  blinda. 
Thomaa  Restell,  New  Kent-road— ImprovemenU  in  breech- 

loading  flre-arma,  and  in  fkatening  the  barrela  of  flre-arms  to 

their  stocka. 
William  Edward  Newton,  66,  ChanceiT-lano— ImprovemeaU 

in  reaping  and  mowing  machines.    (A  conununicatlon.) 
Henry  Yennor  Cowham,  Skeffling,  Yorkshire— Improvemenia 

in  machinery  for  breaking  or  pidveriring  land. 
2007.  Samuel  BuUer,  Nottingham— Improrementa  ia  the  maiiufo&* 

tare  of  oraamental  bobbin  net,  or  twist  lace. 

Dated  2UtJmi^,lK't, 

2009.  George  Parsons,  Martock,  Somerset— Improvements  In  thrash- 
ing macldnes  known  as  combined  thrashing  machines. 

9011.  Andrew  Scott,  15,  Charlotte-terrace,  Copenhagen-atreet,  Is- 
lington—Improrements  in  stops  for  gates  and  doors. 

2013.  Josef  Mohr,  Vienna— Improred  machinery  for  propelling 
sels. 


1997. 
2001. 


3003. 
2005. 


Imraimoir  with  Coxplbte  SPBomoinoH  Fnjto. 
2023.  Jean  Jacques  Bourert,  and  Frangols  Isidore  Jean  Pascal,  Farla 
— Improrements    in    smoke-prerentlng    apparatus. — 23Kd 
July,  1867. 


289. 
294. 
297. 

309. 
339. 
356. 

394. 
387. 
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Imtmal  of  t\t  Societn  of  ^rts^ 


FRIDAT,  AUGUST  14,  1857. 


NOTICE  TO  INSTITUTIONS. 

The  Ooancil  having  purchased  from  the  Messrs. 
Longmati  a  number  of  copies  of  the  Society's 
Beports  on  Industrial  Instruction,  for  the  use  of 
the  Institutions  in  Union,  the  Secretary  will  be 
prepared  to  send  copies,  free  of  charge,  to  any 
of  liie  Institutions  applying  to  him  for  them. 


THE 
SOCIETY'S  VISIT  TO  MANCHESTER. 


In  accordance  with  the  original  notices  of  the 
Society's  intention  to  visit  Manchester,  the  mem- 
bers who  had  applied  for  their  cards  arrived  in 
that  city,  with  their  friends,  on  Monday,  the  3rd 
instant.  The  officers  were  in  attendance  to 
meet  them  at  the  reception  rooms  in  Oeorge- 
street,  Manchester,  which  the  Literary  and 
Philosophical  Society  had  kindly  placed  at  the 
disposal  of  the  Society  of  Arts.  The  Local 
Oommittee,  with  Mr.  George  Peel  and  Mr. 
Henry  Newall,  the  Honorary  Local  Secretaries 
of  the  Society  for  Manchester  and  Rochdale, 
afforded  valuable  assistance  in  the  preparation  of 
the  following  Programme,  which  was  placed  in 
the  hands  of  the  members  on  their  arrival : — 

PROGRAMME. 

MoKDAT,  August  3. — Reception  Roonif  Literary  and 
Philosophical  Society's  Rooms,  86,  Geoige-street,  Man- 
chester. Members  and  their  friends  are  requested  to 
register  their  addresses  in  Manchester. 

TuBSDAT,  August  4.— Visit  to  the  Exhibition. 

Wednesday,  August  5. — Excursion  to  Saltaire,  Titus 
Salt  and  Co.,  (Worsted  and  Alpaca.)  To  Leeds :  Mar- 
shall and  Co.  (Flax),  and  Peter  iTairbaim  and  Co., 
Engineers.  To  Halifax:  James  Akroyd  and  Sons 
(Worsted^.  A  special  train  will  leave  Victoria  Station 
(Lancashire  and  x  orkshire),  at  a  quarter  to  nine  o'dock, 
on  Wednesday  morning.  Fare  8s.  to  Halifax,  Bradford, 
Leeds,  and  back.  The  railway  from  Bradford,  on  the 
Midland  line,  to  Saltaire,  will  be  charged  in  addition, — 
the  distance  is  about  six  miles.  Persons  wishing  to  join 
the  excursion  on  Wednesday  most  enter  their  names  as 
early  as  possible  on  Tuesday.  At  eight  o'clock  the  mem- 
bers and  their  friends  are  invited  to  a  soiree,  at  the 
Royal  Institution,  Mosley-street.  The  Society's  card  to 
be  shown  on  entering.  Ladies  are  invited.  Evening 
dress. 

Thubsday,  August  6.— Visit  to  Mills,  Ac,  in  Man- 
chester and  the  neighbouring  towns.  Rochdale—Bright 
and  Co.  (Carpet  Works),  Kelsall  and  Kemp  (Flannel), 
Radcliffe  and  Sons  (Cotton  Shed) ;  Oldham— Piatt 
Brothers  (Engineers) ;  Middleton— Thomas  Dickins  (Dye 
Works  and  Silk  Reeling).  The  train  will  leave  Victo- 
ria Station  (Lancashire  and  Yorkshire  Line)  for  Roch- 
dale, at  8.40,  arriving  at  9.5,  returning  from  Rochdale 
to  Middleton  Junction  at  1.21,  arriving  at  1.37,  whence 
parties  can  visit  Oldham  or  Middleton  by  train. 


Fbidat,  August  r.^Visit  to  the  Exhibition.  The 
Society's  Dinner  will  take  place  at  four  o'clock  precisely, 
at  the  Art  Treasures  Exhibition  Building;  Thos.  Bazley, 
Esq. ,  in  the  chair.  Tickets,  8s.  6d.  each,  to  be  obtained  at 
the  Reception  Room,  George-street ;  the  Art  Treasures 
Hotel*  Aytoun-street,  near  the  Infirmary ;  and  also  at 
Mr.  Deane's  Office,  Art  Treasures  Exhibition  Building. 
Members  are  requested  to  take  their  dinner  tickets  before 
mid-day  on  Thursday,  at  the  latest.  Ladies  will  be 
present  at  the  dinner.    Morning  dress. 

Satubdat,  August  8.— — 

List  of  Places  to  be  Visited. 

\*  It  is  to  be  distinctly  understood  that  membera 
have  not  permission  to  visit  works  where  a  manufkcture 
is  carried  on  of  a  similar  character  to  any  in  which  they 
may  be  engaged,  or  may  .be  personally  interested. 

Armitage,  Sir  Elkanah  and  Song,  Cotton  Mills,  Pen- 
dleton, bv  Greenwood's  omnibus  to  the  Pendleton  termi- 
nus. To  be  seen  at  half-past  2  each  day  except  Saturday. 

Akroyd,  James  and  Sons,  Worsted  Mills,  Halifax. 
Wednesday's  excursion. 

Armitage  and  Ward,  Cotton  Mills,  Rodney-street, 
top  of  Jersey-street,  Ancoats,  Manchester.  C^e  mile 
from  Piccadilly  cab-stand.  Before  one  o'clock  in  the 
day. 

AtheniBum:  Reading-room,  Bond-street,  Mosley-street. 

Bellhouse,  Edward  T.  and  Co.,  Iron  Works,  **  Eagle 
Foundry,"  Hunt-street,  Oxford-street,  Manchester,  near 
Oxford-road  Station. 

Bradshaw  and  Hammond,  Print  Works,  Levenshulmo. 

Bright,  Brothers,  Camt  Works,  Rochdale. 

Cheetham's  Library,  Hunt's  Bank,  near  the  Cathedral. 
Open  from  ten  to  five  o'clock. 

Dickins,  Thomas  and  Co.,  Spring  Vale  Dye  Works, 
Middleton.  Six  miles  from  Manchester  by  Lancashire 
and  Yorkshire  Railway,  or  by  Greenwood's  omnibus 
from  Shudehill. 

Devoge,  Z.,  Jaoquard  Machine  Maker,  1,  Sycamore- 
street,  Oldhun-road,  Manchester. 

Exchange,  Royal :  News  Room,  Market-street. 

Fairbaim,  William  and  Sons,  Iron  Works,  Canal-street. 
Any  time  from  nine  a.m.  to  one. 

Fairbaim,  P.,  and  Co.,  Iron  Works,  "Wellington 
Foundrv,"  Leeds. 

Fletcher,  S.  Son  and  Co.,  Warehouse,  Parker-street, 
Manchester,  behind  the  Infirmary. 

Free  Library,  Byrom-street,  Camp  Field,  end  of  Deans- 
gate.  *  Open  from  ten  a.m.  to  nine  p.m. 

Hoyle,  Thomas,  and  Co.,  Mavfield  Print  Works,  Bux- 
ton-street,  London-road,  Manchester.  Printed  forms  of 
orders  will  be  required,  and  may  be  obtained  at  the 
Warehouse,  68,  Mosley-street.  Time :  between  nine  and 
eleven  in  the  morning,  and  two  and  four  in  the  afternoon. 

Houldsworth,  Thomas  and  Co.,  Cotton  Mills,  NewUm- 
street. 

Infirmary,  Royal. 

Kershaw,  Leese,  Sidebottom,  and  Co.,  Cotton,  India 
Mills,  Stockport.  Heaton  Konis  nearest  station ;  seven 
miles  from  Manchester.  Wish  to  be  informed  on  what 
day  the  visit  will  be  made.  Warehouse,  Portland-street, 
next  to  the  Queen's  Hotel. 

Lockett,  Joseph,  Sons,  and  Leake,  Strangeways  En- 
graving Works,  between  10  and  1  a.m.  and  8  and  5  p.m., 
on  all  days  but  Saturdays. 

Mather  and  Piatt,  Iron  Works,  Salford. 

Muir,  William  and  Co.,  Toolmakers;  Iron  Works, 
"  Britannia  Works,"  Stranwways. 

Marshall  and  Co.,  Flax  Mills,  Leeds.  Wednesday's 
Excursion. 

Aliiflfium  Peel  Park 

Molineaux,  Webb,  and  Co.,  Flint  Glass  Works,  Kirbv- 
street,  Manchester.  These  Works  are  near  Messrs.  Wil- 
liam Fairbaim  and  Sons,  Parr,  Curtis,  and  Co.,  and 
Peel,  Williams,  and  Co.  Tuesday  or  Wednesday  the 
best  days. 
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Nasmyth,  James,  and  Co.,  Iron  Works,  "  Bridgewater 
Foundry,"  Patricroft.  Six  miles  from  Manchester  by 
rail  from  Victoria  Station. 

Oifbrd-road  Twist  Company,  Cotton  Mills,  Man- 
chester. 

Philips,  J.  and  N.,  and  Co.,  Warehouse,  35,  Church- 
street, 

Pender,  John,  and  Co.,  Warehouse,  Mount-street. 

Parr,  Curtis,  and  Co.,  Iron  Works,  Chapel-street. 

Peel,  Williams,  and  Peel,  *•  Soho  Iron  Works,"  Pol- 
lard-street. 

Piatt,  Brothers,  and  Co.,  Machine  Makers,  &c.,  Old- 
ham. Six  miles  from  Manchester,  by  Lancashire  and 
Yorkshire  Railway,  Victoria  Station. 

Percival,  Yates,  and  Vickers,  Flint  Glass  Works,  Jer- 
sey-street, Ancoats.    Tuesday  or  Thursday  best  days. 

Peel  Park  Museum  and  Library,  Crescent,  Salford. 
By  omnibus  from  Market-street. 

Portico  Library,  Mosley-street,  Manchester. 

Potters  and  Norris,  Warehouse,  1,  George-street, 
Manchester,  behind  the  Infirmary. 

Richmond  and  Chandler,  Agricultural  Implement 
Works,  Salford. 

Radcliffe,  Samuel,  and  Sonri,  Cotton  Mills,  Rochdale. 
Thursday  preferred.  By  Lancashire  and  Yorkshire  Rail 
to  Rochdale. 

Ragged  Industrial  Reformatory  Schools,  1,  St.  John's- 
parade,  Manchester.  Children  are  kept  at  ordinary  school 
work  imtil  twelve  at  noon,  and  from  two  to  five  is  set 
afiart  for  industrial  occupation.  J.  T.  Bryan,  Governor, 
wishes  to  be  informed  what  day  the  visit  will  be  made. 

Sharp,  Stewart,  and  Co.,  Engineers,  Oxford-road.  Not 
more  than  ten  in  a  party,  who  would  walk  through  in 
an  hour. 

Salt,  Titus,  Sons  and  Co.,  Worsteds,  &e.,  Balt*ire, 
Bradford*    Wednesday's  exottrsion. 

Seedley  Printing  Company  (Print  Works),  Beedley, 
Pendleton.  Two-and-a-half  miles  distant,  and  may  be 
conveniently  reached  by  Greenwood's  Omnibuses,  leaving 
Market-street  every  quarter-of-an-hour. 

Sykes,  Richard,  Bleach  Works,  Stockport. 

Spenoe,  P.,  Alum  Works,  Pendleton.  Bv  Greenwood's 
omnibus  to  the  terminus  at  Pendleton.  These  works  are 
near  Sir  Elkanah  Armitage  and  Sons*  Cotton  Mills. 

Watts,  8.  and  J.  and  Co.,  Warehouse,  Fountain-street ; 
and  their  new  warehouse  now  erecting  in  Portland- 
street. 

Whitworth,  Joseph  and  Co.,  Tool  Makers,  Iron  Works, 
Cfaorlton-street,  Portland-street,  Manchester. 

Walton,  James  and  Co*,  Cardmakers,  Denton.  Train 
to  Stockport  Station ;  Cab  to  Bredbury.  Cast  Iron  Mill, 
five  stories  high,  and  school,  two  stories  high.  It  will 
be  the  best  to  form  a  party,  and  go  direct  by  otnnibus ; 
about  seven  miles. 

Water  Work8(Manche8terCorporation),by  Manchester. 
Shefiield,  and  Linoolnshiie  Line. 

(Here  followed  a  list  of  the  principal  hotels  and  dining 
rooms.) 

tn  additton  to  the  above  progrummei  Mr.  J,  0. 
Deane,  General  Gommiesioner  for  the  Art 
Treasures  Exhibition,  kindly  drew  tip  for  the 
use  of  the  members  the  following  suggestions  for 
their  guidance  in  examining  the  collection  :— 

Visit  op  the  Society  of  Arts  to  the  Art  Trea- 
sures ExHiBiTioK,  August  6th,  1847. 

liefer  to  the  Oround  Plan  on  th«  back  ofih$  OaUtoffUe. 

Upon  entering  the  building  at  the  general  entrance, 
eastern  end,  turn  to  the  left,  and  proceed  up  the  ^llenr 
of  Ancient  Masters  to  its  western  end,  saloon  A,  which 
contains  specimens  of  earlier  German,  Classic,  and  Italian 
art.  8t  epaft  18  of  the  CdUdoawB.  Then  retarn  to  Vesti- 
hnle  1,  which  contains  exclusively  Italian  and  early 
Spanish  pictures,  page  27 ;  thenoe  to  Bakxm  B,  page  80, 


which  contains  pictures  by  tlie  Venetian  and  Bolo^nese 
Masters  arrang^  chronologically.  Then  into  Vestibule 
2,  page  AO,  which  is  devoted  to  Spanish  Art  and  the 
worlcs  of  Murillo.  Thence  to  Saloon  C.  page  61 ,  which 
contains  pictures  by  French,  Flemish,  and  Spanish 
Masters.  Leaving  the  gallery  by  the  door  at  which  you 
entered,  proceed  to  the  Clock  Gallery  by  the  nearest 
stair-case,  where  there  is  a  miscellaneous  collection  of 
Ancient  Masters,  page  60. 

PasHing  by  the  clock  to  the  south  side,  there  are  some 
specimens  of  the  modem  French  School,  page  106 ;  in- 
cluding some  of  Ary  Schaeffer's  most  celebrated  painting 
Leaving  this  gallery  by  the  opposite  staircase  to  which 
you  entered,  you  proceed  to  the  gallery  of  Modem  Maalctt 
by  the  first  entrance  to  the  ri^ht,  which  leads  into 
Saloon  D,  page  t7,  where^are  exhibited  paintings  by  the 
earlier  English  Masters;  proceed  then  to  Vestibule  8, 
page  86,  Saloon  fi,  page  87,  Vestibule  4,  page  96  Saloon 
F,  page  98,  which  contain  pictures  by  Modem  Masters. 
The  British  Portrait  Qallerv  commences  in  the  centre 
hall,  near  the  staircase  over  the  book  stall,  with  a  por- 
trait of  Henry  IV,  page  111,  and  terminates  at  the  stair- 
case opposite,  immediately  over  the  medal  press  opponte 
the  book  stall. 

Saloon  H  is  at  the  western  end  of  the  building,  and  is 
entered  from  the  south  side  of  the  transept ;  it  contains 
Dutch  and  Flemish  pictures  and  the  pictures  contributed 
by  the  Marquis  of  Hertford,  page  66.  This  Saloon  leads 
to  the 

Water  Colour  Gallery,  which  contains  the  «*Long 
Gallery,"  and  two  adjoining  rooms.  The  Water  Colour 
Gallery  commences  page  19<),  picture  number  428,  near 
the  entrance  to  the  Oriental  Court.  The  two  small 
rooms  leading  from  the  "  Long  Gallery"  at  the  extreme 
end  of  the  building,  are  respectively  devoted  to  the  works 
of  the  Earlier  Masters  in  Water  Colours  and  to  Tuner's 
Drawings. 

From  the  "Long  Gallery"  you  enter  the  Oriental 
Court.  Thence  through  the  transept  to  the  gallery  over 
the  book  stall,  where  will  be  found  the  eoUeotton  of 
minatures,  page  207.  I^Text  to  these,  in  this  gallery,  are 
the  engravings,  photographs,  and  on  the  opposite  side  the 
original  drawings,  for  the  examination  of  which  it  will 
he  necessary  to  proctire  a  Supplemental  Catalogue. 

The  Araiour,  collected  by  the  late  Sir  Samuel  Meyrick, 
page  164,  will  be  found  under  where  the  Portrait  Gallery 
commences ;  on  the  screen  against  the  staircase  is  his 
portrait.  Case  I,  south  side,  contains  armoury  and  arms ; 
on  the  opposite  side,  in  case  L,  are  arranged  the  Douce 
Ivories. 

The  General  Museum  of  Art  will  be  found  collected 
and  arranged  in  the  glass  cases  ih  the  central  hall,  com- 
mencing at  ease  A,  page  187,  near  the  entrance  of  the 
Ancient  Gallery.  Case  B,  page  140,  contains  enamela, 
Case  C.  page  142,  contains  porcelain.  Case  D,  page  144, 
contains  oriental  china.  Case  £.  page  146,  contains 
Majolica  ware,  Ac.  Case  F,  page  148,  contains  specimens 
of  the  goldsmith's  art,  and  metal  work.  Case  H,  page 
149,  contains  sculpture  in  bronze,  terra  ootta,  Ao.  Case 
I,  page  1 51 ,  contains  carvings  in  ivory.  The  cases  Q»  ^  • 
S,  T,  and  U,  contain  the  Government  contributions  from 
the  British  Museum  and  Marlborough-house,  known  as 
the  Bemd  collection.  Proceeding  up  the  central  haU. 
hy  the  glass  cases,  you  enter  the  court  containing  the 
Soulage  collection,  of  which  a  catalogue  can  be  obtained 
in  the  court. 

The  first  class  refreshment  room  adjoins  the  open  court 
near  the  Botanical  Gardens. 

The  second  class  refreshment-room  is  near  the  railway 
entrance,  and  is  accessible  from  the  transept  by  the  large 
tent. 

Entrance  to  the  Botanical  Gardens  6d.,  retnm  to  the 
Exhibition,  except  to  holders  of  season  tickets.  Is. 

Members  of  the  Society  of  Arts  will  be  allowed  to 
visit  Her  Majesty's  reception  room,  oti  presenting  their 
cards. 
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On  Tuesday,  the  4  th  inst.,  tho  members  wore  occupied 
in  visiting  tho  Art  Trouures  Exhibition. 

On  Wednesday,  the  fith,  upwards  of  80  members  and 
friends  of  tho  Society  left  Manchester,  at  a  quarter  before 
nine  o'dock,  and  proceeded  by  the  I^ncashiroand  York- 
shire Railway  to  Bradford,  and  thence  to  Saltaire,  where 
they  were  receiyed  by  Mr.  Titus  Salt  and  his  son,  and 
courteously  shown  OTcr  the  whole  of  their  extensive  and 
ma^ificent  works.  A  luncheon  was  then  served  in  the 
dining-room  adjoining  the  counting-house  of  the  works. 
The  party  next  proceeded  to  Leeds,  where  some  of  the 
members  visited  the  works  of  Messrs.  Marshall,  flax- 

Sinners,  and  others  went  to  see  the  machine  works  of 
r.  Peter  Fairbaim.  A  special  train,  leaving  Leeds  at 
four  o'clock,  brought  the  partv  back  to  Manchester.  At 
eight  o'clock,  a  soiree  was  held  in  the  rooms  of  the 
Boyal  Institution,  to  which  the  members  and  their 
friends  had  been  invited.  The  time  occupied  in  the 
above  visits  and  the  arrangements  on  the  railway  did  not 
permit  an  inspection  of  Messrs.  Akroyd's  worsted  mills. 

On  Thursday,  the  majority  of  the  iflembers  occupied 
themselves  in  visiting  the  mills,  Ac,  in  Manchester 
and  the  neighbouring  towns.  At  8.40  a.m.,  a  train 
started  for  Rochdale,  where  the  party  visited  ihe 
Carpet-works  of  Messrs.  Bright  and  Co.,  the  Flannel- 
works  of  Messrs.  Kelsall  and  Kemp,  and  the  spacious 
Cotton-shed  of  Messrs.  Badcliffe  and  Sons.  From  Roch- 
dale one  portion  proceeded  to  Oldham,  to  inspect  the 
Machine-shops  of  Messrs.  Piatt,  Brothers,  whilst  the  other 
portion  proceeded  to  Middleton,  and  went  over  the  Dye- 
works  and  Silk-reeling  establishment  of  Mr.  Thos. 
Dickins.  The  party  was  hospitably  entertained  by  ibis 
gentleman.  Another  train,  at  9.45,  conveyed  a  number  of 
the  members  to  Bolton,  for  the  purpose  of  visiting  the 
factory  of  Messrs.  Gardner  and  Baxley,  cotton-spinners, 
in  that  neighbourhood.  Mr.  Bazley  accompanied  the 
party  over  his  works,  and  afterwards  entertained  them  at 
luncheon.  The  schools  in  connexion  with  these  mills 
excited  much  interest.  In  the  evening,  Mr.  William 
Fairbaim  entertained  the  Vice-Presidents,  members  of 
the  Council,  and  the  Secretary  at  dinner. 

On  Friday,  the  7th,  the  Society's  Dinner  took  place  at 
the  Art  Treasures  Exhibition  Building.  The  chair  was 
occupied  by  Thomas  Bazley,  Esq.,  president  of  the 
Manchester  Chamber  of  Commerce,  and  he  was  sup- 
ported by  the  Bishop  of  Manchester;  Sir  John  Richard- 
ion,  F.R.S. ;  the  Mayors  of  Salford,  Bolton,  Stockport, 
Preston,  Oldham,  and  Ashton ;  Mr.  William  Fairbaim, 
F.R.S. ;  Mr.  Thomas  Fairbaim,  Chairman  of  the  Exeott- 
live  Committee  of  the  Art  Treasures  Exhibition ;  Messrs. 
Joseph  Glynn,  F.R.S.,  George  F.  Wilson,  F.R.S.; 
Rer.  Dr.  Booth,  Chairman  of  the  Council  of  the  Society 
of  Arts,  and  Mrs.  Boo«h;  Messrs.  Matthew  Marshall, 
Thomas  Winkworth,  and  Miss  Winkworth;  Messrs. 
Roger  Fenton,  Edmund  Potter,  Joshua  Radcliffe, 
Alger,  R.  L.  Chance,  J.  Leighton,  F.S.A.,  8.  Sterne 
(Ashton),  D.  Chadwick,  R.  T.  Fauntleroy,  Thomas 
Olegg,  J.  Dillon,  J.  Vavasour,  H.  Newall,  T.  Dickins, 
P.  Palmer,  W.  B.  Simpson,  W.  Mutr,  J.  Hambleton, 
John  Wilson,  Dr.  Watts,  Ac.  Grace  having  been  said 
by  the  Bishop  of  Manchester, 

the  Chairman  proposed  «'  The  Queen,"  which  was 
drunk  with  the  usual  honotttt.  He  next  proposed  "  The 
Prince  Consort,  the  President  of  the  Society  of  Arts, 
and  the  rest  of  the  Royal  Family." 

The  Chairman  then  proposed  *•  The  Society  of  Arts." 
Be  nid  this  Society  deserved  the  thanks  of  the  commu- 
nity in  that  great  district.  They  came  here  as  the 
pioneers  of  progress,  on  a  pilgrimaffo  to  this  palace  of 
the  treasures  of  art,  and  ho  ventured,  on  behalf  of  the 
inhabitants  of  Manchester,  to  thank  them  for  their  pre- 
sence on  this  occasion.  Tho  Society  had  liad  a  youthful 
existence  of  more  than  a  centur^^,  and  yet  he  believed 
its  career  was  only  in  realitv  t)eginning.  But  a  century 
ago  the  Society  indicated  wtiat  wo  still  felt  the  need  of, 
a  nati'.;nal  and  general  education.  The  Society  felt  then, 


as  we  felt  now,  that  tho  mental  resources  of  the  people 
of  this  country  required  to  be  developed,  and,  therefore, 
they  came  among  us  spreading  intelligence,  and  en- 
couraging us  to  proceed  with  all  the  energy  in  our  power 
in  promoting  the  common  instraction  of  the  people  at 
large,  ajid  also  the  superior  instmction,  by  means 
of  art,  of  the  higher  dasses  of  the  community.  From 
1764  to  1857,  the  career  of  the  Society  of  Arts  had 
been  one  of  continuous  and  unintermpted  applica- 
tion to  the  great  and  solid  interests  of  the  people 
of  this  country,  and  it  was  only  doing  them  an  act  of  jus- 
tice to  acknowledge  the  services  they  had  rendwed. 
In  1851  they  promoted,  most  successCpUy,  the  Ore«t 
Exhibition,  which  shone  like  a  beacon  through  the  civil- 
ised world,  and  attracted  alike  the  people  of  Europe, 
Asia,  Africa,  and  America.  And  the  material  interests 
of  Lancashire  had  not  been  overlooked  by  the  Society  of 
Arts.  After  the  Exhibition  of  1851 ,  the  Prince  Consort 
suggested,  and  the  Society  of  Arts  adopted  tho  sugges- 
tion, that  comments  should  be  given,  in  the  shape  of 
lectures,  on  the  branches  of  industry  that  were  displayed 
in  the  Exhibition,  and  that  called  forth  some  remarks  con- 
nected with  the  industry  that  employed  the  people  of  Lan- 
cashire. Tho  subject  of  cotton  had  not  been  neglected,  but 
the  Society  had  Men  the  constant  friend  of  the  promotion 
of  an  increased  supplv.  He  was  glad  to  see  his  friend  Mr. 
Clegg  present,  who  nad  done  so  much  to  promote  th^ 
growth  of  cotton  in  Africa,  and  he  believed  that  they 
owed  Mr.  Clegg's  presence  amongst  them  to  the  services 
of  the  Society  of  Art<i,  especially  in  reference  to  an  in- 
creased supply  of  cotton.  He  hoped  that,  as  this  was  a  par- 
ticularly practical  age  in  which  we  were  privileged  to 
live,  that  tho  labours  of  the  Society  of  Arts  would  be 
directed  to  everything  that  could  tend  to  develop  the 
mechanical,  moral,  social,  and  mental  progress  of  the 
people  of  this  country.  The  Chairman  then  alluded  to 
the  certificates  of  merit  granted  by  the  Society  of  Arts, 
end  expressed  a  hope  that  the  ^Society  would  have  the 
co-operation  of  the  people  of 'Manchester  and  of  the 
United  Kingdom,  in  the  great  objects  it  had  in  view, 
the  promotion  of  the  arts,  science,  and  manufactures. 
The  toast  having  been  drunk. 

The  Rev.  Dr.  Booth  responded.    He  said  it  was  true 
the  Society  of  Arts  was  a  veiy  old  Society,  and  he  mi^ht 
perhaps  illustrate  what  the  chairman  haa  said  by  callmg 
to  mind  one  or  two  of  those  matters  in  which  the  Socie^ 
might  be  said  to  have  done  the  state  some  service,    ft 
was  peculiarly  proper  he  should  first  call  their  attention 
to  the  fact  that  the  first  exhibition  of  paintings  in  this 
country  was  held  in  1760,  in  the  rooms  of  the  Society  of 
Arts,  the  artists  of  London  having  resolved  to  raise  a 
sum  for  purposes  of  charity  by  the  annual  exhibition  of 
their  works.    This  was  followed  by  another  of  a  similar 
character  in  the  next  year.    The  consequence  was.  that 
two   years  afterwards   the   foundation   of  the  Royal 
Academy  of  Painting  was  laid.    A  charter  was  sub- 
sequently granted,  in  which  it  was  expressly  stated  that 
while  it  should  cultivate  the  art  of  painting,  it  should 
not  infringe  on  the  arts  connected  with  manufacture  or 
commerce.    The  Society  of  Arts  was  the  first  to  stiinu- 
lato   the    production    of  wine    in   Australia,  having 
offered  a  priae  for  the  first  specimen  which  was  brought 
to  this  country.     The  Society  also  introduced  gutta 
percha,  after  specimens  originally  sent  from  Singapore 
had  been  declared  valueless,  and  returned.    He  might 
mention  many  other  matters,  but  he  must  refrain.    He 
might  say,  however,  that  the  true  province  of  the  Society 
was  not  to  work  out  details,  but  to  be  the  expounder  of 
new  principles,  and  leave  the  application  of  those  princi- 
ples to  others.    The  Society  was  the  first  to  acknowledge 
the  principle  of  international  competition  and  compari- 
son, first  exhibited  in  that  great  display  of  the  industry 
of  nations  which,  as  it  was  the  most  original  in  its  con- 
ception, so  it  was  the  most  successful  in  its  results.    The 
Society  was  tho  first  to  show  tlio  country  an  educational 
exhibition,  rocb  aawas  now  being  shown  at  South  Kensing* 
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too.  The  Sodety  had  also  established  the  Trade 
Museam.  It  was  in  that  way  that  the  Society  was 
calculated  to  do  the  greatest  service.  The  Society  had 
in  former  times  encouraged  the  arts,  manufactures,  and 
oommero^of  this  city  of  Manchester ;  but  the  day  had 
long  gone  by  when  any  society,  anv  voluntary  associa- 
tion, or  even  the  Oovemment  could  encourage  either 
the  manufkctures,  the  arts,  or  the  commerce  of  this 
locality.  It  would  be  imnertinence  in  the  Society  of 
Arts  to  presume  to  do  so.  Was  not  the  glorious  display  by 
which  thev  were  surrounded  a  proof  of  the  nromotion  of 
art  in  this  locality  ?  Did  not  these  forests  of  chimneys  dis- 
play the  manufactures  of  Manchester  ?  And  did  not  the 
zailways  which  run  from  this  centre  towards  every  point  of 
the  compass  bear  witness  to  the  extent  of  her  commerce  ? 
Dr.  Booth  then  referred  to  the  interesting  meetings  he 
had  attended  at  Huddersfield,  in  connection  with  the 
certificates  of  merit  presented  to  the  deserving  members 
of  the  Mechanics'  Institutions,  and  said  that  he  did  not  see 
why  the  Society  of  Arts  should  be  any  longer  exclusively 
a  metropolitan  institution ;  he  did  not  see  why  it  might 
not  visit  annually,  in  succession,  the  large  towns  in  the 
Idngdom  in  the  same  way  as  the  British  Association  did. 
There  were  men  of  great  originality  of  thought  and  of 
patient  research  residing  in  the  country,  who,  at  the  So- 
ciety's provincial  discussions,  might  throw  new  light  on 
many  of  the  subjects,  in  the  consideration  of  which  the 
Society  of  Arts  were  now  engaged.  These  men  could 
not  be  expected  to  spend  their  time  and  money  in  attend- 
ing the  usual  weekly  meetings  of  the  Society.  The  So- 
ciety might  be  divided  into  sections,  have  papers  read, 
reports  made,  and  discussions  held,  on  questions  of  com- 
merce, the  colonies,  inventions,  education,  sanitary  im 
provements,  and  the  like.  Thus  a  week  in  autumn  might 
be  passed  pleasantly,  and  not  without  instruction.  Bat  as 
lie  was  now  speaking  only  his  own  individual  sentiments, 
he  would  not  enlarge  on  this,  which,  in  his  opinion,  would 
be  a  second  era  in  the  progress  of  the  Society.  He 
concluded  by  remarking  that  Manchester,  besides  it« 
pre-eminence  in  the  arts,  manufactures,  and  commerce, 
nad  claims  upon  the  respectful  attention  of  the  Society 
of  Arts,  because  there  the  first  provincial  literary  and 
philosophical  society  in  the  kingdom  was  established — 
and  because  it  was  a  city  equally  pre-eminent  in  litera- 
ture and  science,  as  in  manufactures  and  commerce.  He 
had  to  projpose  "  The  literature  and  science  of  Manches- 
ter," coupling  with  tlie  toast  the  name  of  the  Bishop  of 
MaJicfaester. 

The  LoBD  Bishop  acknowledged  the  toast,  and  called 
the  attention  of  the  meeting  to  the  paucity  of  the  at- 
tendance of  the  working  diuses  at  the  Exhibition.  It 
was  not  that  they  were  not  interested  in  it,  but  because 
they  had  not  been  profNarly  educated  to  appreciate  its 
treasures.  He  would  impress  upon  the  Society  the 
neoessity  of  giving  greater  instruction  in  art,  and  pro- 
viding some  means  for  making  the  schools  of  art  more 
intellectual,  and  ftunishing  the  students  with  some  ac- 
quaintance with  the  records  of  the  past,  which  would 
enable  them  to  enter  more  fblly  into  the  spirit  of  the 
Boene  which  they  attempted  topourtrav  on  canvas.  After 
passing  a  panegyric  upon  the  late  Bishop  Blomfield,  his 
lordship  said  he  referred  to  his  deceased  friend  now,  be- 
cause he  had  occupied  an  office  which  had  been  for  years 
a  sinecure,  and  with  respect  to  which  the  Society  of  Arts 
■hould  earnestly  urge  upon  the  attention  of  those  who 
elected  to  it,  the  necessity  of  making  it  efficient.  Why 
were  the  professors  of  tne  Royal  Academy  never  per- 
mitted to  lecture,  except  on  painting  and  sculpture  ?  It 
was  true  there  had  been  we  discourses  of  Reynolds, 
Phillips,  Opie,  and  Flaxman,  on  subjects  connected  with 
art,  and  why  should  not  the  highest  brandi  of  historical 
art  be  duly  developed  by  the  person  appointed  to  teach 
history  in  the  Royal  Academy  of  England  ?  He  hoped 
Ihis  subject  would  receive  ti^e  attention  which  it  de- 
perved. 

Mr.  JosKFH  Qlyvn  proposed  the  health  of  '*  The  mem- 


bers of  the  Executive  Committee  of  the  Art  Treasures 
Exhibition,"  which  was  responded  to  by 

Mr.  Thomas  Faibbaibn,  the  chairman,  who  said  the 
committee  had  done  all  in  their  power  to  ensure  the 
success  of  the  Exhibition,  but  there  must  be  still  half  a 
million  of  peoole  brought  to  Manchester  before  the  Ex- 
hibition dosea^  and  he  hoped  the  railway  companies 
would  bring  the  people  from  all  parts  of  the  country  at 
as  low  a  rate  as  would  be  remunerative.  Mr.  Fairbaira 
concluded  by  proposing  '*The  Mayors  of  Manchester 
and  Salford,  and  tne  neighbouring  municipalities." 

The  Mayor  of  Salfobd  acknowledged  the  toast. 

Mr.  WiNKWoBTH  said  that  as  one  oi  we  vioe-presidents, 
he  rose  to  propose  the  health  of  the  chairman,  who  as 
President  of  the  Chamber  of  Commerce  of  Manchester, 
emphatically  represented  in  that  great  city  the  special 
objects  of  the  Society,  namely,  arts,  manufactures,  and 
commerce.  The  interests  of  humanity  were  powerfblly 
subserved  by  the  correct  working  of  those  true  principles 
of  political  economy  which  were  professed  by  that  import- 
ant association,  for  it  was  upon  their  greater  or  less  adop- 
tion that  the  moral,  social,  and  intellectual  welfare  of 
the  community  at  large  mainly  depended .  The  claims  of 
Mr.  Bazley  to  the  esteem  of  that  assembly  were  too 
well-known  and  appreciated,  as  well  by  his  fellow-citi- 
zens as  by  the  members  of  the  Society  of  Arts  then  pre- 
sent, to  render  a  more  extended  notice  of  them  necessary ; 
they  had  to  thank  him  for  the  readiness  with  which  he 
had  consented  to  preside  on  this  occasion,  and  for  the 
intelligent  and  agreeable  manner  in  which  he  had  di»* 
chara^  the  duties  of  that  position.  Mr.  Winkworth 
concluded  by  proposing  the  health  of  the  chairman. 

Mr.  Bazley,  in  replying,  proposed  '*  The  Ladies,"  and 
called  upon  the  Mayor  of  Ashton  to  respond. 

The  Matob  of  Ashton  returned  thanks. 

Mr.  William  FArBBAiRN  then  proposed  "  Mr.  Foster, 
Secretary  of  the  Society  of  Arts,"  and  Mr.  Foster  ac- 
knowledged the  compliment. 

Saturday,  the  8th,  the  members  visited  Peel  Park 
and  Museum,  the  Salford  Free  Library,  and  various  mills 
and  establishments  in  Manchester,  and  thus  terminated 
the  Society's  visit. 

Those  members  of  the  Society  who  were  pre- 
sent during  the  visit  to  Manchester,  and  who 
availed  themselves  of  the  opportunity  of  visiting 
the  various  mills  and  manufactories,  so  liberally 
thrown  open  for  their  inspection,  cannot  fail  to 
have  been  impressed  with  the  advantages  which 
would  result  from  periodical  visits  of  a  similar 
character,  to  the  various  manufacturing  districts 
of  the  kingdom.  The  opportunities  thus  af- 
forded to  the  Society  of  witnessing  the  pro- 
gressive development  of  the  industries  of  the 
country,  the  introduction  of  new  raw  products, 
and  the  modification  in  the  treatment  of  those 
already  known, — opening  up  new  sources  of  em* 
ployment, — would  enable  the  Society  more  effec- 
tuidly  to  promote  the  great  objects  for  which  it 
was  established. 


CONNECTION  FOB  GAS,  WATER,  AND  STEAM 

PIPES. 

Messrs.  Smith  and  Phillips,  of  West  Smithfield,  have 
recently  patented  an  expeditious  and  economical  method 
of  connecting  pipes  or  tubes,  which  is  said  to  obviate,  by 
very  simplemeans,  thedefects  of thoseplansnowcommoDly 
in  use — namely,  the  common  socket  pipes,  with  lead  and 
vam,  and  the  turned  and  bored  joints.  The  first  ol'  these 
is  expensive,  taking  both  labour  and  time,  and  has  alao 
the  great  disadvantage  of  always  requiring  a  fire.    The 
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It  of  the  earth  MttlinR  and  the  conteqnent  sink- 
Idc  or  the  pipei,  jt  beconiM  looKaed  in  Iha  locket,  and 
le^ULge  enmes.  In  the  method  with  turned  «nd  bored 
Joinb.when  the  ^roandKtlUB,  the  pipes  ill  maiiyinBtancei 
Dreak,  and  if  thi«  does  not  take  pUce,  tttera  la  alwavB  a 
^reat  amoant  of  leakage ;  the  pipes  must  al«o  he  laid 
ma  very  perfectly  Btraight  line,  which  i«  in  itself  ngreat: 
diaadvkntage.  ! 

In  this  invention,  all  these  disadvantageB  are   atated ' 
to  be  remedied  by  a  very  timple  proceaa.      The  pipes 
are  all  cast  with  botb  enda  alike,   that  is,  with  two 
■pigot   ends    (M«    figure    1}.      Where    the    eads   of 
nc.  1. 


two  plpe«  Me  placed  ready  for  beioK  joined  Ihej  may 
be  either  ttiaight  or  onthebeTil,  A  ehort  distance  from 
the  end  of  the  pipe  a  ring  or  collar  la  east  roond  the 
oatdde,  aa  at  a,  a.  A  race  between  the  collars,  b,  b,  a 
to  be  covered  with  gasket,  as  shown  in  figure  2.  This 
flat-wove  gasket  is  manufactnted  especially  for  this  por- 
po«e,  BO  aa  to  fit  the  space  at  b,  b,  which  varies  in 
width  with  the  diameter  of  the  pipe ;  this,  when 
applied,  it  to  be  covered  freely  on  one  tide  with  a  mii- 
tnre  of  red  and  white  lead,  figure  3  ahowa  the  construc- 
tion of  the  elipa  for  containing  the  gailcet  and  fastening 
the  end*  of  the  fapet  together ;  e,  e,  are  tno  grtwvea  on 
either  side,  to  fit  on  the  callara,  which  arc  on  the 
outer  surface  of  the  pipM,  u  at  a,  a.  figure  I.  d,  d,  is 
tiie  cavity  iMtween,  to  conespond  with  Uie  space  b,  b,  as 


in  figure  1,  and  to  enclose  the  gaiikel,  an  shown  in  figure  2 ■ 
The  following  ia  the  process  of  faatening  together  the 
[ripes: — Place  the  ends  of  the  pipes  together,  asat  fioure 
1,  cither  straight  or  on  tlie  bovil,  as  may  be  requu-ed, 
and  so  as  to  r^st  steadily  in  their  places.  •  Measure  a 
piece  of  gasket  from  the  roll  just  lufficient  to  go  round 
the  pipe  twice  ;  epread  on  one  side  freely  with  a  mix.turo 
of  red  and  while  lead;  draw  it  tightly  over  the  space 
marked  6,  6.  between  the  collars  in  figure  1,  as  shown  in 
figure  2,  and  finiah  in  the  second  fold  exactly  at  the  point 
where  the  gasket  commenced,  aa  at  t,  t,  in  figure  2,  bo 
that  there  may  bo  no  overlapping.  This  is  of  the 
utmost  importance,  in  onler  to  maintain  a  uuiforni 
preaaure  all  loimd.  Having  covered  the  interior  aur- 
face  of  the  clip  freely  with  the  mixture  of  red 
and  white  lead,  1  lace  the  lowcrclip  on  first,  fol- 
lowing tha  folding  ol  the  gasket,  and  then  ap- 
dy  t&e  upper  clip  in  the  same  way,  bo  as  to 
*cur8  the  end  ot  the  gasket;  the  bolls  may 
then  be  worked  alternately  until  they  are 
quite  home  ;  the  joint  is  now  complete  and  lit 

Sfor  immediate  use. 
Theaimplieily  of  the  plan  is  at  once  obvious; 

it  is  aaid  to  have  been  aucceaefully  tried  under 
every  possible  contingency.  Leakage,  if  not 
altogether  removed,  is  greatly  diminiahed. 
The  pipes  may  be  laid  at  a  greater  inclin- 
ation thati  under  the  old  system,  for  the 
material  of  which  the  joint  is  made  will  yield 
to  the  sinking  of  the  pipe.  There  ia  no  ne- 
cenityfora  large  excavation  for  repairing,  and 
a  fire  is  not  required.  In  the  event  of  frauture, 
instead  of  having  to  cut  away  the  part  with  a 
chisel,  a  work  of  labour  and  time,  a  new  length 
of  pipo  can  be  easily  inserted  and  fastened. 
This  effectsasaving  ill  the  number  of  workmen 
eniployed.  Dy  the  svibslitufion  of  this  con- 
necting joint  for  the  old  lead  and  yam,  a  saving 
of  at  least  75  per  cent,  ia  said  lobe  eflected.  This 
plan  is  suitable  for  gis  works,  for  locomotive 
purposes  and  large  manu factories,  for  builders 
and  contractors,  for  con serra lories,  breweriea, 
anddistilleriea,  and  for  all  other  purposes  nhat- 
Boever,  wherever  a  pipe  is  required. 

In  the  early  part  of  1866,  about  six  ;miles 

of  pipes,  of  various  xlzea,   were  laid  down  in 

the    town    of  Halifax  under  the  direction  of 

the  bonmgh  engineer.   After  a  trial  of  twelve 

months,  the  pipes  were  laid  bare  for  eiamioa- 

tion,  and  In  every  instance  the  jointa  were  found  a* 

sound  aa  when  first  laid  down.     Numerous  other  trials 

have  been  made,  with  the  same  satisfactory  results.  The 

pipes  have  also  been  subjected  to  a  severe  teat  above 

ground,  with  a  presBuro  varying  from  160  to  ISO  feet 

liead  of  water,  the  joints  remaining  firm  under  the  trial. 


By  Huso  Hem,  of  Dalbodbik  Collkok,  Halifiji,  N.  S. 
That  the  very  great  advantagea  which  the  telegraph 
is  capable  of  conferring  may  be  extensively  diffused,  and 
not  shut  out  from  any  class,  it  is  neceasary  that  tele- 
graphic communication  be  cht^.  The  great  obstacle 
to  thia  cfieapness  is  thelinu  its  operations  require,  caused 
by  the  number  of  words  uecessary ,  and  ttie  number  of 
distinct  characters  iu  each  word.  To  reduce  the  number 
of  words  requiaile  to  convey  a  thought,  and  to  reduce 
the  number  of  letters  necessary  to  form  a  word,  are  the 
great  desiderata  for  extending  widely  the  uses  and  ap- 
plications of  the  telegraph.  In  endeavouring  to.  make  a 
move  in  this  direction,  I  have  aimed  at  a  system  which 
does  not  depart  much  from  the  eiiatin^  forms  of  our 
words  and  arrangementf  of  Bounda  in  their  leading  fca^ 
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tores,  aud  which  therefore  may  bo  easily  and  gradually 
Introduced.  I  am  aware  that  if  a  great  change  would 
be  consented  to,  a  more  philoBophical  system  might  be 
contrived.  But  I  have  aimed  at  what  is  simple,  easily 
learned,  easily  practised,  and  therefore  a  practicable  in- 
novation. 

Not  only  do  the  demands  of  the  telegraph  call  for  a 
condensation  of  our  language— the  literary  man  and  the 
man  of  business  find  that  the  mechanical  process  of  writ- 
ing occupies  too  much  of  their  time,  and  cry  out  for 
tome  quicker  method  of  putting  their  thoughts  upon 
paper.  The  mind  is  restrained  by  tlio  mechanical  drag 
Of  the  pen.  The  simplification  and  shortening  that  wiU 
Bultthe  telegraph,  may  also  be  available  for  the  pen- 
man; and  some  short  method  that  will  reduce  very 
greatly  both  the  words  in  the  sentence  and  the  letters  in 
the  Wotd,  seems  one  of  the  wants  of  the  age. 

Havinff  little  time  and  but  scanty  space,  I  proceed 
without  luKher  preface,  to  explain  my  plan.  ^ 

It  presents  two  principal  features. 

1.  A  System  of  abbreviations. 

2.  Dispensing  altogether  with  certain  words  or  gram- 
matical forms  not  really  required. 

I.  Simple  Abbrbviations  Irvolviso  no  Grammatical 

CRAiraB. 

1.  Notwithstanding  the  immense  number  of  words  in 
the  English  language,  it  will  be  found  that  the  greater 
part  of  ordinary  discourse  is  composed  of  a  few  words 
freqnentljr  repeated,  representing  cpmmou  Uiings  and 
common  ideas  relating  to  them.  Let  us  suppose  that 
the  telegraph  can  easily  supply  separate  signs  for  twenty- 
eight  letters  .♦  Then ,  'let  each  of  the  twenty-eight  words 
most  in  use  be  represented  by  one  of  these  twenty-eight 
letters ;— Uie  letters  selected  for  each  being,  if  possible, 
Its  initial  letter,  or  some  leading  letter  in  it.  Thus,  b 
would  stand  for  buy;  «  for  send;  m  for  make;  t  for  teil; 
h  for  have;  and  so  on  as  in  paragraph  21. 

2.  The  second  abbreviation  which  I  propose,  is,  for 
the  next  class  of  words  in  point  of  frequency  of  use,  to 
substitute  two  lettere  racA— these  two  letters  being,  if 
possible,  the  initial,  and  another  leading  letter,  so  that 
the  sound  of  the  two  letters  shall  be  a  guide  to  the  word 
they  represent ;  Mao  for ^iw,  br  for  bring ^  en  for  eatmoi, 
o/  for  quality,  qn  for  quantity^  q»  for  quettionj  and  so  on. 
Each  of  the  28  letters  may  thus  be  combined  with  27 
Others,  giving  756  combinations,  which,  lessened  consi- 
derably for  words  of  not  more  than  two  letters  and  for 
combinations  of  two  letters  arising  from  the  development 
of  the  first  abbreviation  (1.)  will  leave  about  six  hun- 
dred words  in  very  freauent  use  to  be  represented  in  the 
telegraph  by  only  two  letters  each.  This,  with  the  pre- 
ceding and  the  derivatives,  would  give  us  short  simple 
signs  for  about  fifteen  hundred  of  the  words  most  com- 
monly employed. 

8.  The  days  of  the  week  and  the  months  are  of  im- 
portance and  frequent  occurrence,  and  will  be  expressed 
by  combinations  of  only  two  letters  each. 

4.  For  the  days,  the  first  and  last  letters  of  each  are 
taken— except  for  Sunday,  which  having  the  same  initial 
letter  as  Saturday,  I  (Lord's  day)  is  substituted. 


thy  .  .  Thursday. 
fy  .  .  Friday. 
ty  .  .  Saturday. 


ly  .  .  Sunday. 
»y  .  .  Monday. 
ly  .  .  Tuesday. 
wy  .  •  Wddneiiday. 

The  combhiation  my  in  not  to  be  used  for  the  common 
Iford  my — see  par.  21. 

6.  For  the  months,  the  numeral  denoting  which  month 
©fthe  year  it  is,  and  the  letter  m,  Irill  bo  sufficient; 
meaning  first  month,  second  month,  and  so  on. 


*  If  possible,  two  sbmild  be  sddetl  to  the  prfscnl  twesty-slje, 
torn  far  M,  as  in  the  Greek  or  Anglo-Saxon,  oAe  lor  tk;  with- 
e«t  attending  to  the  distioctiott  between  their  flat  and  dwrp 


1  01  •  .  January. 

2  m  .  .  February, 
8m..  March. 

4  in  .  .  April. 

5  m  .  .  May. 
6m,.  June. 


7m 

8m 

9m 

10  m 

11m 

12  m 


•  • 


July. 

August. 

September. 

€K:tober. 

November. 

December. 


6.  Thirdly— hliving  exliausted  the  combinations  ot 
two  letters,  we  could  proceed  to  those  of  three  letters. 
By  the  rule  of  combinations,  we  could  command  20,000 
such  combinations  with  the  twenty-eieht  letters,  and 
deducting  several  .thousands  for  combinations  flowing 
from  tlie  preceding,  and  for  words  of  three  letters,  there 
would  remain  ten  or  twelve  thousand  words,  which  could 
be  expressed  by  only  three  letters ;  and  three  could  almost 
always  be  chosen,  the  combined  sounds  of  which  would 
be  a  guide  to  the  word  they  represent. 

7.  In  par.  21,  I  have  given  a  list  of  words,  which,  it 
appears  to  me,  would  be  suitable  for  selection,  to  be  ex- 
pressed by  one  letter  each ;  and  in  par.  2  a  few  specimens 
of  the  words  which  might  bo  expressed  by  two  letters 
each.  But  I  have  not  entered  on  this  further  than  offer- 
ing these  as  examples,  as  I  do  not  think  that  Any  one 
individual,  nor  that  any  number  of  individuab,  laying 
their  heads  together,  can  do  this  so  weU  aathe  experience 
of  the  existing  telegraph  comp«nies.  I  should  therefore 
propose  that  a  careful  examination  be  made  of  the 
words  employed  in  the  telegraphic  meisnges,  say  for  a 
wiiole  year,  and  that  the  numl>er  of  times  each  word  is 
used  be  ascertained.  The  product  of  that  number  by 
the  number  of  letters  which  can  be  saved  by  abbreviating 
the  word,  would  show  the  proportionate  importance  of  itit 
abbreviation.  Thus,  if  a  word  fVom  which  four  letters 
can  be  cut  off  is  used  100  times;  and  another  from  which 
only  S  letters  can  be  saved  is  used   900  tiinett,  the 

£  eater  saving  will  be  effected    by  abbrevffttin^    the 
tter. 

8.  An  examination  should  also  be  mftd6  of  th«  com- 
parative frequency  of  use  of  the  different  letters,  that 
those  most  used  maybe  represented  by  the  simplest  tele- 
graphic signs.  These  intestigations  must  be  considered 
as  at  the  foundation  of  any  effective  systetti  for  a  short- 
hand for  the  telegraph  < 

9.  Besides  the  preceding,  the  following  abbiwriations 
should  be  made :  leaving  otit 

All  silent  letters. 

One  of  all  double  letters. 

The  e  before  the  d  of  the  past  tense  and  past  parti- 
ciple, before  the  r  of  the  comparative  degree,  es  before  t 
of  the  superlative  degree. 

The  t  and  g  of  iny  in  tlie  f  resent  participle ;  the  parti- 
cipial inflection  iny  to  be  represented  by  n  alone ;  or, 
better  still,  by  a  separate  character  for  the  sound  ny,  if 
the  telegraph  will  admit  of  such  additional  almple  sign. 

II.  Words  and  Grammaticai,  foBiis  to  be  Dispeksed 

iriTH. 

10.  Besides  abbreviations,  the  English  language  may 
be  considerably  simplified  by  the  entire  rejection  of  cer- 
tain words  and  inflections,  which,  though  convenient, 
perhaps,  in  spoken  language,  are  not  at  all  eeaerUial ;  to 
that  tne^  may  be  entirely  omitted  in  telegraphie  com* 
munications  without  any  loss  of  force  or  precision.  I 
propose  then,  that  the  sbort-huid  for  thetelegfaph  should 
at  once  dispense  with  the  following : — 

11.  (1.)  The  Abticlbs,  a,  an,  and  the,  These  can 
be  spred.  The  Xtomans  did  without  them ;  and  the 
Bnssians  do  without  them;  and  so  may  we  in  telegra- 
phic discourse. 

12.  (2. )  The  signs  of  the  plural,  s,  «,  m#,  and  m>, 
whenever  any  accompanying  word  denotes  plurality,  as 
occurs  in  almost  every  case. — Thus,  we  should  say  ten 
box,  not  ten  boxee.  We  have  words  in  the  language 
which  talce  no  plural  form,  as  deer,  sheep,  without  ma- 
terial inconvenience. 

18.    (3.)  The  Ip  or  /or  before  a  plaee  to  whkfa  tone 
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one  has  gone :  ab  lie  Iioi  gone  London —  Tkty  id  out  ParU 
^»8h»  went  Qermany, 

14.  (5.)  Distinctions  of  person  and  nnmber  in  ibe 
same  iraeo,  aa  am,  f«,  art,  trre^  In  the  present — v>a9  and 
w9r€  in  the  past  of  the  verb  "  to  be" — employing  only 
one  word  or  sign  for  all  parts  of  the  same  tense— dis- 
pensing with  tne  #  at  the  end  of  the  3rd  person  singnlar 
of  the  present  tense  in  all  verbs.  These  aistlnctions  are 
unnecessary.  In  the  present  tense  of  any  ordinary  verb, 
as  "  to  write,"  we  say  I,  you,  we,  they  wri>;  adding* 
for  the  8d  nerson,  he  writrs.  He  toiiie  would  do  equally 
well ;  and  in  the  dd  person  of  other  tenses,  there  is  no 
«ich  difference — as  1,  you,  he,  she,  they  wrote.— This 
change,  then,  would  cut  onan  «  in  every  3d  pers.  sing. 
of  the  present  tense — a  part  of  the  verb  in  very  frequent 
nse,  and  would  simplify  greatly  the  verb  "  to  be^"  that 
means  of  assertion  and  expression  of  simple  existence 
in  such  constant  request ;  retaining  one  sign  for  ofit,  art, 
•*«,  are,  and  be;  and  one  sign  for  Iwth  was  and  tMre .  It 
is  prcnxwed  also  that  one  form  should  suffice  for  both 
post  tense  and  past  participle,  as  is  the  case  in  all 
the  regular  verbs.  This  would  simplify  the  signs  for 
the  Irregular  verbs,  which  abound  among  our  words  in 
common  ttse.    Bee  par.  21. 

16.  (5.)  The  Objeotivb  Oases  op  the  Prokouks — 
me,  us.  him,  her,  them,  whom;  the  nominative  case  to 
bensea  Instead.  This  is  already  done  in  our  language 
with  ycu,  it,  and  tchiek,  without  inconvenience ;  these 
are  used  indifferently  for  the  objective  or  nominative 
case;  the  position  before  or  after  the  verb  indicating 
with  sufficient  distinctness  whether  they  are  to  l)e  re- 
garded as  subject  or  object.  The  eowid  of  he  taw  ehe,  is 
a  little  strange  to  the  ear ;  but  it  is  quite  analogous  to 
ke  eaw  you  or  he  taw  it;  and  if  by  dispensing  with  the 
objective  forms  of  these  pronouns,  we  can  make  a  single 
and  simple  character  suffice  for  twice  the  number  of  words 
in  common  use,  an  important  end  is  gained  for  the  tele- 
graph. That  there  is  in  reality  no  necessity  for  a 
eeparate  form  for  the  objective  case,  is  shown  by  the 
English  and  French  nouns,  which  answer  their  pur- 
poses well  without  this  inflection:  while  the  common 
mistakes  made  by  children  and  ill-educated  persons  as 
to  the  cases  of  the  pronouns,  unattended  by  any  confu- 
sion as  to  meaning,  attest  the  little  real  importance  of 
the  objective  inflection.  Two  well  known  lines  in  Bib- 
din's  popular  songs  illustrate  this : 

••  Sha'nt  uff  go  visit  the  island  ?"— and 
**  If  yon  loves  /  as  I  loves  you.*' 

16.  (6.)  Tlie  BouM  FORMS  of  the  possessive  pbonoums 
may  also  be  rejected — minOi  ours,  yours,  hers,  theirs 
— using  my.  our,  vour,  her,  and  their,  instead.  This 
is  already  done  witn  Ati,  which  supplies  the  place  of  both 
the  adjective  and  noun  forms  of  the  possessive  pronoun. 

17.  The  possessive  case  will  be  indicated  by  the  simple 
addition  of  an  «•  Thus,  if  v  be  the  sign  for  we  or  us, 
f0«  will  denote  the  possessive  forms,  aw  and  oure, 

18.  i7.)  The  sign  of  the  infinitive  to,  may  also  be 
omittea  in  almost  everv  case. 

19.  These  seven  modifications  may  not,  viewed  separ- 
ately, appear  to  be  capable  of  effecting  a  great  saving — 
but  taking  them  all  into  account,  there  can  be  little 
doubt  that  they  would  diminish  very  greatly  the  work 
to  be  done  by  the  telegraph. 

20.  If  there  are  a  few  simple  signs  within  the  reach  of 
the  telegraph,  they  might  Iw  used  for  such  combinations 
as  hr,  tr,  cr,  »l,  em,  tn,  tl,  &o.,  which  are  of  very  frequent 
occurrence,  and  might  be  treated  as  simple  sounds. 

81.  WoBDS  iH  Fbwiubvt  Use  to  qe  Rbprbsbhtbd 
BT  one  litter  eaeh,  wrrn  their  Lbadimo  IhsRivA- 
TiVBs,  fOrmid  by  the  addition  n,  tr,  or  s. 

a,  am,  is,  are,  be ;  {ad,  was,  were,  been ;  a  n,  being.) 

b,  buy,  buys ;  (b  d,  bought;  b  n,  buying.) 
e,  can  ;  (c  d,  could.) 

d,  do,  does ;  (d  d,  did,  done ;  d  n,  doing.) 

e,  he,  him ;  (ee,  his.) 


/.  of. 

g,  go.  goes ;  (g  d,  went,  gone ;  gn,  going.) 

h,  have,  has;  (A d,  had ;  h  n,  having.) 

i,  1,  me;  [ie,  my,  mine.) 

h,  know,  knows  ;  (hd,  knew,  known  \  h  n,  knowing.) 

/,  lose,  loses;  (/  d,  lost;  In,  losing.) 

tn,  make,  makes ;  (m  d,  made ;  m  n,  making.) 

n,  no,  not,  none. 

0,  on. 

p.  P»y>  I»y« ;  (p  d,lpe\A',p  n,  paying.) 

r,  write,  wiites ;  {rd,  wrote,  written ;  f  n,  writing.) 

#,  send,  sends;  (ed,  sent;  e  n,  sending.) 

t,  tell,  tells;  ((  d,  told;  t  n,  telling.) 

I/,  you ;  (u  e,  your,  yours.) 

w,  we,  us, ;  (w  e,  our,  ours.) 

X,  box,  boxes. 

y,  yes. 

ih,  they,  them ;  (th  t,  their,  theirs.) 

eh,  she,  her.  

Thus,  at  once,  we  provide  the  shortest  possible  symbol 
for  each  of  twenty-eight  of  the  words  in  most  frequent 
use ;  and,  as  many  of  these  have  two  or  mote  words  de- 
rived from  them  (as,  write,  wrote,  written,  writing,) 
which  are  also  abbreviated,  being  expressed  by  one  ad- 
ditional letter  or  sign,  we  have  about  seventy  of  the 
most  common  words  reiduced  so  that  they  may  be  ex* 
pressed  by  extremely  simple  telegraphic  signs.  Should 
the  telegraph,  making  allowance  for  numerals,  Ac,  be 
able  to  supply  more  than  twenty-eight  of  the  simplest 
class  of  signs,  we  can  employ  these  to  extend  the  list  of 
words  of  uie  first  series,  represented  by  only  ofte  sign. 

22.  It  is  difficult  to  find  suitable  words  to  be  expressed 
by  the  letters  /,  a,  r,  t.  Telegraphic  returns,  as  sug- 
gested above,  would  soon  show. 

23.  Further,  there  may  be  certain  simple  and  easy 
telegraphic  signs,  which  mav  be  employed  to  express 
common  inflections,  such  as  those  for  the  participles,  or 
the  possesssive  case,  those  which  transform  an  adjective 
into  a  noun  or  into  an  abverb,  or  common  prefixes,  affixes, 
as  mmt,  tion,  &c.  By  an  analysis  of  our  derivative 
words,  methods  of  condensation  would  he  found  depen* 
dent  on  general  principles  in  the  formation  of  such 
classes  of  words. 

24.  In  shorty  it  appears  to  me  that  the  conductors  of 
the  telegraphs  might  advantageously  enter  on  a  com- 
bined system  of  action  tor  gradually  simplifying  and 
shortening  their  work  by  such  abbreviations  and  modi- 
fications of  the  language  as  from  time  to  time  may  ap- 
pear to  be  practicable.  If  this  were  made  a  business 
and  a  study  by  one  having  access  to  the  experience  already 
acquired,  the  telegraph  might  extend  its  advantages  so 
as  to  be  within  the  means  of  all ;  and  instead  of  convey- 
ing only  a  few  dry  words  in  urgent  cases,  might  be  made 
cheap  enough,  ahd  simple  enough,  to  undertake  the 
mission  of  the  letter,  and  to  be  employed  in  thousands 
of  cases  from  which  it  is  now  excluded  by  its  high  cost. 

25.  It  is  not  proposed  that  these  changes  should  be  in- 
troduced all  at  once.  They  could  be  taken  up  one  by 
one.  After  two  or  three  months'  preparation  telegraph 
operators  could  commence  on  a  given  day  with  the  sub- 
stitution of  the  eingle  letter  for  Uie  selected  words,  with 
the  derivatives  from  those  represented  by  double  letters ; 
next,  after  an  Interval,  they  might  adopt  the  change  in 
the  pronouns;  then  the  dispensing  with  the  articles;  and 
BO  on,  taking  up  only  a  little  at  a  time,  and  becoming 
expert  at  one  scries  of  abbreviations  before  going  to 
another;  printed  sheets,  showing  every  symbol,  and 
the  word  it  represents,  to  be  provided  for  the  telegraph 

offices. 

26.  To  recapitulate  shortly,  the  following  changes  are 
recommended.  ,      ,    . 

1.  About  thirty  words,  those  ascertained  to  be  in  most 
frequent  use — to  be  represented  by  one  letter  each ;  their 
immediate  derivatives,  as  participles,  or  possessive  forms, 
to  be  represented  by  two  lettere  eadi. 

2.  About  #iz  hundred  of  tiie  words  which  stand  nelt  in 
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frequency  of  use,  to  be  represented  by  two  letters  each ; 
their  derivatives,  as  above,  by  three  letters. 

3.  Other  words,  of  numerous  letters,  and  frequent  oc- 
currence, to  be  in  like  manner  reduced  to  three  letters 
each;  their  derivatives  to  four.  This'to  be  gradually 
done,  and  extended  in  time  to  thousands  of  words. 

4.  The  articles  a  or  on  and  the  to  be  dia{)en8ed  with. 
.5.  The  tOf  sign  of  the  infinitive,  to  be  dispensed  with. 

6.  One  word  or  sign  to  suffice  for  all  the  six  persons 
of  the  same  tense. 

7.  The  objective  case  of  the  pronoun  to  be  dispensed 
with. 

8.  The  second  or  noun  form  of  the  possessive  pronoun 
to  be  dispensed  with. 

9.  The  preposition  to,  op /or,  before  a  place  to  which 
one  has  gone,  to  be  dispensed  with. 

10.  The  plural  signs,  in  almost  every  case,  to  be  dis- 
pensed with. 

11.  The  past  and  present  participles,  possessive  forms 
of  the  noun,  comparative  and  superlative  degress  of  the 
adjective,  to  be  represented  by  the  addition,  respectively, 
to  their  primaries,  of  only  one  letter  each — d,  n,  #,  r,  t, 
or  some  still  simpler  telegraphic  sign. 

12.  All  silent  letters,  and  one  of  all  double  letters,  to 
be  omitted. 

13.  In  many  long  words,  for  which  symbols  have  not 
been  appropriated,  the  vowels  to  be  omitted. 

Mv  object  on  the  present  occasion  is  more  to  show  that 
muoi  might  be  done,  than  to  recommend  dogmatically 
any  partioolar  s^'stem .  It  is  probable  that  a  more  minute 
examination  of  the  subject  would  develope  further  ab- 
breviations. Bat  I  think  enough  has  been  said  to  lead  to 
the  presumption  that,  after  a  thorough  examination  of 
the  telegraphic  messages  for  a  considerable  time,  to 
ascertain  the  most  frequently  used  words  and  letters,  and 
a  careful  analysis  of  the  langua^  to  distinguish  what  is 
ettetUial  from  what  is  accidental  m  character,  as  well  as  to 
take  advantage  of  general  laws  of  structure  on  which 
simplifications  may  be  founded,  some  scheme  might  be 
devised  which  would  enable  us  to  reduce  very  greatly  the 
work  required  for  telegraphic  operations — probably  to 
one-third  or  one-fourth  o(  its  present  amount. 


ImttMngs  0f  Institutions.    ' 

Bdbton-ok-Tbbnt. — The  report  of  the  Committee  of 
the  Literary  Society,  read  at  the  general  meeting,  July 
I5th,  states  that  the  progress  of  the  Society  during  the 
past  year  has  been  favourable.  Notwithstanding  the 
large  outlay  which  has  been  made  in  the  purchase  of 
booKs  and  furniture  for  the  news-room,  the  statement  of 
account,  annexed  to  the  report,  shows  an  increase  on  the 
balance  carried  forward  last  year,  and  the  committee 
have  no  doubt  that,  with  judicious  management,  this 
highly  ntisfactory  position  may  not  only  be  maintained, 
but  improved.  The  committee  had  long  felt  that  the 
valuable  and  rapidly  increasing  library  belonging  to  the 
Society  was,  owing  to  the  few  opportunities  there  were 
of  obtaining  books,  practically  dosed  to  many  of  its 
members;  but  until  the  finances  of  the  Society  were 
brought  into  their  present  prosperous  state,  they  could 
not  recommend  the  outlay  requisite  for  the  salary  of  a 
librarian  in  constant  attendance.  This  difficulty  having, 
however,  been  removed,  the  much  desired  alteration  has 
been  eflected,  and  the  committee  have  little  doubt  that 
it  will  be  beneficial  to  the  Society  in  a  pecuniary  point  of 
view,  as  well  as  to  the  advantage  of  the  members  per- 
sonally. £61  68.  ll}d.  have  been  expended  in  the  pur- 
chase of  books  during  the  past  year,  and  a  further  addition 
will  immediately  be  made  to  the  library,  which  now  bids 
fair  to  take  a  leading  position  amongst  the  other  libraries 
of  the  town.  A  new  catalogue,  entirely  re-arranged,  is 
being  prepared,  and  will  shortly  be  ready  for  issue.  The 
committee  congratulate  the  members  on  the  success  whidi 


attended  the  lectures  delivered  during  the  last  seasoD. 
Great  expense  was  incurred  to  secure  the  services  of 
efficient  lecturers ;  nevertheless,  a  profit  of  £38  ISe.  9d. 
arose  from  this  source  alone.  Encouraged  by  this  success, 
the  Committee  will  immediately  enter  into  arrangements 
for  a  course  of  lectures  and  entertainments  for  the  ensuing 
season,  and  will  spare  no  trouble  or  expense  to  render 
them  more  attractive  than  those  of  any  former  season. 

Cambbidoe. — At  the  annual  meeting  of  the  Mechanics' 
Institute,  held  on  29th  June,  a  handsome  testimonial,  con- 
sisting of  a  chastely-manufactured  silver  inkstand,  was 
presented  to  Mr.  Hams,  in  recognition  of  his  services  as 
one  of  the  honorary  secretaries,  he  having  fulfilled  the 
duties  of  that  office  from  the  establishment  of  the  Society 
upwards  of  twenty-two  years  since.  The  testimonial 
bore  the  following  inscription  :— *•  Presented  by  the 
members  of  the  Cambridge  Mechanics'  Institute  to  their 
Honorary  Secretary,  Henry  Hemington  Harris,  Esq., 
June,  1857." 

Chatham,  Rochesteb,  Beouptok,  and  Stbood. — In 
presenting  the  twentieth  annual  report  of  the  Rochester 
and  Chatham  Mechanics*  Institution,  the  committee 
commence  by  heartily  congratulating  the  members  and 
friends  upon  the  great  progress  which  it  has  made  during 
the  past  year,  which  has*  been,  indeed,  a  most  important 
one  m  the  history  of  the  institution.  At  the  commence- 
ment, it  appeared  fast  sinking  beneath  the  decrepitude  of 
age,  bowed  down  under  a  weighty  load  of  debt,  and 
tottering  upon  the  verffe  of  extinction.  Each  quarter 
exhibited  a  sad  diminution  in  the  number  of  its  memb^ 
while  its  liabilities  were,  of  course,  correspondingly  in- 
creasing, until  at  length  it  was  deemed  by  many  to  be  no 
louger  advisable  to  attempt  to  prolong  the  exutenoe  of 
an  institution  which,  to  all  appearance,  was  doomed  to  a 
speedy  and  unfortunate  end.  Under  these  drcumstanccf , 
a  meeting  of  the  members  w^  convened  in  July  of  last^ 
year,  when  various  plans  were  submitted  for  its  dissdu-^ 
tion,  remodelling,  and  continuance.  It  was  at  length, 
however,  resolvd  that  an  energetic  attempt  should  be 
made  to  rascne  the  Institution  from  the  difficulties  which 
surrounded  it,  and  to  re-establish  it  upon  an  improved 
and  more  enduring  basis.  An  appeal  was  made  to  the 
inhabitants  of  the  towns  for  pecuniary  aid,  an  appeal 
most  generously  responded  to,  and,  by  means  of  which, 
the  committee  were  placed  in  possession  of  funds,  not 
only  sufficient  to  extinguish  the  debt,  which  had  ao  long 
impeded  the  progress  of  the  Institution,  but  also  to 
enable  them  thoroughly  to  refit  the  Institute  itself.  The 
actual  results  of  the  year  may  be  summed  up  as  follows  :— 
A  debt  of  nearly  £70  entirely  liquidated.  A  considerable 
addition  to  the  number  of  the  members.  A  great  im- 
provement in  the  internal  arrangement  of  the  Institution^ 
and  hi  the  class  of  lectures  and  entertainments  provided 
for  the  instruction  and  amusement  of  the  memben. 
Besides  which,  a  more  general  feeling  of  interest  in  the 
success  of  the  Institution  has  been  excited  amongst  the 
inhabitants  of  the  towns,  many  of  the  most  influential 
of  them  having  become  members.  The  committee  call 
particular  attention  to  the  important  services  rendered  to 
this  Institution  by  one  of  its  Vice-Presidents,  Mr.  Joseph 
Pvke.  The  library  is  not,  as  yet,  in  the  condition  in 
whidi  the  committee  soon  hope  to  see  it ;  but  they  trust, 
however,  that  the  balance  which  they  hope  to  be  in 
possession  of  at  the  dose  of  the  present  quarter,  will 
enable  them  to  make  some  extensive  additions  to  this 
most  important  branch  oftheappliancesof  the  Institution ; 
the  issues  from  which,  during  the  past  unfovourable  year, 
liave  amounted  to  9,000.  The  committee  still  labours 
under  a  long  felt  disadvantage  in  the  want  of  a  suitable 
room  for  the  delivery  of  the  lectures  given  in  connection 
witii  this  Institution.  During  the  past  year,  they  have 
occasionally  hired  the  Rochester  Com  Exchange  for  the 
use  of  some  of  the  more  popular  lecturers,  and  during  the 
present  quarter  they  have  been  again  compelled  repeatedly 
to  maKe  use  of  it.  They  are  happy,  however,  in  being 
able  to  state  that  notwithstanding  the  distance  and  other 
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iDconvenienoes  attaching  to  the  Com  Exchange,  the  at- 
tendance has,  on  all  oocasions,  been  of  the  most  satis- 
factor}'  and  encouraging  nature.  They  will  eagerly 
embrace  the  first  opportunity  which  presents  itself, 
enabling  them  to  supply  the  members  with  a  lecture-hall 
suitable  to  the  requirements  of  the  towns,  and  capable  of 
accommodating  the  rapidly  increasing  audiences.  Instead 
of  being  open,  as  hitherto,  only  during  the  evening  of 
each  day,  admission  can  now  be  obtained  at  any  hour 
between  10  o'clock  in  the  morning  and  10  o'clock  at  night; 
the  librarian  being  constantly  in  attendance  to  exchange 
books,  and  furnish  any  information  which  may  be  required. 
The  news-room  has  been  incorporated  with  the  Institu- 
tion, so  that  members  will  now  find,  upon  the  morning  of 
publication,  the  leading  daily  ppersin  the  reading-room. 
The  discussion  class  still  contmues  in  operation,  and  the 
committee  would  earnestly  request  every  member  of  the 
Institution  to  use  his  or  her  influence  in  promoting  this 
most  useful  and  instructive  undertaking. 

BoTAL  PoLYTEOHNio  Ikstitution. — Ou  the  25th  July 
an  interesting  ceremonial  took  place  at  this  Institution 
in  the  public  presentation  of  the  certificates  of  merit 
awarded  by  the  Society  of  Arts  to  44  students  of  the 
class  formed  last  year  for  instruction  in  various  branches 
of  knowledge  who  had  ^issed  with  success  the  examina- 
tion prescribed  by  the  Society.  A  meeting  for  the  pur- 
pose, of  persons  interested  in  the  promotion  of  education, 
was  held  in  the  large  lecture-room,  under  the  presidency 
of  Viscount  Ebrington,  M.P.    The  noble  lord  was  sup- 

B)rted  by  J.  H.  Pepper,  Esq.,  Rev.  Dr.  Booth,  Dr.  White, 
r.  Sayer,  Dr.  Leslie,  Mr.  Buckmaster,  Mr.  Ure,  and 
other  friends  of  the  educational  movement.  His  lord- 
ship opened  the  proceedings  with  an  address,  which  he 
commenced  by  observing  that  he  had  accepted  the  honour 
of  being  in  the  position  he  then  occupied  more  for  the 
purpose  of  showing  his  unabated  sympathy  and  interest 
in  the  excellent  institution  within  whose  walls  they  were 
met,  Ihan  with  any  hope  of  rendering  much  service  to 
the  cause.  Education  was  the  subject  in  which  he  was 
more  deeply  interested  than  any  other.  He  had  only 
divei^ged  into  the  question  of  sanitary  reform  because  he 
had  seen  how  often  the  lessons  of  school  were  neutralised 
by  the  influences  of  home.  At  the  recent  meeting  on 
education  at  Willis's  Booms,  the  results  of  the  experiences 
there  brought  forward  led  them  to  feel  how  little  net 
gain  had  attended  the  most  carefully  prepared  and  best 
adjusted  projects.  But  he  thought,  with  respect  to  this 
institution,  they  might  congratulate  themselves  that  the 
gain  was  entirely  net.  He  could  not  see  a  single  draw- 
back in  the  good  effected  by  such  classes  as  they  had 
there,  attended  with  examinations.  Lectures  ought  to 
l>e  regarded  rather  as  the  caviare  to  stimulate  the  appetite 
for  knowledge  than  the  food  to  satisfy  it.  In  that  Insti- 
tution they  had  a  most  successful  example  of  the  working 
of  a  system  of  classes.  The  industry  and  perseverance 
of  the  students  had  been  tested  by  a  most  severe  exami- 
nation, from  which  they  had  come  out  abundantly 
triumphant.  Upwards  of  400  students  had  attended  the 
classes  during  the  last  session,  and  that  number  was  now 
increased  to  600.  Fifty-three  went  in  for  eicamination, 
and  44  of  them  obtained  oertifieates  of  merit,  or  nearly 
ll)-20ths  of  tha  whole.  If  the  system  of  examinations, 
which,  by  the  aid  of  the  Society  of  Arts,  honourably 
and  usefully  followed  by  the  universities,  had  been  ex- 
tended to  the  middle  classes,  should  have  the  efiect  he 
believed  it  would,  of  engrafting  upon  the  business  quali- 
fications of  Englishmen  the  appreciation  of  learning  and 
literature  that  characterised  the  Germans,  he  Uxought 
the  pre-eminence  of  this  country  would  be  placed  on  the 
soundest  bssis.  His  lordship  concluded  by  thanking 
them  for  the  patience  with  which  they  had  received  his 
unprepared  remarks.  The  successful  students  were  tlien 
separately  called  forward  to  the  platform,  and  each  re- 
ceived from  the  noble  chairman  his  certificate,  the  pre- 
sentation being  accompanied  by  a  few  graceful  words  of 
congratulation.    There   were  fourteen   certificates  for 


arithmetic,  nine  chemistry,  four  French,  four  book-keep« 
ine,  three  geometry,  two  algebra,  two  mensuration,  one 
political  economy,  and  one  electricity.  Two  of  the  pro* 
lessors— Mr.  Buckmaster,  of  the  chemistry  class,  and  Dr. 
White,  of  the  arithmetic  and  algebra  classes— were  then 
presented  with  votes  of  thanks,  written  on  vellum  and 
framed,  from  their  respective  pupils ;  and  they  severally 
acknowledged  the  compliment.  Subsequently  a  series  of 
resolutions,  commendatory  of  the  ^^stem  of  classes  estab- 
liriied  at  the  Pol^chnic,  and  of  the  examinations  insti- 
tuted by  the  Society  of  Arts,  were  proposed  and  adopted, 
the  meeting  being  addressed  by  Dr.  White,  Dr.  Leslie, 
Dr.  Booth,  l^Ir.  Buckmaster,  Mr.  Pepper,  ^c,  &c,  A 
vote  of  thanks  to  the  cbairman  closed  the  proceedings. 

Wenlook. — The  members  of  the  Olympic  class,  con- 
nected with  the  Agricultural  Beading  Society,  met  on 
Wednesday  morning,  the  5thinst.,  at  9  o'clock,  and^o- 
ceeded  in  procession  to  the  racecourse,  where  the  men 
engaged  in  games  of  quoits,  leaping  heights  and  distances, 
foot  races,  &c.,  for  which  prizes  varying  from  a  few 
shillings  to  a  sovereign  were  given.  The  afternoon's 
sporte  consisted  of  hurdle  racing,  foot  racing,  donkey 
racing,  a  jingling  match,  a  wheelbarrow  race,  and  climb- 
ing the  pole.  At  about  five  o'clock,  the  Bev.  Mr.  Hay- 
ward  distributed  the  book  prizes  to  the  children  who  were 
successful  in  the  industrial  and  intellectual  competition, 
in  which  an  examination  had  been  recently  held.  The 
books  were  handsomely  bound  and  illustrated,  and  were 
mostly  on  useful  and  entertaining  subjects.  The  presenta- 
tion of  the  books  was  accompanied  by  some  seasonable 
advice  to  the  recipients.  The  games  having  been  ended, 
the  procession  re-formed,  and,  upon  reaching  the  haU, 
three  cheers  were  given  for  Mr.  W.  P.  Brookes,  who 
thanked  them  for  this  expression  of  kind  feeling.  He 
congratulated  them  on  the  innocent  recreation  which 
those  meetings  afforded  to  many  whose  lives  were  spent 
in  toil ;  and  on  the  good  this  class  was  effecting  in  an 
educational  point  of  view.  They  were  all,  doubtless, 
aware  that  one  of  the  questions  which  at  present  engaged 
the  earnest  attention  of  some  of  the  wisest  and  best  of 
our  public  men  was  the  education  of  the  people,  and  they 
must  all  feci  that  it  was  a  most  important  one  on  account 
of  the  influence  it  would  have  on  the  happiness  and  pros- 
perity of  the  nation.  But  as  the  term  education,  accord- 
ing to  its  popular  acceptation,  was  very  commonly 
understood  as  having  reference  exclusively  to  the  mina, 
was  there  not  reason  to  fear  that,  whilst  attending  to 
those  branches  which  were  unquestionably  of  the  highest 
moment,  viz.,  the  culture  of  the  religions,  moral,  and 
intellectual  faculties,  the  bodily  training  of  the  people 
would  be  entirely  overlooked?  Were  not  the  children  at 
many  of  our  public  schools  already  too  much  confined? 
He  thought  they  did  not  afford  to  the  young  men  of  their 
towns  and  villages  sufiicient  facilities  for  those  manly 
exercises  which  helped|to  strengthen  the  dwelling  place  of 
the  mind,  and  those  bodily  instruments  which  executed 
its  mandates.  He  thought  that  England  should  not 
neglect  any  precaution,  however  humble,  that  might  be 
calculated  to  add  to  the  stability  of  her  empire ;  and  the 
bodily  training  of  her  youth  was  of  the  utmost  importance. 
But  the  Wenlock  Olympic  class  was  instituted,  not  for 
athletic  exercises  otlLy,  but  for  the  encouragement  of 
useful,  industrial,  and  intellectual  attainments.  They 
had  not  been  unmindful  of  these  objects,  but  had  marked 
their  estimate  of  the  value  of  a  common  sound  English 
education  for  both  sexes  of  the  labouring  classes,  by  the 
announcement  of  appropriate  prizes  for  knitting,  plain  ^ 
sewing,  writing,  reading,  spelling,  arithmetic,  and  Bible 
and  English  history.  There  had  also  been  an  additional 
prize  this  3'ear  for  drawing,  the  encouragement  of  which, 
ne  thought,  would  be  of  great  advantage.  The  prizes 
distributed  were  small,  but  their  utility  and  value  would 
be  much  increased  if  the  children  would  read  attentively 
their  books,  and  the  young  men  would  place  their  money 
prizes  in  the  savings  bank,  and  endeavour  to  add  to  the 
amount,  from  time  to  time,  such  small  sums  as  they  migk 


5' 2 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  August  14,  1857. 


be  able  to  spare  ont  of  thefr  weekly  earnings.  Dancing 
then  commenced  under  the  hall,  and  was  kept  up  for 
leyoral  hours. 


PAELIAMENTABY  REPORTS. 


8XS810VAL  rSINTED   FAFE&S. 

Pab.Mo» 

Delivered  on  Augtui  4  th, 
■  l$t,  Portpatifck  ftiid  Donaghadee  tUrbonn— Cop/. 
lOf .  FlnM  and  PamUtlM  ( Iralamd)— Abttnot  of  Acooanta. 
918.  Dvchj  of  LaacaaCor  (Bertolaccl's  PetltioaV— BaporU 
223.  ftUiteiT  EdaoatiOQ— lit  Roport  of  the  Cottodl. 
170.  BIU~l5iUwich  College  {u  amended  bj  the  Beleet  Committee). 
CotAoA  (▲MotV-^Papert  lelating  to  the  Cnltlvatloa. 

Detivered  •»  Angmt  MA. 
lei,  Boahdftle  Bleetlon  PotftUm^Miante*  of  Ev|4mo«. 
IH*  PoUce  (Benffkl  PreiidencT)— Retmn. 
328.  Amj— Supplementarj  I^limate. 
333.  Metropolitan  Drainage^Baton. 
193.  Billa— Dunbar  Uarbow  Loan  (Beotland). 
114,       I      Sammarjr  proooedingt  before  Joftioeg  ol  the  Peace 
(amended). 
Ann/  (War  Ifedali  preiented  bjr  the  King  of  Rardlnta)— List 
of  Oflleefft,  Kon-oommlMJoned  Oflloexs,  and  Men,  atleotad 
to  reoeiTe  the  M  edalt. 
Pewage  of  Towns  (Deodoriiiiig  and  UtiUsiagV- Beport. 
KatUmal  Gallerj  Bite— Report  of  the  Cooumiidotterf. 
Delivered  on  Auguti  (MS*. 
331.  Ff«lghtlCon4]r(GreeawiDhHoepltal)— Batam. 
323.  Dntwioh  College  BUI— Minutai  of  Eridenoe. 

337.  Colonial  Qoremort,  |^o.— Betnrn. 

341.  Rating  of  Mines— Report  fhmi  the  Gommlttoe. 

Iff.  Bltl*^P«obates  and    Lettan    U  Admlalstntloa  (IrtlMd) 

(amefided)* 
If  |»  — ^  Inionnoe  Companies  (amended  In  Committee  and  on 

r9-eommltment). 
Ifg. ,  Probates  and  Letters  of  AdmlnistiatUMi  (aoMndad  in 

Committee  and  on  re-oonunitmeni). 
}7t^  ..     ,  .  Sooleeiastical  Commission  (amended  hj  the  Select 

Committee  and  on  ro-commitment). 
Detiftered  on  Amgutt  Til. 
tT.  C  A 1)  Poor  RatoB  and  Pauperism— Retom, 
814*  Ulatato  Law  CommUsioo— Retnrn. 
316.  Best  India  (Area,  PopKlation,  &c.)— Retom. 
3St.  VanooiiTer's  Island— Copies  of  DMpatdies. 
9S«.  ItaBk  of  Anatralasia— Copy  of  the  Charter. 

DeUoerod  on  Migmet  Ml  and  lOtk. 
18$.  MnldftoneElectlonPetldon— Minutes  of  Evidence. 

343.  Bererle/  Election  Petition— Minutes  of  ETidenoe. 
Sit.  Coast  Guarl— Return. 

S3».  ladiaa  TariUeries  Conmlltes  (1813)— PotttAon  of  the  Ulad^ 

InhaMtaats  of  Bengeli  Ac. 
333.  Mijor-General  Beatson- Betnm. 

338.  Immigration  Commissioners — Returns. 

344.  Ana/  Ptiie  Mone/— Aoooani. 
S4#.  Gold  Coeit— Betnm. 

247.  Indian  Armr— Extract  flrom  Str  C.  J.  Napier*i  liCtter  to  the 

DokeofWeUlngton. 
311.  MeCii^otttaa  Improvemmla— Retam. 
Iff,  BIUe--Pfol)atae  and  Lettfie  of  A4minii|ntioa  (a  oometad 

leaf). 
183.  •—■^Psrochial8choolmasleri(  Scotland). 
191.  ....^Reibrmator/ Schools— Lords  Ansendments. 

India  (MniiniesiB  the  Eart  Indies)— Si^plement  to  ttie  Papon 

IlidiaiHaSiiieMA  the  East  Indies)— Appendia  to  Papers. 
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PATENT  LAW  AMENDMENT  ACT. 
avruoAnon  roa  »Avana  amb  nffncrum  lu^ovap. 
[Fr&m  OamUe,  Augutd  7.] 

Doted  UMK«tf,l8ef. 
1313.  CoUiaeea  Hall,  Kaarestook,  Eivex,  and  Themes  Charlton, 
Brentwood— ImpreiremeBt  in  egricaltiual  engines  and  im. 
plemenU  UNd  iberowith  fbr  ploughing  and  cultlratingthe 
■oU. 

DmledWmditag^mt. 
I44X  Berahard  Bammisoa,  Biaflbrds-hoose,  nearBrough,  Yorkshire 
— Impcoremeats  insalMjr  appeiatos  fbrglTingartiflcialUfht. 

Ikded  Wth  June,  1857, 
1642.  Joseph  Mibfaen  Paule,  Alston,  Cumberland— ImproTod  means 
loir  ventilating  eoal  and  other  mines. 
Dated  leu  tftms,  1867. 
1413.  John  Fowler  Joar.,  ComhUl,  and  WiUiam  Worbf,  Ipswich— 
ImproTements  in  ploughing  or  tUliag  land. 
Dated  11  tkJttnt.MiiJ. 
1334.  James  He/wood  Whitehead,  SoathsUe,  Saddleworth,  Yoifc- 
shire— Improrements  in  pressing  dotU. 
Dated  IWl  Jvm,  1857. 
Ifea.  John  Everard  Barton,  KtddtNrmlnster— An  inproremeni  in 
winding  wonted  on  to  creel  bobbins  of  csrpet  looms. 


Dotetf  2liclJinir,  1867. 
IfiS.  Bealamla  Richardson,  Word«ler,  nea 

menta  ia  manufacturing  and  oraemeatlng  aitielee  vf  3iat 
fflafSf 

DoM  33iHrJim^,ISS7. 
1744.  Christopher  Dlcran  Seropyan,  Kewhaven,  Cowaefltieat,  U.S.— 
A  mode  of  preparing  baalL  notes,  billi  of  euhange,  aad  other 
papers,  to  prarent  coonterfMting,  b/  phptogn^bgr  8o4  its 
kindred  processes. 

Dated  Uik  June,  \U^, 
1764.  George  Ireland,  Birmlagham^  Warwlskshlra— Improfiamnta 
In  raising  weights,  applicable  to  stamping  or  catUag  mecala 
and  other  similar  purposes. 

Dated  Ut  J«%i  1957. 
1836.  George  Martay,  Glasgow— Improrementi  la  meeWaety  or  ap- 
pentos  fbr  propeUing  ships  and  vessels, 

Dii«srflWIJ«te,  1867. 
1932,  William  Thomas  Smith  and  Frederick  TalboL  Birmingham— 

An  improrement  or  improvements  In  hair  pins. 
John  Loach,  James  Jonw  Salt,  and  Barton  Da/,  Birmingham 

—Certain  improvements  in  melaUlo  air-tight  eettas,  as  also 

in  the  mode  of  cevering,  dnUhing,  and  ornaaaantiai;  aiwh  like 

oofElns. 
Peter  Armand  le  Comte  de  Font^nemoteaa,  Si,  Roe  do  inSchi- 

quler,  Paris— An  Improfad  shoe  or  hoot  semper  ag  eleeairr. 

(A  communication.) 

Dated  1311  Julv,  1867, 
1940.  Murdoch  McKa/  and  Heni/^rflu:  Osman,  S3,  Ssmz-street, 
Strand— Improvemoits  la  apparatus  for  seeuriag  the  peiats 
of  rsllwaj  switches. 

1943.  Joseph  Lester  Hinks,  and  John  Rock  Dajr,  Birmlngtism    Im- 

Srovements  in  locks  and  latches,  and  m  attaohing  lock  aad 
ktch  knobs  to  spindles. 

1944.  Peter  Rector  Smith,  New  York,  U.S.^ImprovemaaU  in  in- 

arms and  ordnaaca. 

1946.  William  Edward  Newton,  66,  Chancery-Iaao— Improved  ma- 
chinery for  converting  old  rope  or  cordage  into  tow.  (A 
commonloatioo. ) 

1946.  William  Edward  Newton,  66,  Chaaeer/laaa— Aa improved 
oonstraction  of  portable  railwa/  for  steam  tractloa  eagiasi 
oa  common  roads  or  land.    (A  communication.) 

Dated  20th  Jn/y,  1857. 
Hugh  Smith,  Porchester-square— An  Improved   tgrisaltmsl 
Implement  for  palveriiing  and  eJeansing  lead. 


1934. 


1936. 


1999. 
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866. 
377. 
881. 
382. 


386, 

386. 
363* 

400. 

468. 

404. 
419. 
472. 
476. 
643. 
649. 
666. 
6t0. 
676. 


696. 

•70. 
1042. 
1063. 
1272. 
1286. 

1404. 
1446. 


Awunut  Itk. 
Hear/  Cartwiight. 
WUliam  Thomas  Walker. 
Roojamln  Webster  Owrid. 
Joseph    Graham,     James 

Shepherd,  and    Thomm 

Whitoker. 
Austin  Chambers  and  WU- 
liam Harrison;  Champion. 
Georse  Bodscn. 
Alvaham  Ro/ds  aad  John 

Kenjon. 
WUllam  Todd  and  Jacob 

Todd. 
Bichavd  Dngdale  Kay. 
John  Macintosh. 
George  Gimson. 
Jacob  Green. 
JnlienBlaae. 
John  Henr J  Jobasoa, 
James  Fentoa. 
John  Henrj  Johnson. 
Vioior  Cassalgnes. 
WUliam  RofaertsoB,  Jamm 

Guthrie  Orchar,aad  John 

Mensies. 
William  Edward  Newtoa. 
Domeaico  Toraaslal. 
Rd.  Arohlteld  Broonaan. 
Bd.  Archibald  Brooman. 
Henry  iSlUott  Hode. 
Peter  Asmand  la  Gomie  de 

Foatalnemoreao. 
Edwsrd  Alfred  Cowper. 
John  Turner  Wright  and 

Edwin  Paytoa  Wright. 


406. 

398. 
403. 
434. 

426. 
430. 

443. 

443. 
450. 
456. 
466. 

as. 

499. 

609. 
63t. 

661. 

666. 


668. 
636. 
639. 


ilsuwstff*. 
George  Chappell  Potta. 

AaguMt  lllA. 
John  'nilbot  Pitmaa. 
John  Poole. 
WUliam  Riehatdaan. 
D.  A.  Lamb. 
Marmadttke  William  Hal- 

lett. 
Archibald  Smith. 
Jamm  Tsylor. 
Thomas  Newcomh. 
WUUam  Clark. 
Thomas  BalL 
EoUle  Alaea. 
John  Combe. 
fVands  Hay  Thoooon. 
JaoquM  Henri  Ifoffa  Mals- 

TliomM  Geoqps  Bhnw. 
Chas.  Bratoa,  sear.,  Chis. 

Braion,  jna.,  Pk-aaels  Jas. 

Bnilmi,  and  Sawael  Re- 

garsBrnton. 
WUliam  Milla. 
WlUbmBdward  Mawtoa. 
Oeerge  waiter  llyaesu 


Colin  Haator. 
688.  WUliam  Edward 
1330.  Charles  WUliam  BknaM. 
1638.  Dr.  Hermaan  BWhlrmu 
1678.  Bpbert  Haaham   CoUyer, 

M.D. 
1898. 

1603.  Joha  Blown. 
1666*  TbMBM  Tamer, 


PATISTS  OR  WHICH  THH  BtAMP  DOTT  OV  tfO  HAO 

Angnst  2tfd» 
1947.  Joseph  Westwood  aad  Ro- 
bert BaUlla. 
AmgnstitA,  , 
1735.  Henry  Turner. 
1748.  John  LIvcsry. 

AuguMt  6II. 
1720.  John  Conoingham.  1760.  WUIlaw 

1726.  George  Addison  Cos.  barn. 

1776.  John  GrcaTcs  and  Charles   1766.  Peniston 
Michscl  G  reaves.  viUe. 


70. 
1766.  John  Petrie,  Jan. 
1807.  John  Pretty  Clarka. 
1817.  Edward  Land. 
U33.  Robert  Brisoo. 


Hosfhtoa  CInh- 
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MEASURES,  WEIGHTS  AND  MONEY. 

The  foUowiog  is  tho  sabstaDce  of  a  pamphlet  lately 
published  by  Lieut.  General  Sir  C.  W.  Padey,  K.C.B., 
F.R.S.,  djc,  who.  it  may  be  premised  has  a  spe- 
cial claim  to  be  listened  to  on  this  subject,  as  he  was 
one  of  the  first  to  draw  public  attention  to  the  incon- 
veniences of  our  present  system,  and  to  suggest  some 
practical  remedy.  In  the  present  paper  he  begins  by 
stating  that,  in  consequence  of  an  order  given  by  the 
Duke  of  Wellington,  as  Master-General  of  the  Ordnance, 
in  1826,  that  practical  architecture  should  form  part  of 
the  course  of  instruction  of  the  junior  officers  attending 
the  Royal  Engineer  Establishment  at  Chatham,  under 
his  direction,  he  was  induced  to  enter  into  the  details  of 
measuring  and  estimating  buildings  and  other  works 
himself,  and  in  this  inquiry  he  says  that  he  soon  found 
that  the  rules  for  measuring  and  estimating  every  de- 
scription of  artificers'  and  labourers'  work  were  em- 
barrassed by  unnecessary  and  even  absurd  difficulties, 
arising  partly  from  the  complexity  of  our  national 
measures  and  weights,  and  partly  from  the  nature  of  our 
coinage,  in  both  of  which,  decimal  are  intermixed  with 
duodecimal  and  binary  subdivisions  of  the  discordant 
units,  assumed  for  measuring  and  pricing  workmanship 
and  materials.  In  the  hope  of  obviating  these  difficulties, 
after  having  paid  great  attention  to  the  subject  for  several 
years,  he  published  a  small  volume,  in  the  year  1834, 
entitled  Obsfrpationa  on  the  Expedieney  and  PracUeability 
of  iimplifying  and  improving  tM  Mea*wet,  WeighU^  and 
Money  wed  in  this  Country^  withoul  materially  altering  the 
present  Standarde  ;  in  which  he  proposed  an  entire  revision 
and  reform  of  the  whole  of  these  standards  without  ex- 
ception. 

In  1847,  Sir  Charles  Pasley  presented  a  paper  contain- 
ing an  abstract  of  his  plan  of  improvement  to  the  British 
Association  at  Oxford,  which  was  published  in  the  Trans- 
actions  of  the  Sections  of  that  year,  page  43 ;  and,  in  1855, 
a  similar  paper,  with  improvements,  was  drawn  up  by 
him,  and  me  substance  of  it  read  and  discussed  at  the 
meeting  of  the  Association  at  Glasgow.  The  present 
paper  contains  the  final  result  of  his  researches  and  reflec- 
tions on  this  Important  subject,  in  which  he  says  he  has 
taken  the  greatest  interest  for  the  thirdpart  of  a  century. 

I.  Gbnsbal  Table  of  New  Lisibal  Meabubbs 

Pboposbd. 

10  tenth  parts 1  imperial  inch. 

10  imperial  inches,  or  100  parts  1  foot. 

3  feet 1  yard. 

6  feet 1  fathom. 

1,000  fathoms 1  mile. 

60  miles 1  degree  of  the  ter- 
restrial meridian. 

For  Arehiteetural  and  Mechanical  Purposes, 

10  tenth  parts 1  imperial  inch. 

10  imperial  inches 1  foot. 

For  Cloth  Measure, 

2    half-tenths 1  tenth  of  a  yard. 

2}  tenths  1  quarter. 

5    tenths  1  half. 

7}  tenths  8  quarters. 

10   tenths  1  yard. 

For  Itinerary  Measure, 

10  links  1  fathom. 

100  links  1  chain  of  10  fathoms. 

100  chains,  or  1,000  fathoms 1  mile. 


Measures  of  Temperature  and  Air. 

The  Centigrade  Thermometer,  generally  used  in  France 
and  other  countries,  having  its  zero  at  the  freezing  point 
— the  only  invariable  point  of  temperature  in  nature— and 
ita  one  hundredth  degree  determined  by  the  tempeiatore 
of  boiling  water,  when  the  barometer  stands  at  24^  inches 
of  tho  new  lineal  measure,  is  proposed  to  be  adopted  in 
preference  to  Fahrenheit's  scale.  The  barometer  to  be 
marked  in  inches  and  tenths  of  the  new  measure. 

The  new  standard  of  lineal  measure  to  be  the  fathom 
of  6  feet,  marked  on  a  rod  of  brass  or  other  metal,  and 
made  equal  to  6 feet  0*91548  inch  inonrpresent  measure, 
at  the  temperature  of  62*6  degrees  of  Fahrenheit,  or  17 
degrees  of  tno  Centigrade  Thermometer.  This  propor- 
tion will  make  the  proposed  mile  equal  to  1012*715 
fathoms  of  our  present  measure,  being  the  mean  length 
of  the  minute  of  a  degree  of  a  terrestrial  meridian,  ac- 
cording to  Mr.  Airy's  treatise  on  the  figure  of  the  earth 
in  the  Mneloptedia  Metrcpolitana,  Should  more  extensive 
surveys  of  meridional  arcs,  since  made  or  in  progress, 
lead  to  a  more  accurate  value  of  the  said  minute,  it  is 
proposed  that  the  necessary  correction  shall  be  efiected, 
not  by  changing  the  standard  rod,  but  by  altering  the 
legal  temperature  to  a  higher  or  lower  point  than  62*6 
degrees  of  Fahrenheit. 

For  measuring  works  of  architecture  and  engineering, 
the  foot  and  its  decimal  subdivisions  will  be  the  unit, 
without  reference  to  the  fathom;  and  all  workman- 
ship measured  by  lineal  measure  must  be  priced  by  the 
foot,  the  10  feet,  or  the  100  feet,  not  by  the  yard  or  rod. 

For  Itinerary  measure,  or  land  surveying,  the  fathom 
will  be  the  unit,  without  reference  te  the  foot.  The 
mile  will  be  the  nautical  or  geographical  mile,  the  only 
universal  measure  recognized  by  all  civilized  nations. 
The  proposed  new  fathom  and  foot  will  differ  so  little 
from  our  present  standards— only  by  one  eightieth  part 
of  the  latter  in  excess —that,  supposing  the  two  fathoms 
to  be  set  up  at  some  little  distance  apart,  no  person  stand- 
ing between  them,  and  who  consequently  could  not  see 
both  at  the  same  time,  would  be  able,  after  having  looked 
at  both,  to  say  which  of  the  two  waa  the  shortest. 

II.  New  Squabs  ob  Sufebfioial  Mbabubb  Pboposbd 

For  Architectural  and  MeehanictU  Purposes, 
All  work  now  measured  by  the  superficial  foot  to  be 
priced  in  future  by  the  square  foot,  by  the  10  square  feet, 
or  by  the  100  square  feet,  and  not  by  the  square  yard  or 
rod. 

For  Cloth  Measure^ 

Cloth  to  be  priced  by  the  new  imperial  yard,  in  the 
same  manner  as  is  now  done  by  the  present  standard 
yard. 

For  Land  Measure. 

100  square  links  1  square  fathom. 

1,000  square  fathoms 1  imperial  acre. 

1,000  imperial  acres  1  square  mile. 

III.  New  Measubbs  of  Solidity  and  CAPAOirr 

Pboposbd. 

Of  Solidity  for  Arehiteetural  or  Mechameal  Purposes* 
1 ,000  cubic  inches  1  cubic  foot. 

For  Wholesale  Dealings, 

100  cubic  inches  1  can. 

10  cans,  or  1000  cubic  inches  1  cubic  foot. 

10  cubic  feet  1  quarter  of  com« 

For  Betail  Jhalings  exeimsivdy, 

2    gills,  or  10  cubic  inches  1  half-pint  or  chopid, 

2    chopins    1  pint. 

2    pints 1  quart. 

2}  quarte,  or  5  pints   1  can. 

Thus  the  cubic  foot  will  be  divided  into  10  cans,  25 
quarts,  50  pints,  100  chopins,  and  200  gills.  The  new 
names  Cm  and  Chopin  are  recommended  to  designate 
the  tenth  and  the  hundredth  parts  of  the  cubic  foot  res* 
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fectively,  being  its  most  important  subdiTisions.  The 
latter  is  a  Scotch  as  well  as  a  French  Word. 

In  measuring  corn  for  wholesale  dealings,  as  well  as 
sand,  lime,  &o.,  it  is  proposed  to  nae  measures  of  one 
cubic  foot  and  of  five  oubio  feci,  open  at  the  top  and 
bottom,  to  be  laid  upon  a  level  floor.  Two  of  the  latter 
to  be  put  together  one  above  the  other  and  form  a  10- 
cubic-feet  measure. 

Beer,  wine,  and  other  liquors,  to  be  priced  and  gauged, 
and  the  duties  collected  by  the  cubic  foot.  In  retail 
dealings,  tliey  should  be  sold  hy  the  ten  bottles  instead 
of  the  dozen,  and  each  bottle  should  contain  a  quart  or 
pint. 

A>w  Apotheeariee'  Uq\Ud  Measure  Proposed. 

/50  minims 1  tenth  of  an  imperialcubic  inch. 

500  minims  or  10  tenths  1  cubic  inch. 
10  cubic  inches 1  half-pint,  or  chopin. 

This  will  differ  so  very  little  from  the  present 
apothecaries'  liquid  measure,  that  no  medical  practitioner 
can  hesitate  in  adopting  it. 

IV.  New  Measubes  of  Weioht  Fboposed. 

10  tenth  parts 1  imperial  ounce. 

10  ounces    1  imperial  pound. 

100  pounds   1  hundredweight. 

1,000  pounds   1  thousandweight. 

2,000 pounds  limperialton. 

For  Retail  DedUngM  exduthely, 

21  tenths i  quarter    ) 

£,  tenths ihalf  Uf  an  imperial  ounce. 

7J  tenths 8  quarters  j 

For  (hins,  Bullion,  ^c,  and  for  Apoiheeariet*  Weight. 

10  hundredth  parts  of  a  grain...  1  tenth  part, 

,  J5  *«ntli  parts   1  grain. 

1,000  grams   1  imperial  ounce. 

The  standard  one-pound  weight  to  be  exactly  one- 
sixtieth  part  of  the  weight  of  the  new  cubic  foot  of  dis- 
tilled water,  as  ascertained  by  brass  weights,  at  the  tem- 
perature of  17  degrees  of  the  centesimal  thermometer, 
or  62-6  degrees  of  Fahrenheit,  with  the  barometer  stand- 
ing at  241  inches  of  the  new  lineal  measure.  By  this 
arrangement,  100  lbs.  of  the  new  will  be  chai^^to  about 
108  lbs.  of  the  present  avoirdupois  weight. 

All  goods  sold  now  by  avoirdupois  weight  to  be  priced 
in  future  by  the  imperial  pound  and  its  decimal  multiples, 
the  10  lbs.,  the  100  lbs.,  and  the  1,000  lbs.,  to  the  exclu- 
sion of  stones,  quarters,  hundredweights,  and  tons  of  our 
present  avoirdupois  weight.  For  retail  purposes  the  new 
ounce  and  its  tenth  parts  to  be  used.  The  grain,  being 
subdivided  into  tenths  and  hundredths  for  very  delicate 
purposes,  and  its  decimal  multiples  the  10  grains,  the  100 
grams,  and  the  1,000  grains  or  imperial  ounce,  will  bo 
used  cxclusivelv  for  weighing  and  pricing  all  valuable 
articles  to  which  Troy  weight  is  now  applied,  and  to  the 
entire  exclusion  also  of  pearl  weight,  diamond  weight, 
and  all  the  carat  weights.  For  apothecaries'  weight,  to 
which  it  is  also  applied  in  preparing  medical  prescriptions, 
and  which  requires  the  use  of  the  grain  as  well  as  of  the 
ounce,  the  difference  between  the  present  and  the  pro- 
posed new  grain  and  imperial  ounce  is  not  worth 
noticing. 

Barrels  and  casks  of  various  dcn<>mination8,  as  weU  as 
sieves,  baskeU,  sacks,  boxes,  and  other  packages,  now 
designating  special  quantities  or  weighta  of  beer,  wine, 
fruit,  corn,  and  other  goods,  together  with  the  various 
customary  loads,  lasts,  and  weys,  all  differing  from  each 
other,  not  to  be  used  as  measures  or  weights,  without 
specifying  the  contents  or  the  amounts  of  each,  in  cubic 
feet  or  pounds  weight,  as  may  be. 

If  the  foregoing  suggestions,  or  any  ffvstem  on  the 
same  principle,  for  simplifying  our  national  measures  and 
weights,  ^should  be  adopted,  the  fine  idea  generally 
supposed  *to  have  been  intended   In  Magna  Charta, 


and  most  clearlv  and  unequivocally  expressed  in  one 
of  our  ancient  laws  of  a  subsequent  date,  but  which 
has  never  yet  been  realised  in  this  country,  will  be 
literally  accomplished,  namely «  that  thbbb  sbau  u 

ONLY  ONE  MBASUBS  AND  ONE  WEIOHT  THBOUGHOUT  ALL 
THE  LAND.* 

V.  New  Monetabt  System  Proposed. 

10  farthings 1  cent. 

10  cents,  or  100  farthings 1  florin. 

10  florins,  100  cents,  or  1,000  fkrthings  1  pound  stg. 

Setting  aside  all  the  new  coins  proposed  by  him  in  hii 
first  publication  of  1834,  except  the  tenth  of  the  poand, 
since  called  the  florin,  and  the  silver  cent — and  setting 
aside  also  his  attempt  to  simplify  the  monetary  system 
therein  proposed,  in  the  paper  read  to  the  British  Asso- 
ciation at  Oxford,  in  1847,  which,  he  admits,  was  by  no 
means  an  improvement.  Sir  Charles  Pasley  is  now  of 
opinion  that  the  only  new  coin  that  ought  to  be  issuod  i> 
the  silver  cent,  and  that  no  silver  coin  greater  than  tba 
florin  should  be  coined  in  future,  gradually  withdrawing 
all  the  crowns  and  half-crowns  stifl  in  circulatioB,  as  vm 
as  florins  to  an  equal  amount  can  be  issued  from  the  Mint 
to  replace  them. 

Wnen  any  sum  of  money  of  the  new  coinage  is  written 
in  sterling  money,  the  last  figure  or  unit  of  the  pound 
should  always  terminate  in  a  point,  after  which  the  next 
three  figures  will  designate  florins,  cents,  and  farthings, 
whether  having  these  denominations  marked  over  them 
or  not ;  but  more  or  less  than  three  such  figures  mnit 
never  be  used. 

He  is  also  of  the  opinion,  now  adopted  by  the  Cooncil 
of  the  Decimal  Association,  of  which  ne  is  a  member,  that 
instead  of  coining  new  copper  mils,  or  tithings,  aa  he 
called  them  at  first,  it  will  be  much  better  to  declare  by 
royal  proclamation  that  the  farthing  shall  be  the  tenth 
part  of  the  cent,  and  the  thousandth  part  of  the  pound, 
or  to  make  it  so  by  Act  of  Parliament ;  but  it  does  not 
appear  to  me  to  be  necessary  to  withdraw  any  of  tlM 
smaller  silver  coins,  such  as  the  threepenny  and  fourpenny 
silver  pieces,  which,  though  not  known  when  he  finl 
published  on  this  subject,  have  been  a  very  great  con- 
venience to  the  public,  and  which  none  of  the  working 
classes  ever  mistake  for  one  another,  even  in  the  dark, 
nor  will  they  confound  any  of  tliem  with  the  new  silver 
cent  proposed. 

This  coin  should  be  stamped  with  the  word  one  cext 
OB  10  FABTRiNos.  The  prescut  sixpenuy  pieces  flced  uot 
be  called  in ;  but  when  more  are  required,  let  them  be 
stamped  with  the  words  oNe  half-shilling.  ^  In  like 
manner,  when  more  of  the  present  fourpenny  pieces »« 
required,  let  them  be  stamped  one-thibd  of  a  shilliko; 
and  when  more  of  the  present  threepenny  pieces  are  re- 
quired, let  them  be  stamped  oitb-foubth  of  a  shilliko. 
To  add  anything  more  would  be  superfluous. 

VI.  Difficulties  VROEn  ah  Objections  to  the 
Decimal  Coinage  Pboposeo:  theib  Gbodnulesskkss. 

l«l.  The  great  Length  of  Time  neeeeeargfor  cttrrgi»g  H  *"'' 

Efeet. 
This  difficulty  has  only  arisen  from  the  supposed 
necessity  of  "  substituting  a  |)urely  decimal  money  fw 
that  already  in  cireulation,  in  which  eaoh  silver  and 
copper  piece  shall  cany  marked  on  it  its  decimal  value, 
the  pound  being  unity."  But  when  we  consider  that 
after  the  first  sovereigns  were  coined,  there  were  no  less 
than  five  gold  coins  in  cireulation — tlie  guinea,  the  half- 
guinea,  the  third  of  a  guinea,  or  seven -shilling  piece, 
the  sovereign,  and  the  half-sovereign ;  and  that  at  tn« 
same  time  there  were  four  silver  coins — the  crown, Jhc 
half-crown,  the  shilling,  and  the  lialf-shilling ;  and  three 
copper  coins — ^the  penny  piece,  the  halfpenny  piece,  and 
the  farthing— none  of  which  were  stamped  either  with 

*  See  the  tenth  chapter  of  an  Act  of  the  27th  of  filwafd  the 
Thiid,  entitled  •«  OrdSnacio  Stapularum,**  hi  the  <*  Ststatci  of 
the  Reahn,"  toI.  t,  page  387. 
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their  name  ot  vftlue,  and  yet  every  person  knew  tlie 
names  and  ralue  of  the  whole  of  thetn,  the  above  tedious 
and  expensive  process,  calculated  as  the  work  of  twenty 
y^ars,  must  be  allowed  to  be  perfectly  useless. 

2nd.   Tk$  Suppoted  Injury  that  will  he  done  to  the  Working 
Olaeeee  6y  aepreciaHng  ikeValne  of  the  Copper  Coinage, 

The  worst-paid  agricultural  labourers  in  this  country 
are  always  paid  their  week's  wages  in  silver ;  and  even 
if  paid  by  the  day,  silver  must  form  a  part  of  their  pay- 
ment, the  copper  merely  being  the  change.  Hence,  in- 
stead of  losing,  the  poor  man  will  gain,  because  with 
every  shilling  he  will  be  able  to  buy  twelvepence  half- 
jwnny,  and  with  every  half-shilling  or  silver  sixpenny 
piece  ho  will  be  able  to  buy  bixpcnce  farthing, 

Zrd.   7VU  qHe9t%on  qfPemy  TolU. 
The  difficulty  attending  this  question  may  be  got  rid 
of  by  the  following  very  simple  arrangement : — 

Supposing  that  a  toll  of  one  penny  is  due  for  passing  a 
certain  gate  all  the  year  round,  Sundays  included,  and 
that  a  farmer  or  other  person  is  obliged  by  his  business 
to  pats  through  it  every  day  in  the  year,  the  charge  for 
one  year  .would  be  thirty  shillings  and  fivepence  of  our 
present  ourrency. 

After  the  value  of  the  present  copper  coinage  shall  be 
depreciated,  let  the  tnmpike-man  charge  one  penny  for 
every  day  in  the  year,  excepting  on  the  oth,  10th,  16th, 
20th,  and  25th  days  of  every  month,  on  which  he  is  to 
he  allowed  to  charge  one  penny  farthing. 
Hence  there  will  bo  305  days  in  the  year 

charged  at  4  farthings,  amounting  to    1 ,220  farthings, 
and  60  days  in  the  year  charged  at  5  far- 
things amounting  to 300        „ 

Total    1,520  farthings, 

Since  the  farthing  will  now  have  Iwcome  the  one  thou- 
sandth part  of  the  pound  sterling,  1,500  farthings  will 
be  equal  to  30  shillings,  with  20  farthings  or  6  pence 
over,  and  thus  the  amount  he  receives  from  the  passen- 
gers will  be  the  same  as  before. 

VII.  Advantages  of  the  New  System  op  Measures, 
Weights,  and  Money  Proposed. 

In  the  first  place,  the  mile  proposed,  being  the  nautical 
or  geographical  mile,  used  exclusively  for  the  purposes  of 
navigation  by  all  the  maritime  nations  of  the  world,  not 
excepting  the  French,  and  inserted  in  the  scales  not  only 
of  charts,  but  also  of  the  maps  of  all  countries,  in  addi- 
tion to  scales  of  the  customary  leagues,  miles,  or  other 
itinerary  measures  of  those  countnes,  is  already  a  uni- 
versal measure,  and  the  only  one  now  recognised  in  every 
part  of  the  globe.  Hence,  if  the  governments  of  all 
civilised  nations  should  hereafter  appoint  competent  com- 
missioners to  assemble  and  report  upon  the  best  universal 
standards  of  measures  and  of  weight,  to  he  adopted  by 
common  consent  of  all,  the  fathom  or  toise,  and  the  foot 
derived  from  the  proposed  mile,  might  justly  claim  the 
preference,  because  the  latter  differs  so  little  from  the 
former  foot  of  France,  and  from  the  present  foot  of  all 
other  countries,  that  it  would  not  cause  any  embarrass- 
iiient  to  practical  men,  nor  any  more  confusion  than  the 
substitution  of  the  imperial  aallon  for  the  fonncr  aleand 
beer  gallon  has  done  in  this  country :  that  is,  little  or 
none.  The  same  remark  applies  to  the  standard  pound 
weight,  derived  from  the  proposed  cubic  foot,  which  in 
like  manner  differs  so  little  from  the  former  French  pound 
weight,  and  from  the  present  pound  weights  of  other 
countries,  that  no  embarrassment  or  confusion  could  be 
created  by  adopting  it. 

By  the  new  system  proposed,  a  simplicity  and  precision 
will  be  given  to  measures  of  distance  and  of  area  on  the 
surface  of  the  globe,  of  which  our  present  standardsafford 
no  criterion.  For  example :  nobody  knows  or  can  even 
suess  how  many  rods  or  yards  there  are  in  a  given  num- 
ber of  statute  miles,  nor  how  many  acres  or  square  rods 
there  are  in  a  given  number  of  square  miles  of  our  pre- 


sent measure,  which  can  only  be  ascertained  by  very 
troublesome  calculations ;  but  178  miles  of  the  new  mea- 
sure would  he  known  at  once  to  be  173,000  fathoms,  and 
248  square  miles  to  be  equal  to  248,000  imperial  acres,  or 
to  24B  million  square  fathoms. 

In  like  manner,  though  no  one  can  even  guess  how 
many  cubic  feet  a  given  number  of  gallons  of  our  pre- 
sent standard  measure  of  capacity  are  equal  to,  or  vice 
vertdt  tliis  embarrassing  uncertainty,  and  the  necessity 
of  very  troublesome  cadculations  in  order  to  compare 
those  two  denominations  together,  will  be  avoided  by 
establishing  the  cubic  foot  as  the  only  standard  both  of 
solidity  and  capacity. 

In  buildings  and  other  works  of  architecture,  engineer- 
ing, &c.,  which  are  always  measured  by  the  foot,  the 
nec^essity  of  computing  artificers'  and  labourers'  work,  as 
well  as  materials,  duodecimally — and,  in  goods  sold  by 
weight,  the  troublesome  reduction  of  tons  into  cwts., 
quarters,  and  pounds,  and  vice  vertA — and  in  all  accounts 
the  reduction  of  pounds  sterling  into  shillings,  pence, 
and  farthings,  and  vice  vend — will  also  be  avoided, 
which  will  be  an  immense  saving  of  time,  trouble,  and 
risk  of  error. 

The  author  states  that  after  a  very  careful  investiga- 
tion of  the  history  of  our  national  weights  and  measures, 
from  the  time  of  Alfred  to  the  present  day,  he  has  ascer- 
tained that,  with  the  exception  of  our  lineal  measure, 
none  of  our  present  standards  are  venerable  from  their 
antiquity,  as  might  naturally  be  supposed  by  those  who 
have  not  had  the  means  of  such  investigation;  they 
having,  on  the  contrary,  been  subject  to  much  greater 
changes  than  those  which  he  now  proposes,  and  aU  those 
changes  having  originated  from  accident,  error,  bad  work* 
manship,  or  neglect,  (with  the  exception  of  the  establish- 
ment of  the  imperial  gallon  in  1824),  which,  strange  to 
say,  was  the  first  and  only  modification  of  our  existing 
standards,  adopted  systematically,  as  an  improvement 
and  with  a  view  to  the  public  benefit,  in  the  course  of 
800  years.  Such  as  they  were,  however,  even  the  legal 
standards  were  disregarded  in  every  part  of  the  kingdom, 
where  such  an  immense  number  of  incongruous  and  dis- 
cordant local  measures  and  weights  prevailed,  differing 
from  those  standards  and  from  each  other,  and  of  neces- 
sity producing  the  greatest  confusion. 

The  author  then  proceeds  to  consider  the  objections 
to  the  French  metrical  system.  He  is  of  opinion  that 
it  has  proved  an  entire  failure  as  regards  astronomy  and 
navigation,  and  that,  instead  of  producing  uniformity, 
it  has  cani»d  greater  confusion  in  the  weights  and  mea- 
sures of  France  than  ever  prevailed  before.  Though 
planned  by  some  of  tlie  most  eminent  astronomers  of 
France,  the  master  mariners  as  well  as  the  seamen  of  that 
country  rejected  from  the  first  the  decimal  divisions  of 
time  and  of  tlie  circle,  as  well  as  the  decimal  degrees  of 
the  quadrant  of  the  terrestrial  meridian  of  100,000  metres 
or  10  myriametres  each,  snd  the  decimal  minutes  of  the 
meridian  of  10,000  meti-es  or  10  kilometres  each ;  and  the 
French  pilots  rejected  with  disdain  the  smaller  decimal 
parts  of  the.  same  measures  for  the  length  of  their  log 
lines,  as  well  as  the  decimal  division  of  the  horizon  into 
40  rhumbs  instead  of  the  32  points  of  the  compass ;  and 
it  is  only  within  the  last  few  years  that  the  French  have 
begun  to  take  their  soundings  by  metres. 

It  is  strange,  that  it  never  occurred  to  the  celebrated 
astronomers,  who  decided  upon  the  decimal  divisions  of 
time«  and  of  the  cirele,  and  of  the  terrestrial  meridian, 
that  it  was  an  absolute  impossibility  to  introduce  the 
first,  until  all  the  watches  and  clocks  of  France  were  re- 
placed by  time-pieces  according  to  the  new  system ;  or 
the  latter,  until  all  the  naval  charts  and  maps  in  posses- 
sion of  the  mariners  and  geographers  of  France  were 
replaced  by  new  ones,  graduated  according  to  the  decimal 
system  ;  and,  what  is  more,  untilall  other  nations  adopted 
the  same  decimal  metrical  system  that  they  proposed,  and 
also  took  the  steps  absolutely  necessary  for  carrying  these 
sweeping  changee  into  effect,  by  condemning  all  their 
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old  times-pieces,  charts,  and  mape,  and  having  new  ones 
made.  For  astronomical  tables  nothing  could  be  more 
injudicious  than  the  decimal  metrical  system,  because 
the  diurnal  rotation  of  the  earth  on  its  axis,  and  its 
annual  revolution  round  the  sim,  as  well  as  the  motions 
of  the  moon,  its  satellite,  and  those  of  the  other  planets 
and  their  satellites,  composing  the  solar  system,  when 
compared  together  in  their  respective  orbits,  the  lesser 
to  the  greater,  as  aliquot  parts  or  multiplies  of  one 
another,  in  anv  possible  oraer  of  combination,  involve 
the  most  complex  fractions  or  mixed  numbers,  of  which 
the  fractional  parts,  when  expressed  decimally,  run  on 
ad  infinitum;  whereas  the  ordinary  divisions*  ef  time, 
and  the  sexagesimal  divisions  of  the  circle  and  ot  the 
terrestrial  meridian,  approximate  much  more  nearly  to 
the  motions  of  the  heavenly  bodies,  and  are,  therefore, 
far  better  adapted  for  astronomical  calculations. 

The  new  decimal  metrical  system,  as  applied  to  weights 
and  measures,  was  almost  equally  inoperative  ;  for,  ex- 
cepting in  the  collection  of  duties  and  other  transactions, 
to  which  the  Government  was  a  party,  and  in  all  written 
agreements,  relating  to  wholesale  commercial  trans- 
actions, in  which  it  was  rendered  imperative  by  law,  the 
Metret,  Aret,  Litres^  Sterett  and  Grttmnuty  which  are 
the  units  of  that  system,  with  their  Latin  and  Greek 
prefixes,  occasioned  so  much  confusion,  that  they  were 
never  used  at  <11  during  the  Republic,  the  Consulate, 
and  the  first  year  of  the  Empire,  being  perfectly  unin- 
telligible to  the  people  of  France,  so  that  at  last  the  Im- 
perial Government  was  compelled  to  yield  to  popular 
resistance;  and,  with  the  aforesaid  exception,  the  deci- 
mal system  was  virtually  abolished  by  a  decree  of  the 
12th  of  February,  1812,  establishing  what  was  called 
the  Uttud  or  Customary  System  of  weights  and  measures, 
of  which  a  new  Toise  or  fathom  of  6  feet,  for  the  use  of 
engineers,  architects,  and  mechanics,  exactly  equal  to  2 
metres ;  a  new  Aune  or  ell  for  doth  measure,  equal  to  12 
decimetres;  a  new  BoUuau  or  bushel  for  dry  goods, 
equal  to  one-eighth  of  a  hectolitre ;  and  a  new  Litre  or 
pound  weight,  equal  to  one  half-kilogramme— that  is, 
to  6  hectogrammes,  50  decagrammes,  or  500  grammes — 
were  the  standards, which  were  all  subdivided,  the  usual 
foot  duodecimally,  the  usual  ell  by  binary  division, 
and  the  usual  bushel  and  usual  pound  weight  by  a  mix- 
ture of  binary  and  duodecimal  division,  into  the  same 
number  of  aliquot  parts,  bearing  the  same  denominations 
as  the  ancient  standards  of  France  during  the  monarchy, 
from  which  they  all  differed  more  or  less  considerably. 
The  old  standards  were,  however,  abolished  under 
severe  penalties ;  but  the  standards  of  the  "  Usual "  were 
rendered  equally  legal  with  those  of  the  "  decimal  sys- 
tem," and  ail  nersons  who  sold  goods  by  retail  were 
obliged  to  provide  themselves  with  both.  The  standards 
of  the  usual  weights  and  measures  had  their  value  ac- 
cording to  the  decimal  system  also  marked  on  each,  and 
it  was  left  optional  for  retail  dealers  to  sell  by  either, 
which  led  to  so  much  imposition,  that  it  was  found 
necessary  in  1816  to  issue  a  royal  decree  of  Louis  XVIII., 
absolutely  forbidding  the  use  of  decimals  in  shops, 
markets,  or  any  other  inferior  departments  of  trade  or 
retail  business.  Thus  the  people  of  France  were  obliged 
to  make  themselves  masters  of  three  different  and  incon- 

Suous  systems  of  weights  and  measures — those  of  the 
onarchy,  those  of  the  Republic,  and  those  of  the  Em- 
pire ;  and  it  was  not  till  the  year  1837,  that  a  law  was 
enacted  under  King  Louis  Phillippe  to  abolish  the  Usual 
and  inflexibly  inforce  the  Decimal  Metrical  Standards  after 
the  1st  of  January,  1840— it  being  hoped  by  the  pro- 
moters of  this  law,  of  whom  the  celebrated  Marquis  de 
la  Place,  in  the  Chamber  of  Peers,  was  the  most  strenuous, 
that  the  rising  generation  of  France  had  by  this  time 
become  so  generally  instructed  in  decimal  arithmetic, 
that  they  would  be  able  to  understand  and  appreciate 
the  QTstem. 

In  the  year  1799,  a  work,  entitled  Manual  Pratique  et 
El^mentairf  dee  Foide  et  dee  Meavree,  dee  Monnaiee  et  du 


QUeul  Dieimal,  was  published  by  8.  A.  Tarb^,  oontain- 
ing  tables  of  comparison  of  the  former  legal  standards 
of  France  during  the  Monarchy,  and  those  of  the  new 
decimal  metrical  system,  with  exi^anations  and  instruc- 
tions for  using  them ;  to  which,  in  a  tenth  edition  of 
1813,  he  added  tables  of  the  usual  system  also,  in  which 
he  reprobated  the  adoption  of  the  decimal  system  for 
the  purposes  of  navigation  and  astronomy,  in  vety  strong 
language ;  and  after  giving  an  example*  of  the  confusion 
that  would  be  caused  thereby,  he  emphatically  remarks, 
that  '*in  the  ordinary  transactions  of  life,  errors  in 
calculation  cost  money — in  navigation,  they  cost  men;*' 
and  in  his  article  on  the  mariner's  compass,  he  is  equally 
strenuous  in  opposing  the  decimal  divisions  of  the  circle, 
as  applied  to  that  instrument.  But  whilst  so  far  strongly 
reprobating  the  decimal  metrical  system  of  the  Republic, 
M.  Tarb^  took  g^reat  care  not  to  depreciate  its  applica- 
tion to  the  weights  and  measures  of  commerce,  which 
has  rendered  his  complex  and  voluminous  tables,  carried 
down  to  the  present  day  by  successive  new  editions,  since 
published  by  his  familv,  not  only  useful,  as  he  modestly 
expresses  it,  but  absolutely  necessary  to  all  bankers, 
merchants,  contractors,  land-surveyors,  notaries,  pro- 
prietprs,  employes  of  the  administration,  instructors  and 
pupils  of  the  schools  of  France,  and  to  foreigners. 

in  conclusion,  Sir  Charles  Pasley  says  that,  by  per- 
sonal observation  and  inquiry  in  the  shops  and  markets 
of  France  in  the  summer  of  1854,  he  ascertained  that 
the  same  conAision  still  prevails,  and  that  one  may  buy 
goods  either  by  the  decimal  or  by  the  usual  weights  and 
measures ;  indeed,  he  thinks  there  is  no  case  in  which 
the  metre  has  entirely  supplanted  the  old  measures,  except 
for  soundings  as  before  mentioned,  and  for  doth  mea- 
sure, because  it  is  a  more  convenient  measure  for  cloth 
than  the  old  French  Aune^  which  was  rather  too  long  for 
that  purpose.  Under  such  considerations  he  thinks  it 
will  not  be  wondered  at  that  he  most  strenuously 
opposed  Mr.  James  Yates,  and  other  advocates  of 
that  system,  when  they  publicly  recommended,  at 
the  Society  of  Arts  and  at  the  Institution  of  Civil 
Engineers,  that  we  should  abandon  our  own  time- 
honoured  units  of  measures,  weights,  and  money,  and 
adopt  the  revolutionary  system  of  the  French  Republic, 
having  become  convinced  that  the  decimal  metrical  sys- 
tem of  the  French,  which  was  professedly  intended  for 
the  imitation  of  all  mankind,  was  as  great  a  failure  in 
science,  as  their  other  theories  of  liberty,  equality,  and 
the  rights  of  man  have  been  in  legislation. 


THE  SITE  OF  THE  NATIONAL  GALLERY. 

The  report  of  the  Royal  Commission  on  the  site  of 
the  National  Gallery  has  just  been  published  in  the  form 
of  a  blue-book  of  nearly  200  pges.  As  regards  the  pro- 
ceedings of  the  commission,  it  appears  that  on  the  12th 
of  March  a  resolution  was  proposed  to  the  effect  that  the 
evidence  hitherto  adduced,  collectively  considered,  did 
not  lead  to  any  decisive  conclusion  against  placing  the 
new  National  Ghillery  within  the  metropolis ;  on  which 
Mr.  Faraday  moved  an  amendment  admitting  this  fact, 
but  pointing  to  the  advantage  to  be  obtained  by  '*  the 
removal  of  the  gallery  to  a  dearer  and  more  airy  site ; " 
which  amendment  was  negatived  by  3  to  2,  Mr.  Rich- 
mond voting  with  Mr.  Faraday.  The  original  resolu- 
tion was  afterwards  adopted.  At  the  meeting  of  the  7th 
of  May  a  letter  was  read  from  Mr.  Justice  Coleridge, 
advocating  the  claims  of  the  existing  site  in  Trafalgar- 
square  on  the  ground  of  its  general  accessibility.  On 
the  21st  of  May,  Professor  Faraday  moved  two  resolu- 
tions— ^first,  *'  that  in  respect  of  the  fbture  plan  of  the 
National  Gallery,  the  three  leading  considerations  whid\ 
should  govern  the  choice  of  a  site  are  dear  space  for  a 
building  of  magnitude  sufficient  to  provide  for  the  pro- 
spective increase  of  the  collection,  accessibility  to  the 
public,  and  the  preservation  of  the  pictures ;  and,  se- 
condly, that,  in  the  opinion  of  the  comminioners,  the 
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first  conrideration  is  essential  in  any  case,  that  the  second 
and  third,  although  of  extreme  importance,  are  highly 
antagonistic,  inasmnch  as  the  removal  of  the  pictures  to 
a  dearer  but  distant  place  takes  away  that  accessibility 
which  the  present  site,  although,  no  doubt,  with  a  great 
amount  of  wear  and  tear,  provides."  On  these  two  reso- 
lutions the  commissioners  divided,  affirming  the  first  by 
4  to  1,  and  the  second  by  3  to  2.  Mr.  Richmond  then 
proposed  that  after  a  resolution  adopted  on  the  27th  of 
April  ("  that  it  is  not  expedient  to  break  up  or  remove 
the  collections  of  ancient  sculpture  and  archsology  in 
the  British  Museum"),  another  resolution  be  added,  to 
the  effeet  that  the  future  combination  of  sculpture  with 
painting  should  be  provided  for  in  the  new  National 
Gallery,  "  a  primary  use  of  which  should  be  to  presei-ve 
examples  of  the  art  of  past  ages  in  all  its  branches  in 
the  order  best  adapted  to  exhibit  their  beauty  and  to 
illustrate  their  sequence  and  character."  This  resolu- 
tion was  negatived  by  three  to  two.  It  was  also  unani- 
mously agreed  that  the  choice  of  sites  lay  between  the 
site  of  the  present  gallery  (if  sufficiently  enlarged)  and 
the  estate  at  Kensington  Gore.  The  result  was  that 
the  chairman  (Lord  Broughton),  the  Dean  of  St.  Paul's, 
and  Mr.  Cockerill  voted  for  the  present  site  in  Trafal- 
gar-square, and  that  Mr.  Bichmond  (alone)  voted  for  the 
Kensington  Gore  estate.  Professor  Faraday  declined 
to  vote  at  all,  his  mind  being  equally  balanced  between 
the  two  sites.  The  evidence  taken  before  the  commis- 
sion is  very  voluminous.  The  witnesses  examined  were 
Sir  C.  Eastlake,  P.R.A.,  Mr.  H.  Farrer,  Mr.  J.  Nieu- 
wenhuys,  Mr.  J.  Bentley,  Mr.  Knight,  R. A.,  Mr.  Cooke, 
A.R.A.,  Mr.  Parris,  Mr.  3Iulready,  R.A.,  Mr.  J.  M. 
Smith,  Mr.  Denning.  Mr.  Smart.  Mr.  A.  Panizzi,  Mr. 
E.  Hawkins,  Mr.  W.  H.  Carpenter,  Mr.  Oldfield,  Mr. 
Sydney  Smirke,  R.A..  Mr.  J.  Bell,  Sir  C.  Barry,  Mr. 
Westmacott,  R.A.,  Baron  Marochetti,  Mr.  J.  Ruskin, 
Mr.  Hurlstone,  Mr.  J.  Fergusson,  the  Chancellor  of  the 
Exchequer  (Sir  G.  C.  Lewis),  Mr.  E.  A.  Bowring,  Mr. 
Doyle,  Mr.  A.  J.  B.  B.  Hope.  M.P.,  Sir  E.  Landseer, 
R.A.,  Mr.  J.  F.  Lewis.  R.S.A.,  Mr.  H.  Warren,  Mr. 
Donaldson,  and  Mr.  Digby  Wyatt. 


VENTILATION  BY  THE  STEAM; JET. 

A  somewhat  novel  application  of  the  steam  Jet  for  the 
purpose  of  ventilating  a  coal  mine  has  just  been  made  by 
Mr.  F.  H.  Pearce,  of  the  Bowling  Ironworks,  near  Bi-ad- 
ford.  The  Leeds  Mercury  gives  the  following  account  of 
the  application : — *'  The  application  is  at  present  in  ope- 
ration in  a  pumpinff  shaft,  120  yards  in  depth,  the  venti- 
lation of  which  had  been  stopped  by  the  water  rising  at 
the  bottom  of  the  pit  during  the  time  some  alterations 
were  bein^  made  in  the  pumps.  The  water  having  stop- 
ped the  air-oourses,  the  pit,  to  within  a  few  yards  of  the 
top,  became  full  of  the  gas  known  to  miners  as  black  or 
choke  damp,  which  appears  to  have  been  discharged  freely 
from  some  old  workings,  and  thus  it  was  rendered  an 
impossibility  for  the  workmen  to  descend  until  Uie  re- 
moval of  the  gas  had  been  effected  and  a  constant  cur- 
rent of  pure  air  produced  in  the  pit.  Mr.  Pearce  has  suc- 
oeded  in  maintaining  a  perfect  ventilation  of  the  above- 
mentioned  pit,  simply  ny  allowing  a  small  jet  of  steam 
to  issue  into  the  atmosphere  at  a  few  feet  from  the  top  of 
pipes  through  which  the  water  is  forced  up  when  the 
pumps  are  at  work,  and  the  pit  can  be  worked  with  per- 
fect safety.  The  workmen  were  enabled  to  descend  30 
minutes  after  the  steam  had  been  turned  into  the  pipes. 
The  principle  is  exceedingly  simple.  The  jet  of  steam 
inuing  from  the  top  of  the  pipes  produces  in  them  a 
partial  vacuum,  which  draws  the  foul  air  up  these  pipes, 
and  thenoe  out  of  the  pit  with  very  great  velocity.  The 
coat  of  applying  the  steam  jet  in  the  above  manner  is 
very  trifling ;  and  this  method  of  ventilation  will  doubt- 
less be  found  a  very  safe  and  useful  one  in  many  instances, 
particularly  in  sinking  deep  shafts.    In  addition  to  other 


advantages,  wood  or  any  other  kind  of  pipes  may  be  used. 
It  requires  little  or  no  attention,  has  no  machinery  which 
can  get  out  of  repair,  produces  a  powerful  current  of  air, 
and  can  be  regulated  at  pleasure.  As  the  steam  is  dis- 
charged into  the  atmosphere  above  the  top  of  the  pit,  it 
does  not  interfere  with  the  men  working  in  the  shaft." 


PEEL  MEMORIAL. 


The  Council  of  University  College,  London,  as  trustees 
of  the  fund  of  the  Working  Men's  Memorizd  of  Grati- 
tude to  the  late  Sir  Robert  Peel,  have  just  sent  collec- 
tioHS  of  books,  each  collection  costing  £15,  to  the  fol- 
lowing Institutions,  viz.,  the  Mechanics'  Institute,  Hull ; 
the  Working  Men's  Library  and  Reading  Room,  Merthyr 
Tydvil ;  the  Free  Library,  Dowlais ;  and  the  Institute  of 
Popular  Science  and  Literatme,  York.  A  gift  of  books 
of  equal  value  has  now  been  presented  to  every  one  of 
the  IG  Institutions  specially  named  in  the  deed  declaring 
the  trusts  of  the  fund.  In  the  future  distribution  to 
'*  any  public  library.  Mechanics*  Institution,  reading- 
room,  or  literary  or  scientific  association  in  the  United 
Kingdom  maintained  by  working-men,  or  to  which 
working-men  and  youths  have  access  gratis,  or  at  a  small 
charge,"  the  Council  are  bound  to  take  into  consideration 
the  amount  of  subscriptions  derived  by  the  fund  from 
each  place  from  which  an  application  may  be  received. 
The  annual  income  of  the  Peel  Fund  is  £62.  Gifts  in 
augmentation  would  be  acceptable. 


FREE  LENDING  LIBRARIES. 

The  following  is  extracted  from  a  Liverpool  paper : — 
A  visit  to  these  libraries  at  the  south  and  north  ends  of 
the  town  on  any  day  of  the  week,  will  show  the  vast 
amount  of  interest  taken  in  them  by  all  classes  of  the 
community.  The  good  effected  by  means  of  these  invalu- 
able libraries,  in  supplying  mental  food  to  hundreds  of 
families  who  would  otherwise  be  destitute  of  instruction, 
must  be  incalculable,  and  to  cultivate  and  foster  a  taste  for 
reading  amongst  our  dense  population  ought  to  be  the 
particular  study  of  all  those  who  wish  to  see  a  moral  and 
social  improvement  wrought  amongst  the  people.  In 
the  month  of  May  alone  the  number  of  books  issued 
amounted  to27,7Ul.  and  the  returns  were  27,688,  and 
every  month  new  readers  are  added  by  hundreds.  Un- 
fortunately the  want  of  sufficient  accommodation  is 
greatly  felt  at  both  libraries.  New  books  are  constantly 
purchased,  and  readers  increase  daily  in  number,  but 
the  premises,  as  at  present  arranged,  are  much  too  small 
to  afrord  the  requisite  facilities  for  dealing  with  such  an 
immense  class  of  readers.  At  the  north  library  the  room 
allotted  to  the  public  whilst  waiting  to  get  their  books 
changed  will  not  hold  more  than  17  persons,  and  yet  on 
Monday  evening  last  there  were  no  fewer  than  60  indi- 
viduals in  attendance.  The  result  was  that  a  yard  was 
crowded,  and  a  line  of  persons  extended  into  the  street. 
This,  we  understand,  is  a  common  occurrence.  At  Har- 
die-street,  in  the  south  end  of  the  town,  the  same  state  of 
things  prevails.  The  room  at  that  library  will  hold 
about  27  persons,  but  it  often  happens  that  more  than 
double  that  number  are  waiting,  and  they,  consequently, 
have  to  take  their  station  in  the  street,  and  wait  in  aline. 
Now,  to  obtain  books  under  such  circumstances  is  cer- 
tainly a  search  for  knowledge  under  difficulties,  especially 
in  wet  and  inclement  weather.  At  both  libraries  the 
premises,  we  believe,  could  be  easily  enlarged,  and  that, 
too,  at  no  very  great  cost,  there  being  ample  space  at  the 
back  to  ei  ect  additional  rooms.  The  increased  demands 
of  the  public  upon  these  libraries  require  something  to  be 
done  in  the  way  of  increasing  the  facilities  uf  the  public, 
and  it  is  to  be  hoped  the  library  committee  will  take  the 
matter  into  their  prompt  consideration. 
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SOUTU  KENSINGTON  MUSEUM. 

Dariog  the  week  ending  Aug.  15,  1857,  the  Tieitors 
have  been  aa  follows:  —  On  Monday,  Tuesday,  and 
Saturday  1  free  days,  8,891 ;  on  Monday  and  Tuesday,  free 
erenings,  4,558.  On  the  three  Students'  days  (admission 
to  the  public  ed.),  498 ;  one  Students'  evening,  Wednes- 
day, 188.    Total,  9130. 


PHOTOGRAPHIC  PAPER. 
The  Industrial  Society  of  Mulhouse  has  offered  a 
prize*  of  a  silver  medal  for  500  kilogrammes  of  paper 
possessing  every  quality  necessary  for  photographic  pur- 
poses. The  conditions  are,  that  the  paper  should  be 
made  of  materials  perfectly  pure  and  homogeneous,  en- 
tirely free  from  metallic  spots,  small  holes,  or  marks  of 
any  kind ;  its  thickness  must  be  exactly  equal  through- 
out, with  both  sides  alike,  and  it  must  be  capable  of 
being  saturated  with  a  liquid  by  floating  for  not  more 
than  ten  or  fifteen  minutes,  without  its  being  necessary 
to  warm  the  fluid ;  it  must  also  be  able,  when  in  large 
sheets,  to  bear  the  necessary  handling  after  soaking 
in  water  fbr  several  hours. 


f  0tiu  ^ammtdtntt 

tHE    APPLICATION    OF    THE     SEWAGE    OF 
RUGBY  TO  AGRICULTURAL  PRODUCTION. 

Sir, — I  shall  answer  Mr.  Edwin  Chadwick  and 
Mr.  Sherifi'  Mechi  separately,  as  they  deserve.  On  the 
12th  of  June,  in  No.  238,  Vol.  5,  page  435  of  this  Jour- 
naif  Mr.  Chadwick  wrote : — 

**  In  tespcet  to  cereals  the  favourable  results  obtained  by  the 
Iknncn  near  Paris,  are  eonfirmed  by  three  years'  increariog 
crops  obtained  at  Ragby  by  the  application  of  sewage  alone. 
Last  year  it  was  stated  to  me  by  Mr.  Walker,  to  have  bren  at 
the  rate  of  50  bashels  [^r  acre.  At  Mr.  Mechi's  and  the  new 
liquified  manure  farms  m  England,  the  yield  of  wheat  has  been 
almost  invariably  one  quarter  heavier  than  the  highest  obtained 
by  the  ordinary  culture." 

Here  is  a  distinct  statement  of  a  yield  at  Rugby  of 
six  quarters  and  two  bushels,  worth  at  that  time  upwards 
of  £20  an  acre,  "  from  the  use  of  sewage  alone,"  and 
at  Mr.  Mechi's  of  an  extra  quarter,  worth  during  the 
year  from  £8  10s.  to  £4,  by  usine  liquid  manure  instead 
of  solid.  In  the  discussion  on  Mr.  Lawes'  paper  *'  On 
the  Sewage  of  London,"  Vol.  3,  No.  120,  page  281,  Mr. 
Chadwick  said  **Mr.  Lawes  liad  spoken  of  sewage  as 
best  suited  for  grass-land.  There  was  no  warranty 
for  this  limitation  ;  sewage  manure  had  been  applied  to 
cereals  with  complete  success;"  and  again,  at  the  Cen- 
tral Fanners*  Club  discussion  for  February,  1865,  Mr. 
Chadwick  said  (Mr.  Mechi  assenting)  "  that,  as  a  gene- 
Ttl  rule  with  wheats,  they  had  found  no  instance  where 
one-fourth  more  per  acre  had  not  been  produced  by 
liquid  manure,  than  by  the  highest  culture  in  top-dress- 
ing or  other  means." 

It  is  with  such  statements  as  theRe,  by  which,  during 
now  nearly  twelve  years,  Mr.  Chadwick  has  been  en- 
deavouring to  induce  our  agriculturists  to  pipe  their 
farms,  substitute  liquid  for  solid  manure,  and  pay  for 
the  sewage  of  towns  instead  of  purchadng  guano  and 
superphosphate,  that  I  find  fault,  as  well  as  with  his  last 
circumstantial  statement  as  to  Mr.  Walker's  farm  at 
Rugby.  From  my  own  personal  investigation  and  en- 
quiiy,  I  believe  them  not  to  be  warranted  by  the  experi- 
ence of  practical  men.  My  information,  gathered  on  the 
spot,  has  led  mo  to  the  inevitable  conclusion  that  the 
larm  never  produced  anything  like  60  bushels  by  the 
use  of  sewage  alone,  and  that  when  sewage  alone  was 
used  the  crops  annually  decreased.  In  confirmation  of  this, 

*  The  Society  of  Arts  has  also  offered  a  nreminm  for  a  similar 
paper.    See  the  Ust  Premium  List,  No.  174. 


I  referred  inquiiing  minds  to  the  farm  itself,  so  accessible 
from  all  parta  of  England,  to  Mr.  Berry  Congreve, 
the  tenant  of  half  the  estate,  a  gentleman  of  the  first 
class  of  Warwickshire  graziers,  who  had  from^  tha  first 
managed  all  Mr.  Walker's  agricultural  opefatioos,  and 
to  Mr.  Campbell  who  rents  (to  his  extreme  disappoint- 
ment) the  other  half.  Just  aa  in  my  letter  to  this 
Journal  of  the  26th  May,  1866,  which  Mr.  Chadwick 
never  ventured  to  answer,  I  referred  to  my  iriend 
Mr.  William  Torr,  of  Aylsby,  one  of  the  Council  of 
the  Royal  Agricultural  Society,  who  planned  the  well- 
Imown  liquid  manure  dairy  farm  at  Liscard,  for  **  the 
reason  why,"  he  never  repeated  in  Lincolnshire  the 
pipe  system  he  Buooesstully  planned  in  Cheshire  to 
amuse  the  lesiure  hour  of  a  wealthy  Liverpool  merohaot. 
Now,  it  must  be  remembered,  that  this  farm  at  Rugby, 
with  which  Mr.  Walker,  on  returning  from  India  for  a 
few  years,  amused  himself  with  only  ten  acres  of  wheat, 
was  held  as  a  model  of  high  farming  for  the  imitation 
of  all  Europe,  at  the  Brussels  Congress  by  Mr. 
Chadwick,  and  Mr.  F.  O.  Ward.  Mr.  Chadwick 
himself,  in  a  letter  to  Mr.  Walker,  related  how 
Mr.  Ward  had  spoken  of  Rugby  as  the  centre  of 
agricultural  progress,  and  "  Mr.  Walker"  (the  Bombay 
solicitor),  as  "  the  man  of  the  situation."  In  justice  to 
Mr.  Walker,  who  is  a  sensible  man  —although,  of  course, 
not  sorry  to  be  made  a  lion  of  and  introduced  to  the 
Emperor— he  laughed  heartily  at  this,  Mr.  Chadwick 
has  given  no  contradiction  of  the  reply  to  his  statements 
about  the  Rugby  crops,  contained  in  my  letter  of  the 
17th  July,  1867,  No.  248,  Vol.  6  of  this  JourwU.  He 
never  touches  the  pith  of  the  whole  question  in  dispute — 
the  wheat  crops  of  Mr.  Walker's  farm.  He  does  not 
say  that  more  than  ten  acres  were  under  wheat  |  *  he 
does  not  repeat  the  statement  of  60  bushels  to  the  acre : 
he  does  not  attempt  to  dispute  that  the  cereal  crops,  so 
far  from  iacreasing  under  sewage  manure,  decrtkaed, 
but  he  flies  off  to  the  questions  untouched  by  me.  I 
shall  not,  on  this  occasion,  diverge  into  the  engineering 
of  the  Board  of  Health,  or  defend  the  memory  of  Mr. 
Smith,  of  Deanston ;  but  I  beg  to  state  that,  although  I 
make  my  statement  as  to  the  Rugby  farm  on  my  own 
responsibility,  so  far  from  Mr.  Walker  being  ignorant 
of  the  object  of  my  inquiries,  as  Mr.  Chadwick 
implies,  I  .visited  that  farm  last  winter,  on  Mr. 
Walker's  invitation ;  I  lunched  with  him,  and  found  him 
familiar  with  my  speeches  in  the  diseuasions  at  the 
Society  of  Arts,  and  with  every  line  of  my  contro- 
versy with  Mr.  Chadwick.  On  his  fable  lay  the  pam- 
phlet in  which  I  have  endeavoured  to  do  justice  to 
the  liquid  manure  theory  and  theorists,  and  the  late 
Board  of  Health.  Mr.  Walker,  in  the  management  of 
liquid  manure,  agreed  with  Mr.  Lawes,  rather  than 
Mr.  Chadwick,  and  therefore  grew  grass,  not  com. 

Whether  I  am  competent  or  not  to  review  agricuUural 
theories,  is  a  matter  I  must  leave  to  others  to  decide. 

As  to  the  insinuation  that  I  am  retained  to  suf^iort 
"  certain  professional  or  trading  interests,"  I  deny  it — 
but  if  it  were  true  it  would  have  nothing  to  do  with 
my  correctness  as  to  such  a  matter  of  fact  as  the  pro- 
duce of  wheat  at  Rugby.  I  am,  dec, 

S.  SIDNEY. 

Centrsl  Fsrmen*  Clnb,  BlsckfHart. 


TtilE  CULTIVATION  AT  TIPTREE  HALL. 

SiK,—- 1  reply  to  Mr.  Sheriff  Mechi  with  regret.  1  am 
sorry  to  say  anything  disagreeable  to  a  gentleinanwhoOT 
talents,  whose  social,  whose  hospitable  qualities  I  ao 
much  admire,  who  has  spent  so  much  money  in  teaeb- 
ing  us  what  to  avoid,  and  has  circulated  at  hit  owb 
expense,  with  a  f%w  errors,  many  sound  agrieulhiml 
maxims,  gathered  from  the  best  farms  in  Bedfordshire, 
Lincolnshire,  and  Norfolk. 

Mr.  Mechi  has  the  high  merit  of  havii^  te-eetab- 
lished  the  agricuUural  gatherings  comm^oedA  centsty 
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back  by  FranoiA  Duke  of  Bedford ;  and  when,  a  year  ago, 
Lord  Bemers  entertained  the  Committee  of  the  Central 
Farmen  Club  at  Keythorpe-^hall,  &nd  when,  during  the 
wwk  of  the  Sallabury  Royal  Aericultural  Show,  from 
which  I  have  Just  i^tunied,  Mr.  Sidney  Herbert  con- 
ducted a  large  narty  over  the  farm  of  hi«  enterprising 
tenant,  Mr.  Bawlence,  and  over  his  own  Home  Park,  and 
entertained  two  hundred  of  us  not  only  with  a  luncheon 
in  the  library  at  Wilton  House,  but  with  a  statement 
and  balanoe  sheet  of  his  own  forming  experiences, 
(whioh  for  candour,  simplicity,  and  minuteness  I  com- 
mend to  Mr.  Mechi's  attention  as  a  model  worthy  of 
imitation),  I  said,  and  many  farmer  friends  afireed 
with  me,  «*  Mechi  was  the  man  who  set  the  great  land- 
lords the  example  of  these  social  agricultural  gather- 
ings/' But  Mr.  Mechi  has  been  so  imprudent  as  to  pre- 
tend to  answer  my  contradiction  of  the  statement  in 
whioh  Mr.  Chad  wick  called  Tiptree  Hall  as  a  witness 
of  the  superior  profitableness  of  liquid  manure.  Mr. 
Chadwick  said,  "at  Mr.  Mechi'a  and  the  new  liquified 
manure  farms,  the  yield  of  wheat  lias  been  almost  in- 
varlablv  one  quarter  heavier  than  the  highest  obtained 
by  ordinary  culture,"  and  his  meaning  was  explained 
by  his  saying,  on  a  previous  occasion,  **  that  as  a  gene- 
ral rule  with  wheats,  they  had  found  no  instance  where 
one-fomth  more  per  acre  had  not  been  produced  by  liquid 
manure,  than  by  the  highest  culture  in  top-dressing  or 
other  means." 

If  *^J«  were  true,  the  farmers  of  England  must  be 
Idiots,  Indeed,  not  to  adopt  what  would  give  them  an 
additional  six  bushels  an  acre,  worth  from  £2  to  £3,  at 
an  annual  expense  according  to  Messrs.  Chadwick  and 
Mechi,  of  6s.  an  acre  only. 

Bat  I  denied  both  the  cause  and  the  eflfect,  saying, 
1st.  That  Mr.  Mechi  employed  not  weak  sewage,  but 
strong,  well-mado  liquid  manure.  2nd.  That  he  did  not 
grow  his  com  crops  cheaply  by  liouid  alone,  but  that  he 
made  use  of  guano  and  salt,  applied  solidly,  broadcast 
or  drilled.  8rd.  That  Mr.  Mechi's  root  crops  were  sup- 
gemented  by  drilling  in  solid  artificial  manures.  4th. 
That  Mr.  Meohi's  corn  crops  were  not  superior.  I  will 
add  now,  that  they  have  been,  on  an  average  of  five  years, 
very  inferior  to  those  of  his  neighbours  carrying  out  the 
highest  culture  on  inferior  soil  with  solid  manure.  Of 
oourse  I  did  not  mean  to  refer  to  the  wretched  Httle 
peasant  farmers  who  are  to  be  found  in  Essex,  scratch- 
ing the  earth  round  Tiptree.  1  referred  to  those  who 
spent  money  liberally  on  the  soil,  as  Mr.  Mechi  did,  and 
who  farmed  high  and  wisely  without  liquid  manure. 

Mr.  Mechi 's  good  wheat  crop  of  1865,  was  grmvn  not 
on  poor  heath  land,  but  on  good  strong  drained  land,  as 
I  was  informed  at  the  time,  by  the  first  light  land  far-? 
mer  in  England,  who  saw  it  and  praised  it.  This  good 
crop  was  grown,  as  Mr.  Mechi  candidly  informed  his 
friend,  with  solidguano  and  salt,  copied  from  the  exam- 
ple of  another  Essex  man,  Mr.  Fisher  Hobbs,  whose 
■harp  gravel  is  a  poot^r  soil  than  the  Tiptree  com  fields, 
and  whose  crops,  grown  with  solid  manure,  were  believed 
to  be  much  heavier  than  Mf.  Mechl's  that  year,  certainly 
on  an  average  of  years  several  bushels  an  acre  heavier. 
So,  instead  of  Mr.  Mechi  being  able  to  dispense  with 
solid  manure  and  the  expensive  assistance  of  guano  and 
superphosphate  by  piping  his  farm,  as  Mr.  Chadwick 
would  lead  uninformed  readers  to  believe,  it  turns  out  on 
Inquiry  that  the  liquid  manure  is  an  expensive  addition 
Of  rainfall,  and  we  have  no  figures  or  facts  to  show  that 
the  extra  expense  pays. 

As  to  the  story  about  the  root*,  which  "  public  duty," 
to  use  Mr.  Mechi*s  words,  compels  me  to  tell,  it  is  this. 
The  visitors  admired  Mr.  Mechrs  fine  crop  of  mangel- 
wnrtcel.  "  Is  this  all  grown  by  liquid  manure,"  asked 
my  friend,  Mr.  B.  "  Oh,  yes,"  replied  Mr.  Mechi ;  «•  it  has 
had  two  dressings,  and  is  to  have  two  more ;"  thereupon  my 
Incredulous  friend  dug  up  a  root,  and  found  '*  superphos- 
phate stickinff  to  its  fibres."  Mr.  Mechi  had  ^ven  his 
toots  artificial  rain,  but  he  had  previously  and  wisely 


given  a  solid  dose  of  artificial  manure,  after  the  advice 
contained  in  a  deliate  which  took  place  at  our  Farmen' 
Club,  in  April,  1866. 

Mr.  Nesbitt,  the  agrioultural  chemist^  said,  *'  Let  me 
now  speak  of  mangel-wurtzel.  In  this  case  you  want,  in 
addition  to  the  phosphates,  an  increase  of  nitrogenous 
materials."  I  recollect  being  down  at  Mr.  Hutley 's  farm 
(in  Essex)  on  one  occasion,  and  perceived  that  my  iriend 
Hutley,  without  science,  completely  threshed  my  friend 
Mechi  with  science.  Mr.  Hutley  first  applied  16  or  20 
loads  per  acre  of  farm-yard  dung  in  the  autumn,  and 
ploughed  the  land  five  or  six  times.  In  the  spring,  before 
sowing,  he  applied  3  cwt.  of  guano,  4  cwt.  of  salt,  and 
some  rape  cake,  and  drilled  the  mangel  seed  with  a  little 
superphosphate.  The  result  was  what  I  computed  to  be 
40  tons  per  acre  on  Mr.  Hutley's  farm,  whereas  Mr. 
Mechi  averaged  only  about  18  tons.  Mr.  Mechi's  farm 
has,  I  believe,  improved  (by  imitating  Mr.  Hutley )  since. 
I  never  saw  finer  mangel- wurteel  than  Mr.  Hutley 's.  Of 
course,  there  was  no  manure  required  for  the  next  wheat 
crop. 

Mr.  Mechi  followed  in  the  debate,  and  never  mentioned 
liquid  manure,  bntsaiu,  '*  He  concurred  with  Mr.  Kesbitt. 
His  largest  crop  of  mangel,  48^  tons  to  the  acre,  bad 
been  grown  by  twenty  to  thirty  loads  of  farm-yard 
manure,  5  cwt.  of  guano,  with  2  owt.  of  salt ;  manuring 
tlie  surface,  then  double  trenching,  and  a^ain  manuring 
the  deep  furrows.  Such  treatment  paid  m  the  growing 
crop,  and  greatly  increased  the  after  crop."  I  need  say 
no  more.  I  leave  your  readers  to  Jud^  whether  I  have 
stated  facts,  and  whether  Mr.  Mechi,  in  his  desire  to 
support  Mr.  Chadwick,  has  stated  all  the  facts  material 
for  knowing  liow*  his  crops,  when  they  were  great  cropSi 
were  produced. 

I  don't  think,  after  this  plain  recapitulation,  that  your 
readera  will  agree  in  classing  me  with  those  who 
opposed  the  use  of  gas,  steam,  and  electric  telegraphs. 
Let  me  hint  that  there  liave  been  Mechis  of  recent  date 
wasting  fortunes  on  flying  machines,  and  in  old  timet 
patronizing,  with  no  little  wit  and  eloquence,  the  search 
after  perpetual  motion  and  the  philosopher's  stone. 

lam,  Ac,  S.  SIDNEY. 

Central  Fmnen'  Clab,  DlMkfrian,  Angtut  1, 1657. 

SOCIETY  OF  ARTS  EXAMINATIONS. 

Sib, — Having  had  the  pleasure  of  reading  the  letter, 
signed  **  J.  C.  Buckmaster,"  inserted  in  the  Jommmi  of 
June  19, 1  beg  to  say  a  few  words  in  reference  to  it.  I 
was  mudi  stmck  with  the  account  given  by  him  of  hie 
success  with  the  classes.  Ho  says,  "  We  never  had  any 
difficulty  in  getting  attendance  at  these  classes.  Some 
of  the  students  came  seven  or  eight  miles."  How  much 
this  account  differa  from  the  one  that  mi^ht,  with  Jus« 
tice.  be  given  by  the  teacher  of  the  classes  which  I  attended 
during  their  short  existence.  My  experience  in  these 
classes,  althouch  they  were  connected  with  an  Institution 
in  Union,  would  warrant  me  in  giving  a  lessenoouragiog 
description  of  the  proceedings. 

I  recollect  an  observation  of  one  of  the  teachen,  an 
M.A.,  who  gave  his  gratuitous  services  to  a  class  ill 
"  English  Grammar  and  Composition."  **  It  is  a  pity," 
he  observed,  "  that  the  young  membera  don't  attend 
better«^it  is  so  much  to  their  own  interest."  I  am  not 
certain  thai  we  had  all  the  essentials  named  by  Mr. 
Buckmaster.  I  cannot  see  how  good  teachen  can  be 
had,  selected  from  the  class  they  have  to  teach.  The 
teachen  that  I  should  suppose  mostsuitable  to  the  class  in 
question,  are  those  who  are  in  actual  service.  Such 
teachen  as  those  who  superintend  the  National  Pnblio 
Schools,  most  of  whom  are  trained  to  the  work,  wotild  be 
found  suitable  for  such  classes.  The  school  inspeotort, 
however,  thinking  it  verv  undesirable  that  they  should 
teach  both  day  and  evening  classes,  do  not  encourage 
them.  No  prudent  teacher,  I  imagine,  will  undertake 
to  attend  an  vrening  class  without  the  consent  of  the 
inspector. 
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The  eteential— "  there  must  be  an  object  to  work  for," 
is  of  the  highest  importance.  Without  an  object  to  point 
to,  it  is  no  easy  matter  to  urge  young  men  to  study.  As 
a  member  of  adult  classes,  my  experience  will  warrant 
me  in  saying  that  it  it  is  much  easier  to  form  classes 
than  to  continue  them.  Young  men  being  pretty  much 
their  own  masters,  their  attendance  is  chiefly  in  propor- 
tion to  the  amount  of  self-denial  they  possess.  It  is  often 
observed,  and  1  have  no  doubt  truly,  that  "the  love  of 
learning  ought  to  stimulate  students  to  exertion."  The 
students  so  stimulated  will,  I  think,  form  a  small  mino- 
rity. It  is  difficult  to  persuade  youne  men  that  a  mode- 
rate share  of  learning  is  indispensable  to  the  enjoyment 
of  a  rational  mode  of  existence.  Understanding  the  mean- 
ing of"  an  advance  of  salary,"  there  is,  perhaps,  no  better 
stimulant  to  exertion  for  those  who  regard  learning  as  a 
■tepping-stone  to  a  position  which  will  enable  them  to 
handle  more  £.  s.  d.  The  defective  state  of  education 
in  England  is  itself  productive  of  the  indifference  which 
is  often  complained  of.  An  advance  of  salary,  however, 
as  a  stimulant  to  study,  can  affect  only  a  small  portion 
ot  the  young  men  of  this  country.  Knowing  that  there 
is  not  a  chance  of  promotion  to  better  their  situations  for 
all,  young  men,  pressed  closely  on  this  subject,  reply 
that  they  have  enough  of  learning  to  sei-ve  the  purpose 
of  following  their  trade ;  of  making  a  shoe,  driving  a 
shuttle,  slaughtering  an  ox,  or  attending  their  business 
at  the  factory.  To  these  young  men  1  do  not  see  how 
education  can  be  "  made  a  necessity."  It  would  be  in  vain 
to  stimulate  them  by  telling  thetn  that  study  disciplines 
the  mind,  and  enables  it  to  meet  the  difficulties  of  life 
with  confidence.  There  is  nothing,  perhaps,  in  which  a 
man  may  sooner  deceive  himself  than  in  the  matter  of 
education.  If  it  be  true  that  the  tendency  of  all  know- 
ledge is  to  convince  us  how  little  we  know,  it  is  no 
less  true  that  ignorance  will  puff  us  up  with  the  idea  that 
we  are  sufficiently  educated. 

There  is  a  powerful  stimulant  wanted  to  induce  young 
men  to  study,  and  the  certificates  awarded  by  the  Society 
of  Arts  can  be  of  service  to  only  a  few  of  those  for  whom 
they  are  intended.  All  the  young  men  of  the  kingdom 
could  not  become  clerks,  &c.,  and  there  ought  to  bo  an 
object  to  work  for,  that  everyone  might  hope  to  attain, 
the  possession  of  which  would  be  of  some  value  to  all. 

To  discover  some  plan  of  operation  that  will  be  uni- 
veml  in  its  effect,  is  worth  careful  study ;  for,  if  the 
latent  thinking  ability  of  the  masses  could  by  any 
means  be  called  into  action,  who  could  estimate  the 
result? 

Without  professing  to  be  able  to  supply  this  important 
want,  I  will  venture  to  suggest  the  propriety  of  associat- 
ing the  elective  franchise  with  the  certificates  of  the  So- 
ciety of  Arts.  There  appears  to  be  a  strong  wish  among 
the  young  men  of  the  working  classes  to  possess  the 
elective  franchise.  Many  of  the  young  members  of  our 
reading-room  show  much  aptness  for  politics.  The  at- 
tention which  they  bestow  upon  the  parliamentary 
debates,  editorial  articles,  &c.,  leaves  hardly  a  doubt  that 
if  it  were  possible  to  obtain  the  use  of  a  vote  at  the  par- 
liamentary elections,  together  with  a  certificate  of  merit, 
the  number  of  students  at  the  Society  of  Arts  examina- 
tions would  be  greatly  increased.  Instead  of  reading 
books  of  a  light  and  trivial  character,  by  which  they  get 
little  or  no  profit,  they  would  be  engaged  in  classes  study- 
ing the  useful  kinds  of  knowledge. 

Such  a  plan  is,  at  least,  worth  a  trial,  for  the  usual 
objections  made  to  an  extension  of  the  franchise  could 
hardly  be  made  to  this  scheme,  and  the  young  men  who 
have  the  industry  and  perseverance  necessary  to  obtain 
a  certificate  of  merit  at  the  Society  of  Arts  examina- 
tions, would  be  well  able  to  make  a  judicious  use  of 
the  elective  franchise.  I  am,  disc, 

8.  SKINNER. 

Wanriok-ctrMt,  Cftrliale,  Jalj  3. 


f  mteirings  nf  Institnuons. 

Devokfobt. — The  committee,  in  presenting  the  sixty- 
fourth  report  of  the  Mechanics'  Institute,  thank  the 
members  for  the  cordial  support  which  has  been  afforded 
them  during  the  past  six  months.  Although  during  the 
year  the  number  of  members  had  fallen  to  667,  so  rapid 
was  the  recovery  that  on  the  Cth  of  March  the  number  of 
members  had  increased  to  1063.  The  great  falling  off* 
during  the  summer  quarters  prevented  the  committee 
from  making  such  additions  to  the  library  as  they  deemed 
desirable,  and  deterred  them  from  improving  the  interior 
of  the  building.  A  very  large  proportion  of  the  sum 
necessary  to  establish  a  school  of  art  has  been  subscribed, 
and  it  is  hoped  that  before  the  next  half-yearly  meeting 
the  whole  of  the  amount  necessary  will  be  realized,  and 
the  school  opened.  Admiral  Sir  Michael  Seymour, 
K.C.B.,  has  made  a  further  donation  of  £5  towards  this 
object.  A  valuable  addition  has  also  been  made  to  the 
fund  by  the  gratuitotis  services  of  Mrs.  Crowley,  Miss 
Came,  the  Right  Hon.  Lord  Graves,  and  Mr.  Winter- 
bottom,  at  the  concert  given  in  aid  of  that  object,  as  well 
as  by  a  lecture  delivered  gratuitously  by  Mrs.  Clara 
Lucas  Balfour.  The  Socie^  has  also  been  favoured  by 
gratuitous  lectures  from  Mr.  Towson,  Mr.  Offbrd,  Mr. 
Swain,  and  Mr.  Lane.  The  French  classes,  at  present 
numbering  twenty  members,  under  their  teacher,  Mons. 
De  Larue,  continue  their  studies  with  unabated  zeal  and 
attention,  and  are  productive  of  great  practical  benefits 
to  the  pupils,  some  of  whom  having  made  considerable 
progress  in  French  conversation. 

Annan. — The  ninth  annual  report  of  the  Mechanics' 
Institute  states  that  the  Institution  continues  to  prosper, 
although,  during  the  summer  and  autumn  quarters,  there 
has  been  a  slight  falling  off*  in  the  number  of  members, 
consequent  upon  the  cessation  of  hostilities  in,  and  sub- 
sidence of  exciting  news  from,  the  £^ast.    A  considerable 
augmentation,  however,  has  taken  place  during  the  winter 
ana  spring  quarters.    The  library  has  been  again  increased 
during  the  last  ^ear  by  about  sixty  volumes,  all  o(  which, 
with  the  exception  of  a  few  volumes  presented  by  friends, 
were  purchased  with  the  funds  of  the  Institute.    The 
issue  of  books  has  been  large,  numbering  nearly  200 
volumes  weekly,  during  the  winter  quarter.    On  the  2oth 
Nov.    last,    Christopher    Harkness,    Esq.,    Dumfries, 
delivered  an  excellent  lecture  on  Psalmody  and  Madrigals, 
illustrated   by  a  numerous  and  efficient   choir.    Dur- 
ing the  winter,  the  following  lectures  were  delivered : 
"  Our  Bodies,  and  how  they  live,"  by  Dr.  Grieraoo. 
Thornhill;  "  On  the  duty  of  Intellectual  Cultivation," 
by  the  Rev.  Robert  Nichol,  Chesterfield;  "On  news- 
papexs,"  by  the  liev.  James  Rome,  Hull ;  "  Lessons  from 
Great  Men's  Lives,"  by  Samuel  Neil,  Esq.,  Moffat ;  "  To 
whom  and  to  what  does  Biitain  owe  her  pre-eminence 
among  the  nations  ?"  (first  part)by  the  Rev.  tfamesGailey. 
Annan;  "The  works  of  the  Rev.  Charles  Einesley,  of 
Eversley,"  by  the  Rev.  Augustus  Clifford  Bell,  M.A.. 
Dumfries;  "Peter  the  Hermit,"  by  the  Rev.  J.    G. 
Murray,  Auchencaim :  "  The  Ancient  Sports  and  Social 
Usages  of  Scotland,"  by  the  Rev.  Chas.  Ro^^ers,  LL.D., 
Stirling.    The  anniversary  soir^  was  held  in  the  Lady- 
street  Assembly  Room  on  the  evening  of  the  1 3th  Feb. 
last.  Sir  John  H.  Maxwell,  Bart,  of  Springkell,  in  the 
chair.    Addresses  were  then  delivered  by  M.  J.  Rae,  £lsq., 
M.D.,   Carlisle;   the  Rev.  William   Ciesar,   Tranent; 
George  Steel,  Esq.,  Annan;  and  the  Chainnan.     On 
Friday,  the  27th   Feb.  last,  Sheriff  Trotter,  Dumfries, 
delivered  an  instructive  lecture  on  the  Solar  and  Astral 
Systems,  illustrated  by  a  beautiful  diagram.    The  literary 
and  discussion  class,  instituted  for  the  purpose  of  writing 
papers  upon  and  discussing  subjects  of  a  literary  or  sci- 
entific nature,  has  been  kept  up  during  the  greater  part 
of  the  year,  and  marked  proficiency  attained  by  its  mem- 

Ibers.    During  the  past  year  a  great  variety  of  artides  of 
value  and  curiosity  have  been  kindly  presented  to  the 
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mufleam.  The  Committee  have  lately  made  arrange- 
ments for  the  opening  of  evening  claases,  and  they  consider 
it  very  desirahle  that  an  effort  should  be  made  to  procure 
a  building  for  the  Institute,  particularly  as  a  public  hall 
and  reading-room  is  much  wanted.  The  Penny  Savings 
Bank  in  connection  with  the  Institute  continues  to  prosper 
in  a  marked  degree :  many  new  depositors  have  been 
added  during  the  past  year. 


19«S. 


1964. 


f0  ^oms^ffnlttnts. 


The  reply  of  Mr.  W.  Miller,  of  the  Bank  of  England,  to  Dr* 
Oray's  letter  on  the  Decimal  Question,  will  appear  in  the  next 
number  of  the  JournaU 


1978. 


PARLIAMENTARY  REPORTS. 


SESSIONAL  FBINTSD  PAPERS. 

f  Aft.  Ko. 

Delivered  on  Augtui  1  \tk, 
'  313.  LunacT  Comminion  (ScoUand) — Retorn. 
'  337.  Slijo  Boroaeh  Election  Petition— Minutes  of  Eridence. 
330.  AustnOian  Coloaies— Copy  of  CorretpoiideDoe. 

348.  Mr.  Bichard  Hall— Copies  of  CorrMpondeaoe. 

178.  Bills— Sale  of  Obseene  Books.  Ao.,  Proreatlon  (amended). 
180.  — — —  Jodgmeots. 

Dahtered  om  Augmt  liik. 
350.  Chelsea  New  Bridge  Bill— Beport  fhMn  Committee. 
363.  Oaths  taken  bj  Members— Boport  from  Comn^ttee. 
306.  Exchequer,  Ac.— Returns. 

179.  Bill*— Joint  Stock  Companies  Act  (1866)  Amendment. 

183.  .......  Industrial  Schools— Lords  Amendment. 

Delivered  on  Angust  \3th. 
164.  Railvaj  Acts-Retum. 
336.  Imports  and  Exports  (Canada  and  United  States)— Return. 

349.  British  Spirits— Return. 
368.  East  India  Company — Account. 

184.  Bills— Fraudulent  Trustees,  Ao.,  Lordi'  Amendments. 

185.  .  Charitable  TrusU  Acts  Continuance. 
ItiO. Probates  and  Letters  of  Administration  (Ireland)  (as 

amended  in  Committee  and  on  re-coounitment). 
Delivered  on  Anput  I4M. 
Y.  Count/  Treasurers— Abstract  of  Accounts. 

308.  Highwajs — Return. 
317.  Cambridge  Borough  Election  Fetition— Minutes  of  Evidence. 

188.  Bills— Trustees  BeUef. 

189.  -^— ~  Customs  and  Excise. 

190.  ~—~  Jurisdiction  in  Slam. 

191. MiUtU. 

193. Customs. 

Delivered  on  August  151*  and  llik. 

309.  East  India  ( Rail wajs)— Return  (a  corrected  Copj). 
196.  Lights  for  Steam  and  Sailing  Vessels— Return. 
314.  Statute  Law  Commission— Return  (a  eomcted  Copy). 

367.  River  Thames— Copies  of  Correspondence. 
364.  Hainault  Forest— Return. 
366.  Royal  Mint  (STdnejrBraoch)— Return. 

368.  Ordnance  Survey  (Ireland)— Return. 
187.  Bills— Crowded  Dwellings  Frerentlon  (amended). 
194.  . Parochial  Schoolmasters  (Scotland)  (No.  'i). 

India  (Mutinies  in  the  East  Indies >— Further  Papers. 
Delivered  on  Augmi  18M. 
179  (3).  Ordnance  Surrey- Return. 
346.  Westminster  Bridge— Report  fh>m  Committee. 
359.  Seamen's  Savings  Banks — Account. 
373.  Light  Odd  Coin— Return. 
193.  BUI— Customs  (amended). 

Army  (Purchase  and  Sale  of  Commissions)- Report  of  the 
ComnUssIoners. 


PATENT  LAW  AMENDMENT  ACT. 

IPTLlOlTIOSrs  FOR  PATfiSTS  AKD  PBOTSCTIOK  ILLOWXI). 

IFrom  GajetUf  Augtttt  14.] 

Dated  30M  June,  1867. 
1828.  Joseph  Aliop  and  Edward  Fairburn,  Kirkler's  MIU,  MirAeld, 

Yorkshire — Improvements  in  machinery  for  the  manufacture 

of  bread,  biscuits,  and  cakes. 

Dated  XAtM  JWy,  1867. 
1050.  Samuel  Nye,  79,  'NVardour-street— Improvements  in  chaf^cut- 

ting  machines. 
1992.  William  Wyatt,  BU17  Si.  Edmunds— Improvements  in  hay- 

malting  machines. 
1956.  William  StetUnius  Clark,  133,  High  Holborn— Improvements 

in  machines  for  harvesting  grain  and  graa  crops,  and  in  the 

automatic  delivery  thereof.    (A  communication.) 


1958.  Hugh  Smith  and  Frederick  Moore  Smith,  Forchester-i^uare— 

An  improvement  in  flre-arms. 
1960.  Thomas  Ashton,  Abbey  Mills,  Morpeth,  Northumberland— 

An  improvement  in  teasing,  scribbling,  carding,  and  comb* 

WluLm    Henry  Oauntleit,  Middlesbro'-on-Teee— Improve- 
ments in  thermometric  apparatus. 

Do/erflSM  J«%,1867. 
William  John  Locke,  Edgeley,  Cheshire— Constructing  an 
Improved  oil  can. 
1966.  Edmond  Bertin,  Aldgate— A  new  manulkcture  of  fibre,  suitable 
fbr  the  purposes  to  which  hemp  and  Bax  are  usually  appUed . 
1968.  Gavin  Walker  and  James  Clachan,  Glasgow— Improvements 
in  looms  for  weaving. 

DolnflOl*  Jn^,  1857. 
1974.  John  Cox,  Georeie  Mills,  Edinburgh— Improvements  In  appa- 
ratuses to  enaUo  persons  to  progress  in  swimming. 
DatedlltA  July,  1951, 
Charles  Frederic  Yasserot,  45,  Essex-street,  Strand— An  ap- 
paratus fbr  measuring  and  registering  the  flow  of  liquids.  (A 
conununication. ) 

1983.  WilUamBarwell,  Birmingham- An  improvement  or  improve- 

ments in  casting  metals. 

1984.  John  Henry  Johnson,  47,  lincoln's-lnn-flelds— Improvements 

in  steam  boilers.    ( A  communication. ) 

19S6.  AlAred  Upward,  Duncan-terrace,  Islington— An  improvement 
in  the  mannfactmre  of  coke. 

1988.  Thomas  RoberU  and  John  Dale,  Manchester— Improvement! 
in  obtaining  pigments  fhmi  dye-woods,  and  in  the  applica- 
tion of  a  pigment  to  printing  paper  hangings. 
Dated  IStAJuJut  1661. 

1990.  James  Austin,  MUliale  Mills,  Donaghadee— Improvements  In 
machinery  or  apparatus  for  ploughing  or  cultivating  land. 

1992.  George  James  Walnwright  and  Charles  Timothy  Bradbury, 
Dukinfleld,  Cheshire— Improvements  in  apparatus  for 
diminishing  the  amount  of  waste  in  the  use  of  cops  for  manu- 
facturing purposes. 

1994.  WilliAm  Edward  Newton,  66,  Chancery-lane— An  improved 
construction  of  combined  steam  boiler  and  radiator  for 
warming  apartments  or  buildings.    (A  communication.) 
Dated  20M  July,  1867. 

1996.  Richard  Bolton,  Blackburn— .A.n  Improved  mode  of  weighting 
the  yarn-beam  in  looms  used  in  the  manufocture  of  cloth  by 
steam  power. 

1998.  Frederick  Hall  Holmes,  Blackwall— Improvements  in  mag- 
neto-electric and  electro-magnetic  machines. 

2000.  Bichard  Archibald  Brooman,  166,  Fieet-street- ImprovemenU 
in  the  manufiictnre  of  pipes  and  tubes.  ( A  communication. ) 
William  Edward  Newton,  66,  Chancery-lane— Improved  ma- 
ohinery  for  feeding  flour  and  mixing  and  kneading  dough 
fbr  the  making  of  bread  and  biscuits.  (A  communication. ) 
Robert  James  Mary'on,  40,  llooper-street,  Lambeth— Im- 
provements in  the  construction  of  propellers  and  in  arrange- 
ments of  engines  for  working  the  fame  for  propulsion  of 
ships  or  vessels. 

3006.  Joseph  Conway,  Margam   Cotton   Works,  Taibach,  South 
Wales— ImprovemenU  In  the  production  of  copper  rollers 
for  printing  calico  and  other  fltbrirs. 
Dated  2]jtJulVjlMT, 

3008.  Josiah  Claughton  Amall  and  George  Greenhow,  Yorkshire 
Glass  Bottle  Company,  Ferry-bridge,  near  PontefVact,  York- 
shire— Improvements  in  the  manulkcture  of  glass  bottles 
and  Jars,  and  in  the  apparatus  connected  therewith. 

3010.  Frederick    Warner,  Jewin- crescent,   Crlpplegate— Improve- 
ments in  ball  and  other  cocks,  and  valves. 
2013.  William  Edward  Newton,  66,  Chancery-lane— Improved  ma- 
chiaery  for  manufacturing  screws,  or  screw  caps,  of  sheet 
metal.    (A  communication. ) 

Dated  22nd  Julg,  1857. 
3016.  James  Hall,  Lancaster— Improvements  in  the  mode  of  pre. 
venting  Incrustation  in  boilers. 

3016.  Alfred  Vincent  Newton,  66,  Chanceiy-Iane- Improved  ma- 
chinery for  grinding  and  polishing  stone,  glass,  and  other 
materials.    ( A  communication.) 

3017.  Joseph  Kirby,  Bodicote,  Oxon— Improvements  in  hay  and  other 
rakes. 

2018.  Henry  Doulton,  Lambeth— Improvements  in  the  manufootore 
of  earthenware  drain  and  other  pipes. 

3019.  Murdoch  MoKay,  Hackney,  and  Lewis  Rose,  Holbom— Im- 
provemenU in  apparatus  to  be  used  in  washing  and  scouring 
household  linen  and  other  textile  Abrics. 
Dated  33rd  Jii/y,  1867. 

2030.  John  King,  Cannon.street— ImprovemenU  in  the  preparation 
of  peat  and  peat  ooke  or  oharooal,  and  in  maehlnetyor  ap- 
paratus for  that  purpose.    ( A  communication. ) 

2021.  Moms  Clark,  Saint  Mary  Cray,  Kent,  and  George  Bertram, 
Edlaburgh- ImprovemenU  in  machinery  or  apparatus  for 
cutting  paper. 

2022.  William  Deakin  and  William  Phillips,  Birmingham— CerUln 
improvements  in  the  manniSicture  of  metallic  pons  and  pen- 
holders. 

2025.  William  Hudson,  Burnley,  and  Christopher  Catlow,  Clithero 
— CcrUln  ImprovemenU  in  looms  for  weaving. 

2026.  Edward  Wilson,  Worcester— An  improved  method  of  con- 
suming smoke. 

Charles  Norris,  Calder  Chemical  Works,  Sowerby-bridge, 
Hali&x— ImprovemenU  in  the  manufacture  of  sulphate  of 
alumina,  and  the  application  of  the  same  so  maauflutured  U^ 
dyeing,  printieg,  paper  maklng«  and  suchlike  purposes^ 
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XlfM  24M  Ju^y  1867. 
2038.  JOMph  Needham,  PicodUlj— lmproTein«nti  ia  fbUAialn  pent. 

9029.  ^aniM  Borrows,  Wlgui— Certain  improTomMU  In  tleaiii  an* 

Dated  25tk  Jmiy,  1867. 
aWl*  JoMph  Bennett,  Ptmlloo— ImpcoTeinenti  in  boring  toolt  tat 

welto,  ihafU,  and  like  purpoies. 
3033.  John  Seott  CoUinf ,  LiTerpool— ImprOTementi  in  reeling  and 

furling  of  ihipe  ana  otber  Teneli'  fails,  and  in  tlie  nunnlte- 

tore  or  the  same. 
VSI«  JoUiif  Sohooemann,  80,  Portland-atreet.  PortIand>pInoe~Im- 

proTemeote  in  the  oonstrootion  of  weighing  maohinei.    (A 

eonunnnintion.) 
2035.  Frederick  Oetzmann  and  Thomas  Lnis  Plnmh,  68,  Great  Bos- 

seil-street— ImproTHMnts  in  upright  plaoolbrte  actions. 

Bated  VttkJ^yt\Wt, 

9030.  John  Oedge,  4,  Wellington-street  Bonth,  Strand -Improre* 
ments in doabllngmachines.    (A oommanicaUon.) 

William  WlUiaras,  Pembroke— unprored  graying  slips  ft>r  the 

repairing  of  ships. 
WillUm  Blako  Williamson.  Bradlbrd.  Yorkshire— ImprOTe> 

ments  in  looms  employed  tor  wearing  textile  fltbriesand 

flbroos  p^terials. 
John  Walter  Friend,  F^eemantle,  Sontliampton— An  Improred 

meter  for  registering  the  flow  of  water  and  other  Uqoids. 
Biehard  Arehtbald  Brooman,  166,  Fleet  street— Improvements 

in  moUTO-ppwer  engines.    (A  communication.) 
KleoUs  Saintard,  Paris— An  improred  break  tor  r»ilwaj  and 

other  carriages. 

2043.  Joseph  RIdsdale,  Mlnories— An  improrement  in  ships*  scat- 
ties. 
3046.  Benjamin  Bieliaidson,  Wordsle^i  near  Stonrbridge- An  Im- 
prorement in  the  manufkctore  of  articles  in  glass,  so  as  to 

prodnce  peculiar  ornamental  effects. 
9040*  George  Tomllnson  Bousfield,  Loughborough-park,  Brixton— 

ImproTcmeats  in  apparatus  for  retarding  and  stopping  car- 

ringes  on  railwars.    ( A  communication. ) 
9048.  Patrick  Danrers,  New  York,  and  George  Whitfield  Billings. 

Piainfleld,  0.8.— An  improred  means  for  rolling  hoops  ana 

wheel  tjres. 

DalAi28aJi(^,l867. 
^040*  James  Biggin,  Manchester- An  improred  method  of  drying 

garandne  or  other  moist  substanoes. 
9060.  WUliam  Stettinius  Clark,  133,  High  Holborn— ImproTements 

in  automatic  foeding  printing  press.    (A  conmauniosUon.) 
2091,  Edwsrd  Halleo,  Cornwall  road,  Lambeth— ImproremenU  in 

the  construction  of  bedsteads  and  similar  articles  to  recline 

or  sit  on. 

9062.  OetoTius  Henry  Smith,  Thames  Bank  Distillei7— An  improre- 

ment in  supplying  steam  to  water  to  heat  the  same,  and  in 
preventing  what  u  teclmically  called  priming  of  steam. 

9063.  WUllam  Hirst,  Bath— Improvements  in  mannfocturlng  felted 

fobrics. 

90I4.  George  Tomllnson  Bousfltfd,  Longhliorongh-park,  Brixton— 
Improvements  in  apparatus  for  feeding  water  to  steam  boil- 
ers.   (A  communication.) 

9000.  Prosper  Brunot,  37,  Boulevart  4e  Sebastopol,  Pari*— Improve* 
ments  in  springs  tor  petticoats  and  other  articles  of  dress. 

9068.  Bol)ert  Jackson,  Glasgow- Improvements  In  proteeting  oertain 
parts  of  the  body  flrom  disflguremeot  by  outaneoos  diseases. 

9067,  WUllam  Proctor,  Bristol— Improvements  in  the  mannhcture 

of  sulphuric  add. 

9068.  Edward  WUllam  Baxter,  Sidney-street,  Mile-end— An  im- 

proved  mode  of  preparing  glass  labels,  advertising  tablets, 
and  ornamental  devices  upon  glass. 

9060.  JuIm  Dortet  and  Andrfi  Bnrtnelemy  I>enis,  Paris— An  im- 

proved safety  padlock. 

9061.  Tliomas  Till  and  William  Gnrdlner,  Birmingham— An  Im- 

provement  or  Improrements  in  preventing  ooUisioni  on  rail' 
%ays. 
9089.  John  Clar,  Birmingham— An  improvement  pr  improveiMnts 

208S,  J6hn  Bethell,  Farliament-stieet— Improvements  in  the  oon- 
sftmctlon  of  ships  and  other  vessels. 

Bated  »tk  Jvlp,  1857. 

9006.  John  Bertwistle  and  Daniel  Bertwistle,  Padlham,  LMicashIre 

— Imptovements  In  ventUattng. 

9007,  8amanlLnwrenoeTli0^1or,Cot(on.«nd,Bedford— Improvements 

in  steam  engines. 

9000.  William  George  Plnnkett,  Belvidere-place,  DnMIn— Improw. 
menu  in  the  implication  of  newmaterials  to  the  manutkcture 
of  paper  palp  and  yam  tor  textile  fobrlcs,  eocdage,  Ac 

9071*  Jonathan  Bnraett,  IB,  Side,  Mewoastle-upoa-Tyne— Improve- 
ments in  Uie  manuihoturt  of  eUoride  of  liaie,  or  bleaching 
powder. 


Boifi4  dOtk  Julgt  1867, 
2073.  James  Parcel!,  16,  Mount-streevwhltechapel-rQed— Improve- 
ments In  attaching  or  securing  buttons  to  artidescf  dothiat* 
2076.  WUlUm  MolUoley  and  Bobert  Walker,  4,  Oiehaid-stnst, 

Paisley— An  Improvement  In  the  manotooiore  of  moaUs  te 

forming  the  soles  of  boots  and  shoes. 
9077.  John  Frearson,  Birmingham— Improvements  in  seeding,  cat- 
ting, shaping,  and  piereing  metals. 

Z>alerf  31s<Mr,  1867. 
2079.  James  Alfred  Llmbert,  Boyal  Kavy— Improvements  in  msiim 

engines. 
2081.  Luke  Cooke,  BIsokbam— Improvements  in  machinery  or  sp- 

paratus  for  preparing  cotton,  wool, or  other  fibrous snbstsasM 

to  be  spun. 
2083.  Thomas  Forsyth,  Manchester— Improvements  In  and  i^tpHes* 

ble  to  side  valves  for  steam  engines.    (A  oommunlcatJon.) 
2087.  Henry  Genhart,  Uege,  Belgium— An  improved  apparstoi  ft* 

cleaning  and  sharpening  knives,  and  deaning  spoons  ssd 

forks. 
2089.  George  Inman,  Susannah-street,  Poplar— An  lanffvnA  fon- 

struction  of  locomotive  engine. 

Dated  let  Jugmt,  1867. 
2091.  William  Jewett  Hanls,  Omenwldk— Improvements  in  tte 

construction  of  dining  and  other  tables. 
2095.  James  Tatlow  and  Heniy  Hodgklneoo,  WIrksworth,  Dettj- 

Certain  Improvements  in  railway  brealu  and  rignals. 
2097.  Thomas  Hlckett,  Castle  Foaadry,llaeklngliam— Improvement! 

In  implements  for  cultivating  land. 

2099.  Augustln  Jullen  Michel  Bamar,  49,  Broad-street,  Gddet. 

square — Improvements  in  ornament^  and  portable  tooatalss. 

2101.  George  Brooks  Pettitaad  Henry  Fly  Smith,  Oxford-stieet— Aa 

Improved  cap  or  cover  for  the  glasses  of  gas  and  other  Ugbis. 

Dated9rdAugmtt\S51.  , 

2103.  Robert  Davison  and  James  Lee,  Lansdowne  Spinning  Mill  sad 
Weaving  Fkctories,  Limerick— Improving  the  edge  or  isl- 
vage  of  linen,  cotton,  woollen,  silk,  or  any  other  dothor 
fabric,  while  In  the  act  of  weaving. 

Datfditk  Angtutt  1867. 

2106.  Leon  Durfeg,  jnnr.,  30,  Bne  de  IXchlqoier,  Paris— An  im- 

proved apparatus  for  stopping  horses. 
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wheel  rollers  or  dod  ernsbers. 
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DEPUTATION  TO  LORD  PALMER8T0N. 

A  deputation  from  the  Society  of  Arts,  con- 
Bisting  of  the  Rev.  Dr.  Booth,  F.R.S.,  Ghainnan 
of  the  Council;  Lord  Ebrington,  M.P.,  Vice 
President,  Major-Genend  Sir  Frederick  Smith, 
M.P.,  and  Colonel  Sykes,  M.P.,  with  Mr.  Le 
Neve  Foster,  Secretary*  had  an  interview  with 
Lord  Palmerston,  on  Monday  last,  on  the  subject 
of  the  Society  of  Arts  examinations. 


THE  SOCIETY'S  EXAMINATIONS  FOR 

1858. 

The  Council  have  received  an  invitation  from 
the  Council  of  the  Birmingham  and  Midland  In- 
stitute to  bold  their  Examinations  at  Birmingham, 
as  one  of  the  "  Provincial  Centres"  for  1868. 


SUGGESTIONS  FOR  STATISTICAL  INQUIRY 
INTO  THE  EXTENT  TO  WHICH  MERCAN- 
THiE  STEAM  TRANSPORT  ECONOMY  IS 
AFFECTED  BY  THE  CONSTRUCTIVE  TYPE 
OF  SHIPPING.  AS  RESPECTS  THE  PROPOR- 
TiONS  OF  LENGTH,  BREADTH,  AND  DEPTH. 

By  Chables  Atherton,  Chief  Engineer  of  Her 
Majesty's  Dockyard,  Woolwich. 

[Preieatod  to  the  Britiih  Anodadon  at  Dublin.] 

At  the  Cheltenham  meeting  of  the  British  Association, 
in  Angnst,  1856, 1  had  the  honour  to  present  a  paper  on 
"  Mercantile  Steam  Transport  Economy."    The  princi- 
pal objects  of  that  paper  were,  in  the  first  place,  to  expose 
the  difficulty  which  attends  ail  investigation  and  even 
all  discussion  on  maritime  af&irs,  in  consequence  of  the 
technical'  terms  in  which  shipping,  e^)ecially   steam 
shipping,  is  spoken  of,  and  officially  registered  as  respects 
the  size  or  magnitude  of  vessels  and  machinery,  having 
no  definite  meaning  expressive  of  the  capability  of  ships 
for  carrying  weight  of  cargo,  or  the  capability  of  the 
machinery  for  the  production  of  working  power;  and  in 
the  second  place,  after  getting  the  better  of  the  foregoing 
difficulty  by  rejecting  the  records  of  tonna^  and  nomi- 
nal hor8&>power  as  being  indefinite,  and  basing  my  oalcu- 
latioQB  on  load  displacement,  as  expressing  the  actual 
magnitude  and  weight  of  the  mass  propelled  through  the 
water,  and  assigning  an  arbitrary  but  definite  amount  of 
working  power  based  on  indicator  measurement  to  the 
term   horse-power,  and  availing  myself  of  maritime 
statistics  already  published  as  to  the  actual  performances 
of  vessels,  and  of  the  received  laws  which  are  recognised 
as  expressing   the  mutual  relations  of  displacement, 
power,  and  speed  under  definite  conditions  of  practical 
application,  I  was  enabled  to  demonstrate  approximatdy 
the  proportional  increased  rate  of  pecuniary  coet  which 
attends  an  increased  rate  of  speed  at  which  cargo  per  ton 
weight  may  be  conveyed  by  steam  ships  of  any  oefinite 
size  and  type,  according  to  the  length  of  paaaage  and 
speed  that  may  be  required ;  for  example,  assuming  a 
passage  of  3,250  nautical  miles  to  be  performed  by  a 
vessel  of  2,500  tons  load  displacement,  and  of  which  the 


co-efficients  of  dynamic  duty  were  assumed  to  be  known 
and  equai,  and  of  a  comparatively  high  order,  the  vessels 
respectively  being  fitted  for  speeds  of  8, 10,  and  12  knots 
per  hour,  it  was  shown  that  the  cost  of  transport  per  ton 
weight  at  the  speed  of  12  knots  per  hour  would  be  about 
60  per  cent,  above  the  cost  that  would  be  incurred  by  a 
speed  of  10  knots,  and  about  100  per  cent.,  or  double  the 
cost  incurred  by  a  speed  of  8  knots ;  and  if  the  vess^s  he 
of  a  certain  comparatively  inferior  tvpe  of  build,  as  indi- 
cated by  a  lower  &o-effident,  but  still  of  such  type  as  is 
commonly  employed,  the  rate  of  freight  per  ton  weight 
of  cargo  conveyed  at  the  12  knots  speed  on  the  passage 
referred  to,  was  found  to  be  about  double  the  rate  if 
conveyed  at  the  speed  of  10  knots  per  hour,  and  about 
three  Umes  the  rate  incurred  by  a  speed  of  8  knots  an 
hour. 

Applying  this  estimated  difference  of  cost  incurred  by 
difference  of  type  to  the  aggregate  trade  of  the  country, 
as  shown  by  the  statistical  returns  of  the  Customs' House, 
it  was  suggested  that  the  pecuniary  interest  of  the  great 
paymaster,  **  the  public,"  is  involved  to  the  extent  of 
millions  per  annum,  simply  by  the  difference  of  type  of 
build  and  condition  of  the  ships  and  engines,  and  admin- 
istrative management  by  which  the  foreign  trade  of  the 
country,  as  respects  transport,  may  be  prosecuted.  These 
points  of  my  former  paper  are  now  referred  to,  b^  way  of 
introduction  to  the  following  paper,  in  which  it  is  pur- 
posed to  continue  the  subject  matter  of  my  former  disser- 
tation, by  showing  the  extent  to  which  the  weight  car- 
rying capability  of  ships  of  given  tonnage,  whether  rated 
by  the  gross  register  tonnage  (new  measure)  under  the 
Merchant  Shipping  Act  of  1854,  or  by  the  tonnage 
builders'  measure  O.M.  (also  commonly  culed  **  burden," 
and  still  eenerally  in  use  thouf^h  le^^y  superseded  in 
1835,)  is  dependent  on  the  relative  proportions  of  length, 
breadth,  and  depth  to  which  ships  may  be  constructed, 
and  it  is  submitted  for  the  consideration  of  the  AaBoda- 
tion  that  this  point  of  inquiry  comes  to  be  of  qpecial 
importance,  seeing  that  the  tendencyofthe  present  times 
to  build  vessels  of  great  magnitude  as  respects  length  and 
breadth,  whilst  the  load  draught  is  restricted  by  local 
circumiitances  within  the  definite  limit  of  the  minimum 
depth  of  water  of  the  ports  to  be  frequented,  has  a  direct 
tendency  to  involve  a  condition  of  things  as  respects  pro- 
portions of  build  adverse  to  Public  Interests,  for  the 
puUic  will  have  to  bear  the  brunt  of  freight  chai^ 
proportional  to  the  cost  expenses  that  may  be  m- 
curred  in  the  general  administration  of  shipping  af&irs. 
We  may  just  as  well  assert  that  the  public  has  no  in- 
terest in  the  efficiency  of  our  army  and  nav^  as  that  it 
has  no  interest  in  the  efficiency  of  our  commercial  shipping. 
Rates  of  freight  (excepting  on  occasions  of  national 
emergency)  must  be  ruled  on  the  agsregate  by  the 
genenl  average  cost  at  which  the  genei«i  service  of  mer- 
cantile trans^nt  is  actually  performed,  whether  it  be 
well  or  ill  performed,  and  the  general  introduction  of 
proportions  of  build  which  can  only  perform  their  service 
at  high  rates  of  freight  above  the  prime  cost  rates  which 
would  duly  remunerate  vessels  of  superior  type,  involves 
pecuniary  considerations  that  may  well  form  the  subject 
of  specuu  statistical  inquiry  to  be  prosecuted  at  the  in- 
stance of  the  British  Association.  The  -application  of 
statistical  science  in  connection  with  shipping  as  a  means 
of  inquiry  into  the  principles  of  Mercantile  Steam  Trans- 
port Economy  is,  I  may  say,  a  new  subject  of  inquiry,  to 
which  the  British  Association,  and,  I  must  add,  the  So- 
ciety for  the  Promotion  of  Arts,  Manufactures,  and 
Commerce,  have  given  public  vitality.  The  question  of 
Maritime  Transport  Economy  has  a  bearing  on  public 
interests  analogous  to  the  operation  of  the  rail  and  the 
telegraph. 

A  further  object  of  this  paper  is,  that  by  means  of  the 
following  table  (A)  which  has  been  prepared  to  show 
the  mutual  relations  which  subsist  in  snips  of  given 
variations  of  build  between  Toimage  Builder's  Mea- 
surement,O.M.,  gro»B€^8terTonnage,Weight  Tonnage^ 
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or  ilito  eafnbility  of  ehips  to  carry  weight  of  cargo,  and 
the  GorrespoDding  Displacement  when  shipa  are  loaded 
down  to  a  determinate  load  line;  and  Table  B  showing 
the  mutual  relations  of  displacement,  power,  and  speed, 
we  may  thus  have  the  means  of  connecting  (that  is 
within  the  limitations  of  the  variations  of  build  re- 
ferred  to  in  Tables  A  and  B)  through  the  intermediate 
element  **  displacement,"  the  two  Tables  A  and  B,  thus 
establishing  the  mutual  relations  within  the  limits  afore- 
said, between  builder's  tonnage,  gross  register  tonnage, 
andyeight  or  cargo  tonnage,  with  the  power  required  to 
attain  a  given  speed,  thus  enabling  us  to  show  the  bear- 
ing of  proportions  of  build  as  aifecting  Mercantile  Steam 
Transport  Economy. 

In  tne  first  place,  therefore,  before  entering  on  this  ex- 
position, and  in  consideration  that  persons  generally,  even 
amongst  those  who  devote  their  time  to  popular  and  sta- 
tiBtical  studies,  and  to  scientific  pursuits,  and  even  assume 
the  responsibilities  of  legislation  on  shipping,  are  not 
familiar  with  the  technical  meaning  of  the  terms  tonnage 
and  burden,  which  are  of  such  frequent  recurrence  in  dis- 
cussing the  properties  of  shipping,  as  compared  with  the 
ordinary  and  unsophisticated  meaning  of  those  woi-ds, 
and  are  actually  and  unconsciously  misled  by  those  terms, 
when  used  technically  in  shipping  sophistry,  having  a 
signification  quite  at  variance  with  their  ordinary  mean- 
ing, I  will  endeavour  to  dispel  this  mystery  by  a  few 
remarks  i  n  explanation  of  the  terms '  *  tonnage  and  burden ," 
which,  above  all  other  terms,  are  most  amenable  to  the 
foregoing  singular  imputation,  namely,  that  their  tech- 
nical meaning  is  directly  at  variance  with  the  ordinary 
signification  of  the  said  words ;  for  example,  ship's  **  ton- 
nage" is  not  spelt  with  a  v,  **  tunnage,"  and  we  all  know 
that  a  ••  Ton,"  as  distinguished  from  **  Tun,"  popularly 
signifies  2240  lbs.  weight,  or  20  cwt.,  each  cwt.  being 
112  lbs.  The  ordinary  acceptation  of  the  word  "ton" 
implies  an  unit  of  weight,  not  of  measure.  Thence  it  is 
popularly  infen-ed  that  the  "  tonnage"  of  a  ship  means 
the  number  of  tons  weight  which  constitute  the  proper 
load  of  a  ship ;  but  what  is  a  ship's  tonnage  as  implied 
in  the  terms  tonnage  O.M.,  tons  burden,  register  ton- 
nage? It  has  nothing  whatever  to  do  with  weight.  By 
the  old  law,  termed  builders'  measurement  O.M.,  which, 
though  legally  superseded  in  1885,  is  still  pi-actically  in 
use,  and  constitutes  to  this  day  the  rule  which,  even  in 
the  Government  service,  generally  regulates  the  builder's 
contract  price  of  shipping,  the  measurement  of  this  ton- 
nage is  regulated  by  the  length  of  the  ship  and  its  breadth 
only,  taking  no  cognisance  of  depth.  It  has  nothing 
whatever  to  do  with  the  load  draught  of  water  for  which 
a  ship  may  be  constructed.  Provided  that  the  length  and 
breadth  of  two  ships  be  the  same,  the  builders'  tonnage 
O.M.  will  be  the  same,  though  the  load  draught  of  one 
ship  be  dO  feet  and  of  the  other  only  8.  This  same  ton- 
nage, builders'  measure  O.M.,  is  also  frequently  called  by 
the  equally  delusive  term  ♦•  burden,"  though,  as  above 
shown,  it  has  nothing  to  do  with  burden  ;  for  example,  in 
shipping  advertisements  we  see  daily  that  "  tons  burden" 
is  a  designation  by  which  ships  are  commonly  advertised. 
It  is  true  that  Parliament  abolished  that  law  of  tonnage, 
builder's  measurement  O.M.,  or  the  so  called  "  burden," 
in  1835,  but,  nevertheless  the  Government  have  continued 
to  uphold  the  rule  (builder's  measurement)  as  the  base  of 
their  ship-building  contracts,  and  ships,  as  respects  their 
comparative  size,  are  still  only  known  to  the  world  gene- 
rally by  their  so  called  tonnage  or  tons  burden,  or  builder's 
measurement  O.M.  No  steps  having  been  taken  by  the 
Government  to  discontinue  and  forbid  the  use  and  adop- 
tion of  the  old  law  of  measurement,  though  repudiated 
by  statute  in  1835,  it  has  continued  to  prevail,  and 
merehants,  foUowinaj  the  example  of  the  Government, 
make  it  the  general  base  of  building  contracts  to  the 
present  day. 

It  is,  therefore,  submitted  for  the  consideration  of  the 
British  Association,  that  the  statute  abolition  of  tonnage 
builder's  measurement  O.M.,  also  called  "  burden,"  ought 


pot  to  be  permitted  to  lie  dormant.  It  diould  be  exprenly 
decreed  that  the  said  builders  measurement  O.M.  is  not 
legally  binding  In  any  contract,  either  for  the  buildioff, 
pr  freighting,  or  chartering  of  ships,  and  that  the  defini- 
iion  and  measurement  of  "  tonnage"  shall  be  in  aooord- 
fince  with  the  existing  law,  viz.,  the  Merehait  Shipping 
Act  of  1854,  subject  to  such  amendmenta  thereof  and 
fidditions  thereto  as  may  be  found  necessary  to  render 
the  Act  complete  for  all  the  purposes  of  shipping  registrar 
tion. 

And  now,  what  is  Tonna^  Registration  under  the 
new  law — the  Merchant  Shipping  Act  of  1854?    To 
begin  with,  vessels  constructed  previously  to  1854  are 
permitted,  at  the  option  of  their  owners,  to  retain  their 
former  tonnage  or  be  measured  uqder  the  new  law,  ajid 
.be  registered  accordingly,  and  the  statistics  or  Parlia- 
mentary returns  of  shipping  do  not  show  to  what  extent 
this  privilege,  of  optionally  withholding  the  former  re- 
gistration, has  been  acted  upon,  so  that  our  present  re- 
gistration under  the  new  law,  the  Act  of  1854,  is  a  miied 
registration,  and  we  do  not  know  the  ingredients  thereof 
or  their  proportion,  but   the  measurement  under  the 
new  law  of  all  ships  built  since  May,  1855,  is  an  inter- 
nal measurement,  no  notice  whatever  being  taken  of 
external  measurement,  or  of  the  light  draught  line  or 
constructor's  load  line,  or  any  limitation  thereof  assigned 
by  reference  to  **  freclxtard;"  and,  consequently,  ton- 
nage under  the  now  law,  the  Act  of  1854,  does  not  give 
the  weight-carrying  capability  of  ships,  nor  any  compa- 
rison tliereof,  if  of  different  types  of  form,  and  of  diner- 
ent  build  as  respects  the  weight  of  the  materials  em- 
ployed ;  but  if  the  law  does  not  give  the  weicht  carrying 
capability  of  the  ship,  the  question  is — What  does  it 
give?    It  gives  an  admissibly  correct  measurement  of 
the  internal  capacity  of  ships,  but  calls  this  capacity 
**  ToMMAOE,"  giving  a  new  signification   to  the  word 
ton,  for  each  100  cubic  feet  of  this  internal  space  of  the 
ship  available  for  holding  cargo  is  called  a  ton  of  ton- 
nage.   Tonnage  is,  therefnre,  a  mere  measurement  of 
space,  not  of  weight.    Then,  again,  as  regards  cargo, 
even  a  ton  of  cargo  is  not  always  rated  as  20  cwtc. 
The  freight  of  goods  is  charged  either  by  measurement 
or  by  weight,  and  the  same  word  ton  is  applied  in  all 
cases ;  100  cubic  feet  constitute  a  ton  of  snipping ;  40 
cubic  feet  of  some  kinds  of  goods,  and  50  feet  of  othen, 
constitute  a  ton  of  measurement  goods ;  and  cargo  is  rated 
accordingly  for  freight,  provided  the  said  measure  do  not 
weigh  a  ton.  lOOcubic  feet  of  lightgoods  may,  thereiore,be 
stowed  in  one  ton  of  shipping,  and  be  rated  for  freight  at 
2}  tons;  that  is,  a  ship  of  1,000  tons  register  tonnage 
may  be  expected  to  stow  2,500  tons  of  measurement 
cargo,  or,  better  still,  i  ,000  tons  weight  of  heavy  goodi, 
and  fill  up  with  2,000  tons  measurement  of  light  cargo, 
and  thus  go  to  sea  with  this  8,000  tons  of  freight,  no 
limitation  being   assigned  to  draught.    Such  are  the 
anomalies  of  tonnage,  and  yet  we  talk  of  statistics  based 
on  tonnage ;  and  what  is  the  consequence  of  this  abuse 
of  the  word  ton  ?    Why,  in  times  of  war,  our  tonnage 
registration  of  shipping  not  only  affords  no  reliable  data, 
but  actually  deceives  as  to  the  capabilities  of  vessels  for 
carrying  ordnance  and  such  like  heavy  military  stores. 
Experience  of  the  past  three  years  has  abundantly  siiown 
how  great  would  be  the  advantage  to  the  public  if,  in 
times  of  war  and  emergency,  when  there  is  no  time  for 
the  re-admeasurement  of  shipping,  and  when  shipping 
must  be  chartered  or  purehased  at  any  price,  our  regis- 
tration of  shipping  were  available,  like  a  tabular  ready* 
reckoner,  for  giving  the  government  a  correct  idea  of  the 
capability  of  every  ship  for  conveying  weight  of  cargo, 
inaddition  to  the  present  registration  of  capacity  for  holding 
cargo,  and,  consequent  ly,  a  comprehensive  view  of  the  value 
of  ships  for  military  transport  servioe  embracing  both 
weight  and  roomage. 

The  statistical  insufiiciency  of  the  present  s>*st«m  of 
shipping  registration  as  a  record  of  the  oa inability  of  th\y»i 
is  shown  by  the  following  Table :— 
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In  the  foregoing  Table  it  will  be  obeerved  that  the  12 
veoeU,  A,  By  C,  isc.,  to  M,  are  all  of  the  Ramo  Builder's 
Tonnage  O.  M.  namely  1000  tons ;  that  vre  have  three  | 
Tenels,  (A,  B,  C,)  whooe  length  is  four  times  the  breadth 
of  beam;  three  vessels,  (D,  £,  F,),  whose  length  is  'six 
times  the  breadth;  three  vessels,  (G,  H,  I,)  whose 
length  is  eight  times  the  breadth;  and  three  vessels, 
(K,  L,  M,)  whose  length  is  ten  times  the  breadth;  and 
that,  in  each  set  of  three  vessels,  the  load-draught  oi 
water  is  taken  at  two-thirds  of  the  breadth,  half  the 
breadth,  and  one-third  of  the  breadth ;  so  that  in  this 
table  we  have  a  gradation  of  proportions,  the  length  vary- 
ing from  four  times  to  ten  times  the  breadth,  and  the  load- 
draught  varying  from  two-thirds  to  one-third  of  the 
breadth,  which  limits  embrace  nearly  all  the  proportions 
of  shipping  in  mercantile  use.  The  arbitrary  elements 
of  construction  on  whidi  the  calculations  (Table  A) 
have  been  prosecuted,  are  explained  in  the  various  head- 
ings. It  will  be  observed  that  the  fteeboard,  (column  5), 
or  non-immersed  depth  above  the  load-draught  line,  has, 
in  each  case,  been  taken  at  one-fortieth  of  the  length, 
plus  one-twelfth  of  the  breadth  of  beam.  There  is  no 
recognised  rule  for  the  determination  of  this  element. 
Cooitructors  of  shipping  follow  their  own  rules  or  their 
own  caprice  in  determining  freeboard  or  the  position  of 
the  construction  load-line.  The  above  combined  pro- 
portions of  len^h  and  breadth  have  been  adopted,  as  giv- 
ing a  progression,  which,  it  is  believed,  will  meet  the 
orainary  allowance  of  freeboard  at  which  loaded  ships  of 
all  sizes  are  sent  to  sea.  The  various  elements  of  con- 
struction (columns  7  to  16)  are  bcSieved  to  be  closely  ap- 
proximate to  ordinary  jyractice,  and  the  ratios  of  nominal 
tonnage  to  actual  weight-carrying  capability,  shown  in 
columns  17  to  20,  are  therefore,  approximately,  such  as 
would  result  from  the  ordinary  build  of  shipping. 

Now,  on  comparing  the  ratios  which  result  from  the 
constructive  proportions  of  the  ships  A,  B,  C,  &c.,  M, 
we  have  the  following  results: — 1st,  it  appears  (see 
colunmi  17  to  20),  that,  taking  builders'  tonnage  at  100, 
the  ratio  of  register  tonnage  varies  from  85  to  51  in  ships 
(A,  B,  C)  of  which  the  length  is  four  times  the  beam,  and 
mnn  94  to  63  in  ships  (K,  L,  M,)  of  which  the  length  is 
ten  times  the  beam,  that  is,  taking  the  extreme  cases 
embraced  within  the  limits  of  this  table,  a  ship  of  type 
E  will  have  a  register  tonnage  of  94  tons  for  every  100 
tons  builders'  measure ;  but  a  ship  of  type  C  will  have 
only  61  tons  register  for  each  100  tons  builders'  measure. 
It  also  appears  (see  columns  17  and  19),  with  reference 
to  builders'  tonnage  CM.,  taken  at  100,  that  the  capa- 
bility for  carrying  weight  fluctuates  from  181  tons 
weight  down  to  33  tons  weight  per  100  tons  of  builders' 
measure  O.M.,  or  a  ship  of  1,0(X)  tons  builders'  tonnage 
of  the  type  A  will  have  four  times  the  weight-carrying 
capability  that  is  afforded  by  a  ship  of  1 ,000  tons  builders' 
tonnage  of  the  type  M. 

With  reference  to  register  tonnage  (gross),  new  mea- 
sure, under  the  Act  of  1854,  taken  at  100,  it  appears 
(see  columns  21  and  23)  that  the  capability  for  carrying 
weight  varies  from  177- tons  down  to  62  tons  per  100  tons 
of  register  tonnage ;  or  a  ship  of  1 ,000  tons  gross  register 
tonnage  of  the  type  A  will  have  nearly  8}  times  the 
weight-carrying  ca^bility  that  is  afforded  by  a  ship  of 
1 ,000  tons  gross  re^^ster  tonnage  of  the  type  M. 

With  reference  to  weight  tonnage,  or  the  capability 
of  ships  to  carry  weight,  it  appears  (see  columns  26,  26, 
27)  that,  with  the  proportions  of  ship  A,  each  100  tons  of 
weight-carrying  capability  will  require  a  vessel  of  76 
tons  builders'  measure  (O.M.),  or  65  tons  gross  register 
tonnage;  but  with  the  proportions  of  ship  M,  each  100 
tons  of  weight-carrying  capability  will  require  a  vessel 
of  308  tons  builders*  measure  O.M.,  or  191  tons  gross 
register  tonnage. 

With  reference  to  the  mutual  relation  of  the  load 
displacement  and  weight  tonnage,  it  appears  (see  columns 
29  and  82)  that  with  the  proportions  of  ship  A,  each  100 
tons  of  load  displacement  will  give  57  tons  of  weight 


tonnage,  but  with  the  proportions  of  ship  M,  each  100 
tons  of  load  displacement  will  give  only  29  tons  of  weight 
tonnage,  that  is,  a  ship  of  1,0&  tons  load  displacement, 
on  the  type  of  ship  A  will  carry  double  the  weight  that 
would  be  carried  by  1,000  tons  of  displacement  on  the 
type  of  ship  M. 

It  might  possibly  be  objected  that  the  foregoiDg 
variations  which   liave   all  been   calculated  with  re- 
ference to  ships  of  1,000  tons  builders'  measare,  CM., 
are  not  applicable  to  vessels  of  a  different  magnitode; 
therefore,  to  test  the  validity  or  otherwise  of  this  remark, 
the  same  constructive  elements  have  been  applied  to  t 
ship  (X)  of  20,989  tons  builders'  measure  O.M.,  and 
25,000  tons  load  displacement,  the  length  of  this  ship 
(X)  being  six  times  the  beam,  and  the  load  draught  one- 
third  of  the  beam,  this  type  or  proportion  being  the  same 
as  that  of  ship  (F).     On  comparison  of  the  ships  X  and 
F  (see  columns  29,  80,  31,  and  82),  it  will  be  foond  that 
the  ratios  of  builders'  tonnage,  register  tonnage,  freight 
tonnage,  and  load   displacement,   are   dosely  simiUr 
throughout :  for  example,  in  ship  F,  each  100  tons  load 
dispU^ment  gives  42  tons  of  weight  tonnage,  but  in 
shipX  each  100  tons  of  load  displacement  gives  89  tooi 
of  weight  tonnage.     Hence,  we  may  infer  that  the  re- 
sults of  these  calculations,  showing  the  extent  to  which     1 
the  weight-carrying  capabilities  of  ships  is  irrespective 
of  the  nominal  tonnage,  whether  it  be  ouilders'  tonnage 
O.M.,  or  gross  register  tonnage  N.M.,  and  is  approxi- 
mately dependent  on   the  constructors  proportions  of 
build,  admit  of  general  application  to  vessels  of  all «zes 
of  the  types  referred  to  m  Table  A.    Surely  the  above 
exposition  is  sufficient  to  establish  the  neot'ssity  of  some 
legislative  enactment  under  which  builders'  tonnage 
O.M.,  and  register  tonnage  N.M.,  should  not  be  per- 
mitted to  CO  -exist  as  recognised  measurements  of  the  Mer- 
cantile Capabilities  of  Shipping.  Under  existing  circum- 
stances, it  is  respectfullv  submitted  for  the  consideratioa 
of  the  British  Association,  that  a  clause  be  introduced 
into  the  Merchant  Shipping  Act  that  the  only  legal  sig- 
nification of  the  word  "  tonnage  "  shall  be  the  meaioR- 
ment  prescribed  by  the  said  Act,  and  that  no  other  signi- 
fication of  that  term  shall  be  legally  binding  in  com- 
mercial transactions.    Also,  that  the  capability  of  ships 
for  carrying  weight,  as  measured  with  reference  to  some 
determinate  free-board,  be  made  an  item  of  regisiratioo. 

The  ratios,  above  set  forth,  as  expressing  the  wei^ht- 
carr^nff  capability  of  ships,  include  the  whole  veight 
available  for  engines,  boilers,  coal,  consumable  stores, 
and  cargo;  so  that,  as  applied  to  steam  ships,  these 
ratios,  as  respects  weight-tonnage  for  car:^o  chargeaUe 
for  freight,  assume  a  new  phase  of  great  importance  as 
affecting  mercantile  steam  transport  economy ;  and,  for 
the  purpose  of  inquiring  into  the  modification  thus  btro- 
duced,  the  following  Table  (B)  has  been  calculated, 
showing  the  mutual  relations  of  displacement,  power, 
and  speed,  for  vessels  up  to  25,000  tons  load  displace- 
ment, the  speed  varying  from  6  knots  up  tu  25  knoU  per 
hour. 

The  element,  "  Load  Displaoemkjit,"  being  common 
to  both  Tables  A  and  B,  we  have,  by  the  aid  of  these 
Tables  combined,  the  means  of  showing  the  mutual  re- 
lations between  builder's  tonnage  O.M.,  gross  ^^ff^ 
tonnage  N.M.,  weight-tonnage,  load-displacement,  speed, 
and  power  of  all  vessels  within  the  limits  of  the  types  or 
proportions  of  build  referred  to  in  Table  A,  and  thus 
showing  to  what  an  extent  mercantile  transport  econooy 
by  steam  is  affected  by  the  proportions  of  length,  breadth, 
and  depth  to  which  steam-ships  may  be  built.  For 
example :  let  us  compare  a  ship  of  the  type,  D,  namely, 
length  six  times  the  beam,  and  load-draught  two-thirds 
the  beam,  having  weight-carrying  capability  or  weight- 
tonnage  of  2000  tons,  with  a  ship  of  the  same  capabilitr 
for  canning  weight,  but  of  the  type  (I),  namely,  leni^ 
eight  times  the  beam,  and  load-oraught  one-third  the 
beam.  By  Table  A,  (columns  25,  26,  27,  and  28),  Jt 
I  appcaw  that  the  ship  of  type  (D),  of  2000  tons  weight- 
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tODoage,  will  be  1680  tons  builder's  tonnage  O.M.,  1400 
tons  gross  register  tonnage  N.M.,  and  3680  tons  load- 
displacement;  and,  by  Table  B,  it  appears  that  050  Ind. 
h.p.  would  propel  this  ship  at  the  speed  of  10  knots  per 
hour ;  the  consumption  of  coal  at  the  rate  of  3^1bs.  (ler 
indicated  horse-power  per  hour,  would  be  30  cwts.  per 
hour;  and,  supposing  the  engines,  boilers,  itc,  to  weigh 
one  ton  weight  per  five  ind.  h.p.,  the  weight  of  the.se 
will  be  184  tons;  this  ship  may,  therefore,  bo  exix^cted, 
on  the  data  of  the  said  tables,  to  make  a  passage  of  3500 
nautical  miles  in  350  hours,  consuming  525  tons  of  coal, 
and  carrying  1291  tons  weight  of  freight  cargo.  But  what 
would  be  the  case  with  the  vessel  oi'  2000  tons  weight- 
tonnage  of  type  (1);  it  appears  that  the  builder's  tonnage 
O.M.,  would  be  5120  tons,  the  register  tonnage  N.M., 
2720  tons,  and  the  load-displacement  5480  tons ;  and  b}' 
Table  B  it  appears  that,  to  propel  tiiis  vessel  at  10  knots 
per  hour,  would  require  1240  ind.  h.p.,  these  engines 
weighing  248  tons,  and  the  consumption  of  coals  39 
cwts.  per  hour ;  so  that,  on  the  data  of  tlic  said  Tables, 
this  ship  on  the  type  (I)  may  be  expected  to  make  the 
passage  of  3,500  nautical  miles  in  350  houra,  consuming 
682  tons  of  coal,  but  carrying  only  1070  tons  of  freight 
cargo.  Hence  it  appears  that  with  vessels  of  type  D,we 
have  expenses  proportional  to  1 ,400  tons  register  (N.M.), 
and  950  Ind.  h.  p.,  with  income  proportional  to  1291  tons 
weight  of  freight ;  while  with  the  ship  of  tyix)  I  wo 
have  expense  proportional  to  2720  tons  register  (X.M.), 
and  1240  Ind.  h.p.,  with  income  proportional  to  only 
1070  tons  weight  of  freight ;  that  is,  the  comparative 
prime  cost  expenses  of  transport  in  these  two  cases 
(assuming  the  cost  incidental  to  one  Ind.  h.p.  to  be  equal 
to  that  of  one  ton  of  gross  register  tonnage),  will  be  in  the 

1400  H-  9r>0                  2720  4- 1 240  _  „  ^^.^ 
proportion  of  - -j^^       =1.82 to    — y^^j 3..0' 

or  in  the  proportion  of  1  to  2.  SucIl  is  the  effect  of  mere 
difference  of  proportion  or  type  of  build  on  Mercant  ile  Steam 
Transport  Econom}'.  This  example  of  a  diflfercnce  or 
extra  cost  of  100  per  cent,  on  tiic  prime  cost  rates  of 
freight  per  ton  weight  of  cargo  conveyed  on  the  same 
passage,  and  at  the  same  rate  of  s|>ecd  is  evidently  oc- 
casioned by  the  load  draught  of  water  being  two-thirds 
of  the  beam  in  one  case,  that  of  the  vessel  D,  and  only 
one-third  of  the  l>eam  in  the  other  case,  that  of  the 
vessel  I,  and  yet  we  see  ti)at  the  ty{)e  or  proportion  of 
small  load  draught  in  proiK)rtion  to  beam  is  a  type  or 
proportion  of  build,  towards  whieh  the  progressive  iu- 
crease  in  the  size  of  shipping  U  gradually  leading  mercan- 
tile practice  as  exemplified  in  the  most  extraordinary 
maritime  enterprise  of  the  present  day,  the  6r/'f at  Easttrn, 
The  mechanical  advantage  which  attends  progressive 
increase  of  size  as  measured  by  load-displacement,  in 
conspicuously  shown  by  Table  B,  whereby  we  observe, 
that  a  vessel  of  250  tons  displacement  requires  274  ind. 
h.p.  to  attain  the  speed  of  12  knots  per  hour,  being  veiy 
nearly  in  the  ratio  of  one  ton  dispLicement  t'»  one  h.p. ; 
but,  if  the  ship  be  2,000  tons,  the  ratio  of  displacement  to 
power  to  attain  the  same  speed  (12  knots)  will  be  2  to  1 ; 
with  a  ship  of  9,000  tons  it  will  be  3  to  1 ;  and  with  a 
ship  of  20,000  tons  it  will  be  4  to  1.  A  ship  of  the 
reputed  size  of  the  Orfat  Eaiiern^  viz.,  about  25,000  tons 
load-displacement,  will  require  proportionally  only  alK)ut 
one- fourth  of  the  power  to  attain  a  given  speed  that 
would  be  required  by  a  ship  of  500  tons  displacement. 
Hence  the  great  advantage  of  size,  provided  the  siiip  be 
of  good  type  and  can  be  always  fully  loaded,  but  seeing 
that  load-draught  is  limited  by  local  circmnstances  and 
other  considerations  which  ma,v  not  limit  the  length  and 
breadth,  it  becomes  a  matter  of  calculation  to  det^'ruiinc 
at  wliat  point  the  admitted  advantages  of  size  become 
neutralisted  with  reference  to  any  partienlar  service  l>y 
the  limitation  of  load-draught  in  proportion  to  beam. 
I^et  us  have  all  the  a<lvantaged  we  can  get  witiiout  run- 
ning into  extremes,  by  whieh  those  advantages  become 
Nicrificcd.  Theory  is  a  snan*,  unless  it  be  eomni'i'- 
cially  worked  out  to  a-ivantagc. 


Are  not  public  interests  involved  in  this  matter,  and  is 
it  not  t  matter  of  grave  importance,  meriting  the  atten- 
tion of  the  British  Associatiou.  I  be^  to  conclude  with 
the  suggestion  that  it  is  only  by  statistics  that  the  de- 
ficiencies of  our  present  maritime  system  can  be  properly 
searched  into  and  brought  to  light ;  and  it  is  only  by  the 
force  of  statistical  exposition  that  the  required  remedies 
can  be  devised.  It  is,  therefore,  res[)ectfully  submitted 
that  the  constructive  type  of  shipping. as  respects  the 
proportions  of  length,  breadth,  and  depth,  constitutes  a 
subject  of  inquiry  which  merits  the  notice  of  the  Sta- 
tistical Section  of  the  British  Association, 


FRANKFORT  PHILANTHROPIC  CONGRESS. 

The  meetings  of  this  Congress  will  open  on  the  14th 
September,  in  the  great  hall  of  the  R5mer.  of  which  the 
use  has  l)cen  granteid  by  the  Frankfort  Government,  and 
will  last  about  seven  days. 

Detailed  programmes  may  be  had  on  application  at  the 
Society  of  Arts,  John-street,  Adelphi.* 


ATLANTIC  TELEGRAPH. 

The  following  is  the  official  report  of  the 
Engineer  to  the  Directors  of  the  Atlantic  Tele- 
graph Company  : — 

(Report.) 
*'  To  TUB  DiiiECTons  or  the  Atlaktic  Teleobiph 

Company. 

"  London,  Avf.  18. 

*'  Gentlemen, — I  forwarded  by  the  Leopard  a  brief 
statement  of  the  circumstances  attending  the  fracture  of 
the  cable  on  the  morning  of  the  11th  instant,  and  1  hate 
now  to  lay  before  you  the  full  particulars  connected  with 
the  expedition. 

**  After  leaving  Valentia  on  the  evening  of  the  7th 
inst.,  the  {laying  out  of  the  cable  from  the  Ningora  pro- 
gressed most  satisfactorily  until  immediately  before  the     | 
mibliap. 

**  At  the  junction  between  the  shore  and  the  smaller 
cable,  about  eight  miles  from  the  starting  point,  it  wai  j 
necessary  to  stop  to  renew  the  splice ;  this  was  «ic<*^  | 
fully  effected,  and  the  end  of  the  heavier  cable  lowered 
by  a  haw^ser  until  it  reached  the  bottom,  buoys  Icing 
attached  at  a  short  distance  apart  to  make  the  place  of 
union. 

"By  noon  of  the  Sth  wc  had  paid  out  40  miles  of 
cable,*  including  the  heavy  shore  end,  our  exact  position 
at  that  time  being  in  lat.  51**  59  minutes  3G  seconds  N., 
long.  11«  19  minutes  16  seconds  W.,  and  the  depth  of 
water,  according  to  the  soundings  taken  by  the  Cyd^^ 
whose  course  we  nearly  followed,  90  fathoms. 

•'  Up  to  4  p.m.  on  that  day  the  egress  of  the  cable  had 
been  sufficiently  retanled  by' the  power  necessary  to  keep 
the  machinery  in  motion  at  a  rate  a  little  faster  than 
the  speed  of  the  ship  ;  but,  as  the  water  deepened,  it 
was  neccssaiy  to  place  some  further  restraint  upon  it  K 
applying  pressure  to  the  friction  drums  in  connexion 
with  the  paying  out  sheaves,  and  this  was  gradually  awj 
cautiously  increased  from  time  to  time  as  the  speed  ot 
the  cable,  compared  with  that  of  the  vewel,  and  the 
depth  of  the  soundings,  showed  to  be  requisite. 

"  By  midnight  8u  miles  had  been  safely  laid;  the 
depth  of  water  l>eing  tlien  a  little  more  tlian  200  fathoms. 

'*  At  8  in  the  morning  of  the  9th  wc  had  finished  the 
(lock  coil  in  the  .after  part  of  tiie  ship,  having  pci<l  ont 
120  miles.  The  changi  to  the  coil  between  decks  for- 
ward was  safely  maiic. 


«  For  further  parficulafs,  see  the  preKnt  Toloroe  of  the 
Journal f  pnge  404. 
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"  By  noon  we  had  laid  186  miles  of  cable,  the  Niagara 
haviDg  reached  lat.  62''  II  minutes  40  seconds  N.,  long. 
13^  10  piinutes,  20  seconds  W.,  and  the  depth  of  water 
having  increased  to  410  fathoms. 

"  In  the  evening  the  speed  of  the  vessel  was  raised  to 
five  knots  per  hour.  I  had  previously  kept  down  the 
rate  at  from  three  to  four  knots  for  the  small  cable  and 
two  for  the  heavy  end  next  the  shore,  wishing  to  pet  the 
men  and  machinery  well  at  work  prior  to  attaining  the 
speed  which  I  had  anticipated  making. 

'*  By  midnight  189  miles  had  been  laid. 

*'  At  4  o'clock  in  the  morning  of  the  10th  the  depth  ot 
water  began  to  increase  rapidly  from  560  fathoms  to 
1J60  in  a  distance  of  eight  miles.  Up  to  this  time  7 
cwt.  strain  sufficed  to  keep  the  rate  of  the  cable  near 
enough  to  that  of  the  ship ;  but  as  the  water  deepened 
the  proportionate  speed  of  the  cable  advanced,  and  it  was 
necessary  to  augment  the  pressure  by  degrees  until  in 
the  depth  of  1,700  fathoms  the  indicator  showed  a  strain 
of  16  cwt.,  while  the  cable  and  ship  were  running  5  J  and 
6  knots  respectively. 

«( 4.t  noon  on  the  10th  we  had  paid  out  256  miles  of 
cable,  thi)  vessel  having  made  214  miles  from  shore, 
being  then  in  lat.  52°  27  minutes  50  seconds,  N.,  long. 
16^  00  minutes  16  seconds,  W.    At  this  time  we  ex- 

Eerienced  an  increasing  swell,  followed  later  in  the  day 
y  a  strong  breeze. 

*•  From  this  period,  having  reached  2,000  fathoms 
water,  it  was  necessary  to  increase  the  strain  to  a  ton, 
by  which  the  rate  of  the  cable  was  maintained  in  due 
proportion  to  that  of  the  ship. 

*'  At  6  in  the  evening  some  difficulty  arose  through  the 
cable  getting  out  of  the  sheaves  of  the  paying- out  ma- 
chine, owing  to  the  tar  and  pitch  hardening  in  the 
grooves,  and  a  splice  of  large  dimensions  passing  over 
them.  This  was  rectified  by  fixing  additional  guards 
and  softening  the  tar  with  oil. 

**  It  was  necessary  to  bring  up  the  ship,  holding  the 
cable  by  stoppers,  until  it  was  again  properly  disposed 
around' the  pulleys.  Some  importance  is  due  to  this 
event,  as  showing  that  it  is  possible  to  lie-to  in  deep 
water  without  continuing  to  pay  out  the  cable — a  point 
upon  which  doubts  have  been  freouently  expressed. 

**  Shortly  after  this  the  speed  or  the  cable  gained  con- 
siderably upon  that  of  the  ship,  and  up  to  tt  o'clock, 
while  the  rate  of  the  latter  was  about  8  knots  by  the  log, 
the  cable  was  running  out  from  6 J  to  6}  knots  per  hour. 
The  strain  was  then  raised  to  26  cwt. ;  but  the  wind  and 
sea  increasing,  and  a  current  at  the  same  time  carrying 
the  cable  at  an  angle  from  the  direct  line  of  the  ship's 
course,  it  was  not  found  sufficient  to  check  the  cable, 
which  was  at  midnight  making  2J  knots  above  the  speed 
of  the  ship,  and  sometimes  imperilling  the  safe  uncoil- 
ing in  the  hold.  The  i-etarding  force  was,  therefore,  in- 
creased at  %  o'clock  to  an  amount  equivalent  to  80  cwt., 
and  then  again,  in  consequence  of  the  speed  continuing 
to  be  more  than  it  would  have  been  pruaent  to  permit, 
to  86  cwt.  By  this  the  rate  of  the  cable  was  lnt>ught  to 
a  little  short  of  6  knots,  at  which  it  continued  steadily 
until  8.46,  when  it  parted,  the  length  paid  out  at  that 
time  being  886  miles. 

**  I  had,  up  to  this  time,  attended  personally  to  the 
regulation  of  the  breakers,  but,  finding  tliat  all  was 
going  on  well,  and  it  being  necessary  that  I  should  be 
temporarily  away  from  the  machine  toascertain  the  rate 
of  the  ship,  and  to  see  how  the  cable  was  coming  out  of 
the  hold,  and  also  to  visit  the  electrician,  the  machine 
was,  for  the  moment,  left  in  charge  of  a  mechanic  who 
had  been  engaged  from  the  first  in  its  construction,  and 
was  acquainted  with  its  operation. 

"  I  was  proceeding  to  the  fore  part  of  the  ship  when  I 
heard  the  machine  stop ;  I  immediately  called  out  to  ease 
the  break  and  reverse  the  engine  of  the  ship,  but  when 
I  reached  the  spot  the  cable  was  broken. 

*'  On  examining  the  machine,  which  was  otherwise  iu 
perfect  order,  I  found  that  the  breaks  Iwd  not  been  re 


leased,  and  to  this  or  to  the  handwheel  of  the  break  being 
turned  the  wrong  way,  may  be  attributed  the  stoppage, 
and  the  consequent  fracture  of  the  cable.  When  the  rate 
of  the  wheels  grew  slower  as  the  ship  dropped  her  Mem 
;  in  the  swell,  the  break  should  have  been  eased  y  this  had 
been  done  regularly  before  whenever  an  unusually  sudden 
descent  of  the  ship  temporarily  withdrew  the  pressure 
from  the  cable  in  the  sea ;  but,  owing  to  our  entering  the 
deep  water  the  previous  morning,  and  having  all  hands 
ready  for  any  emergency  that  might  occur  there,  the 
chief  part  of  my  staff  had  been  compelled  to  give  in 
at  niffht  through  sheer  exhaustion,  and  hence,  being 
short-handed,  I  was  obliged  for  the  time  to  leave  the 
machine  without,  as  it  proves,  sufficient  intelligence  to 
control  it. 

"  I  perceive  that  on  the  next  occasion  it  will  be  need- 
ful, from  the  wearying  and  anxious  nature  of  the  work, 
to  have  three  separate  relays  of  staf!,  and  to  employ,  for 
attention  to  the  breaks,  a  higher  degree  of  mechanical 
skill. 

*'  The  origin  of  the  accident  was  no  doubt  the  amount 
of  retarding  strain  put  upon  the  cable,  but  had  the 
machine  been  properly  manipulated  at  the  time,  it  could 
not  possibly  have  taken  place. 

*'  It  has  been  suggested  as  a  cause  of  failure  that  the 
machinery  is  too  massive  and  ponderous.  My  experience 
of  its  action  teaches  otherwise ;  for  three  days  in  shallow 
and  deep  water,  as  well  as  in  rapid  transition  frani  one 
to  the  other,  nothing  could  be  more  perfect  than  its 
working,  and  since  it  performed  its  duty  so  smoothly  and 
efficiently  in  the  smaller  depths,  where  the  weight  of  the 
cable  had  less  ability  to  overcome  its  friction  and  resist- 
ance, it  can  scarcely  be  said  to  be  too  heavy  for  deep 
water,  where  it  was  necessary  for  the  increased  weight 
of  cable  to  restrain  its  rapid  motion  b^  applying  to  it  a 
considerable  degree  of  additional  friction.  Its  action  was 
most  complete,  and  all  parts  worked  well  together.  I 
see  how  it  can  be  improved  by  a  modification  in  the  form 
of  sheave,  by  an  addition  to  the  arrangement  for  adjust- 
ing the  breaks,  and  some  other  slight  alterations ;  but 
with  proper  management,  without  any  change  whatever, 
I  am  confident  that  the  whole  length  of  cable  might  have 
been  safely  laid  by  it,  and  it  must  be  remembered,  aa  a 
test  of  the  work  which  it  has  done,  that,  unfortunate  at 
this  termination  to  the  expedition  is,  the  longest  length 
of  cable  ever  laid  has  been  paid  out  by  it,  and  that  ia 
the  deepest  water  yet  passed  over. 

"  After  the  accident  had  occurred,  soundings  were  taken 
by  Lieutenant  Dayman,  and  the  depth  found  to  be  2,000 
fathoms. 

«*  It  will  be  remembered  that  some  importance  was 
attached  to  the  cables  in  the  Niagara  and  Agamitmwm 
being  manufactured  in  opposite  lays.  I  thought  this  a 
favourable  opportunity  to  show  that  practically  the  dif^* 
ference  was  not  of  consequence  in  affecting  the  junction 
in  mid-ocean.  We  therefore  made  a  splice  between  the 
two  vessels,  and  several  miles  were  then  paid  out  without 
difficulty. 

**  I  requested  the  commandere  of  the  vessels  to  proceed 
to  Plymouth,  as  the  docks  there  afford  better  facilities 
than  any  other  port  for  landing  the  cable,  should  it  be 
necessary  to  do  so. 

*'  The  whole  of  the  cable  on  board  has  been  carefully 
tested  and  inspected,  and  found  to  be  in  as  perfect  con- 
dition as  when  it  left  the  works  at  Greenwich  and  Bir- 
kenhead. 

"  One  important  point  presses  for  your  consideration  at 
an  early  period ;  a  large  portion  of  the  cable  already  laid 
may  be  recovered  at  a  comparatively  small  expeme.  I 
append  an  estimate  of  the  cost,  and  shall  be  glad  to  re- 
ceive your  authority  to  proceed  with  this  work. 

*'  I  do  not  perceive  in  our  present  position  any  reason 
for  discouragement,  but  I  have,  on  the  contrar>',  a  greater 
confidence  than  ever  in  the  undertaking.  It  has  been 
proved  beyond  a  doubt  that  no  obstacle  exists  to  prevent 
our  ultimate  success,  and  I  see  clearly  how  every  diffi- 
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calty  which  has  presented  itself  in  this  voyage  can  be 
efiectoally  dealt  with  in  the  next. 

'*  The  cable  has  been  laid  at  the  expected  rate  in  the 
great  depths;  its  electrical  working  through  the  entire 
length  has  been  most  eatisfactorily  accomplished,  while 
the  portion  laid  actually  improved  in  efficiency  by  beinff 
submeiged,  from  the  low  temperature  of  the  water,  and 
the  close  compression  of  the  texture  of  the  gutta  percha. 

'*  The  structure  of  the  cable  had  answered  every  ex- 
pectation that  I  had  formed  of  it,  and  if  it  were  now  neces- 
sary to  construct  another  line  I  should  not  recommend 
any  alteration  from  the  present  cable,  which  in  its  work- 
ing has  confirmed  my  belief  that  it  is  expressly  adapted 
to  our  requirements.  Its  weight  in  the  water  is  so  ad- 
justed to  the  depth  that  the  strain  is  within  a  manage- 
able scope,  while  the  effect  of  undercurrents  upon  its 
surface  proves  how  dangerous  it  would  be  to  attempt  to 
lay  a  much  li^^hter  rope,  which  would,  by  the  greater 
time  occupied  in  sinking,  expose  an  increased  surface  to 
their  power. 

**  I  have  the  honour  to  remain.  Gentlemen, 

"  Yours  very  faithfully, 

"  CHARLES  T.  BRIGHT." 

The  foDowing  additional  reports  have  since 
been  received  by  the  Directors : — 

**  London,  Angnst  21. 

'*  QsNTLBMEN, — ^We,  the  undersigned  commanding 
oflHoers  of  the  several  ships  composing  the  Atlantic  Tele- 
graph Squadron,  have  great  pleasure  in  expressing  our 
opinions  with  reference  to  the  Atlantic  Telegraph. 

*'  We  are  of  opinion,  drawn  from  our  several  observa- 
tions and  experience,  that  no  obetades  of  a  nautical  or 
physical  character  exist  in  (he  way  of  the  enterprise,  and 
that  the  efficiency  of  the  form  of  cable  adopted  by  the 
Company  is  in  every  way  adapted  to  its  mission. 

"  With  regard  to  the  machinery,  we  are  of  opinion 
that  the  form  of  controlling  power  adopted  and  the  mode 
of  lubricating  and  adjusting  the  breaks  admit  of  very 
great  improvement. 

'^  We  are  thoroughly  convinced,  from  the  soundings 
made  by  Lieutenant  B^ryman,  United  States  Navy,  on 
the  plateau  between  Newfoundland  and  Ireland,  subse- 
quently confirmed  by  Lieutenant  Dayman,  Royal  Navy, 
and  the  investigations  of  Lieutenant  Mauiy,  United 
States  Observatoiy,  and  from  our  own  nautical  expe- 
rience, that  no  under  or  surface  current  exists  between 
these  points  to  interfere  with  the  successful  laying  of 
your  cable. 

**  We  all  agree  in  thinking  that  no  form  of  submarine 
telegraph  cable  could  be  devised  more  suitable  in  every 
resoect  to  the  object  intended  to  be  accomplished ;  that 
its  lightness,  toughness,  and  fiexibility  adapt  it  in  every 
way  for  the  purpose  of  being  laid  between  Newfoundland 
and  Ireland,  and  we  are  UDwilling  to  recommend  its 
modification  or  alteration  in  anv  way.  We  are  also  of 
opinion  that  no  natural  obstacles  exist  to  prevent  its 
being  suooesslully  laid  between  those  points,  and  our 
views  as  to  the  future  prospects  of  your  enterprise  are 
•anguine. 

*'  We  have  the  honour  to  be, 

*'  Gentlemen,  yours  faithfully, 

"  J.  W.  B.  WAIN  WRIGHT, 
"  Captain  of  Her  Majesty's  ship  Leopard. 
*'  JOSHUA  R.  SANDS, 
"  Captain  of  the  United  States  frigate  Swquehanna, 
•'  W.  L.  HUDSON, 
"  Commanding  the  Niagara. 
"  C.  NODDALL, 
"  Commanding  Her  Majesty's  ship  Jpanumnon,** 


"  Dkar  Sib,  ~In  answer  to  your  note  requesting  me  to 
sign  the  accompanying  statement  addressed  to  the  direc- 
tors of  the  Atlantic  Telegraph  Company,  as  my  name  is 
mentioned,  I  would  rather  not  append  my  signature. 


'*  This  is  my  only  reason,  and  I  entirely  concur  in  the 
opinions  exproBsed  therein. 

"  Believe  me,  dear  Sir,  yours  truly, 

"JOSEPH  DAYMAN. 
Her  Majesty's  ship  Cydopi,  Portsmouth,  Aug.  22." 


ti 


•*  London,  Aof.  24. 
**  GE3rrLBiacK,^-We,  the  undersigned,  who  have  been 
engaged  as  engineers  during  the  construction,  shipment, 
and  submersion  of  the  Atlantic  cable,  beg  to  sabmit  to 
you  our  judgment  as  to  its  fitness  for  the  object  for  which 
it  was  intended,  in  regard  to  material,  dimensions,  and 
structure. 

"  We  consider  it  to  l>e  so  eminently  suited  for  laying 
in  deep  water  that  we  cannot  suggest  any  improvement 
in  its  form  and  construction,  and  do  not  recommend  that 
auy  change  whatever  should  be  made  in  the  manufacture 
of  anv  future  cable  for  crossing  the  Atlantic. 

**  I'he  outer  covering  being  composed  of  strands  of  iron 
wire,  instead  of  single  wires,  as  in  former  cables,  gives 
such  flexibility  to  the  rope  as  almost  to  prevent  the  pos- 
sibility of  kinks  occurring  in  the  paying  out,  if  the  cable 
is  properlj^  coiled,  while  thestrength  with  an  equal  weight 
of  metal  is  also  increased. 

"  In  case  of  a  broken  wire  passing  into  the  paying  out 
machine,  no  damage  is  done,  while  with  the  solid  wire 
it  sometimes  unravels,  and  occasions  serious  incon- 
venience. 

"  The  conductinf^  wire  being  also  formed  of  a  strand 
of  seven  copper  wires,  the  chance  of  continuity  being 
lost  in  the  circuit  is  reduced  to  a  minimum,  from  the 
improbability  of  any  flaw  or  weakness  occurring  in  more 
than  one  of  the  eeven  wires  at  the  same  place. 
•*  We  are.  Gentlemen,  yours  faithfully, 

*<  CHARLES  T.  BRIGHT,   Engineer  to 

the  Atlantic  Telegraph  Compan^^ 
"  S.  CANNING,  Assistant-Engineer. 
*<  F.  C.  WEBB,  Assistant-Engineer. 
"  HENRY  WOODHOUSE." 


"LondoB,  Aof.Sl. 

"  Gentlemen, — We,  the  undersigned,  have  pleasors 
in  reporting  to  you  that  every  experiment  which  we  have 
made  upon  the  cable,  every  test  to  which  we  have 
subjected  it,  both  for  its  insulating  and  conducting  power, 
has  uniformly  resulted  in  demonstrating  the  perfect  fit- 
ness of  the  cable  for  its  office. 

"  The  treble  covering  of  ^tta  pereha  so  entirely  pro- 
vides for  the  remote  possibility  of  accidental  flaw  ooeur- 
ing  in  either  the  first  or  second  coat,  that  ail  risk  of 
defective  insulation  is  thus  avoided. 

*'  Experiments  made  with  a  short  length  had  pre- 
viously proved  that  an  hydraulic  pressure  of  five  tons  to 
the  s(}uare  inch  in  no  way  injured  the  insulation,  and  in 
the  highest  degree  confirmatory  of  this  is  the  result  of 
the  trial  recently  made  in  the  great  ocean  depths.  The 
actual  pressure  which  a  depth  of  water  exceeding  two 
miles  had  exerted  upon  its  structure  produced  not  the 
slightest  injuiy  to  the  insulation  of  the  submerged  por- 
tion of  our  cable ;  while  the  low  temperature  by  which 
it  was  then  surrounded  prodnoed,  as  had  been  anticipated, 
a  distinctly  beneficial  effect  on  the  electrical  condition  of 
the  gutta  percha.  For  a  cable  of  great  length,  neces- 
sarily limited  to  a  single  conductor,  we  cannot  suggett, 
on  electrical  or  other  grounds,  any  improvement  upon 
the  form  adopted  by  the  company. 

"  We  are.  Gentlemen,  yours  faith AiUv, 
**  WILDMAN  WHITEHOUSE,  Electrician. 
'*  *S.  F.  B.  MORSE,  Company's  Electrician  oo 

board  the  United  States  frigate  Niagara, 
"  tW.  THOMSON." 

*  ProfeMor  Morse,  inventor  of  the  sjitem  of  telcgnpliiog 
known  bv  his  nsme. 
t  Professor  of  Natunl  Philosophy,  Olaigow  College. 
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THE  DECIMAL  QUESTION. 

SiK,— There  were  two  couraes  open  to  Dr.  Gray,  by 
which  he  might  have  escaped  from  the  awkward  position 
in  which  he  has  placed  himself. 

If  his  evidence  before  the  Commissioners  had  been 
correct,  he  might  easily  have  proved  it ;  or,  having  dis- 
covered his  mistake,  he  might  frankly  have  acknow- 
ledged it;  and  the  terms  "  per^-erse*'  and  *'  mijustifiable" 
would  have  fallen  to  the  ground.  As  it  is,  he  perse- 
veres in  the  attempt  to  give,  by  inuendo,  an  appearance 
of  truth  to  that  which  he  cannot  establish  by  fact,  and 
these  terms,  therefore,  adhere  to  him  with  more  force 
than  ever. 

As  a  difference  between  Dr.  Gray  and  myself,  the 
matter  is  not  of  the  smallest  consequence,  but  as  it  resets 
the  first  step  towards  the  introduction  of  the  decimal 
system  into  our  weights  and  measures,  it  is  of  importance 
to  show  that  which  Dr.  Gray  denies,  that  the  change  we 
have  made  has  been  followed  by  all  the  advantages,  and 
even  by  more  than  its  projectors  proposed  to  gain  by  it. 
Dr.  Gray  sa^'s  in  his  letter  that  he  was  led  to  re-assert 
the  statement  made  in  his  pamphlet  by  Mr.  Hubbard's 
mode  of  examination,  founded  upon  that  pamphlet.  This 
is  certainly  not  borne  out  by  the  printed  evidence,  as  any 
one  may  see  who  chooses  to  refer  to  it,  for  there  the  sub- 
ject is  introduced  in  answer  to  a  question  asked  by  Lord 
Monteagle,  and  not  by  Mr.  Hubbard,  and  is  dragged  in 
head  and  shoulders  to  support  an  assertion  quite  as  un- 
tenable as  the  statement  itself. 

Let  us  examine  this  '*  plain  straightforward  business 
oommuhication,"  which  Dr.  Gray  makes  his  "  friend  of 
80  years'  standing"  responsible  for. 

Birst — **  That  the  change  had  not  been  attended  by 
any  reduction  of  labour,  out,  on  the  contraiy,yby  an 
increase." 

For  10  years  previous  to  the  gold  discoveries  in  Cali- 
fornia and  Australia,  the  average  yearly  influx  and  efflux 
of  gold  at  the  bullion  office  in  the  Bank,  were,  both  t<we- 
ther,  about  £6,800,000,  as  may  be,  seen  by  the  Parfia- 
mentary  returns.  The  average  of  the  last  six  years  is 
£18,600,000,  or  nearly  three  times  as  much.  In  August, 
1852,  the  pressure  upon  the  bullion  office  became  so  g^eat 
that  it  was  found  necessary  to  re-arrange  the  whole  office 
and  to  appoint  an  additional  clerk,  and  in  the  foUowing 
November,  in  the  very  midst  of  the  pressure,  without 
any  additional  assistance,  the  new  system  was  introduced. 
It  was  a  change  from  a  syrBtom  exceedingly  complex  to 
one  of  comparative  simplicity,  and  was  effected  with  the 
most  perfect  ease  and  without  hindrance  of  any  kind, 
and,  ever  since,  the  change  has  been  attended  in  every 
respect  by  a  saving  of  labour  to  all  concerned,  not  only 
in  account  keeping,  but  in  the  operations  of  weighing 
and  recording,  and  by  a  diminution  of  the  chances  of 
error.  Were  a  recurrence  to  the  old  system  to  take  place, 
it  would  require  additional  force  to  carry  on  the  business 
of  the  office.  ' 

So  much  for  the  first  part  of  the  statement.  We  now 
come  to  the  second: — '*  That  the  clerks  were  constantly 
obliged  to  refer  to  the  tables  showing  the  two  systems.'" 
It  is  impossible  that  this  could  ever  nave  been  the  case, 
because  there  never  was  any  such  table  in  use  at  the 
Bank,  nor  was  there  ever  any  need  of  such. 

Third. — That  "  the  new  system  was  found  so  incon- 
venient, that  two  of  the  largest  bullion  brokers  refused 
to  use  it." 
Now,  the  following  are  by  far  the  lirgest,  if  not  the 

only  bullion  brokers,  strictly  speaking,  in  London : 

Sharps  and  Wilkins,  Mocatta  and  Goldsmid,  Haggard 
and  rixley. 

The  two  latter  firms  use  no  other  than  the  new  sys- 
tem, and  the  first  use  it  in  all  their  gold  transactions. 
Who,  then,  can  those  "two  of  the  largest  bullion 
brokers"  be^  who  found  it  so  inconvenient  uiat  they  ro« 


fhsed  to  use  it.  Dr.  Gray  does  "  not  consider  himself  at 
liberty  to  mention  their  names."  Why  is  this  ?  Surely 
those  gentlemen  are  not  ashamed  of  their  nonconformity. 

I  have  now  gone  through  the  statement  ascribed  to 
Mr,  Haggard,  and  I  think  your  readers  will  agree  with 
me,  that  he  has  good  reason  to  say,  **  The  Lord  deliver 
me  from  my  friends." 

I  never  had  any  doubt  that  Mr.  Haggard  said  flome« 
thing  to  Dr.  Gray,  and  that  Dr.  Gray  understood  Mr. 
Haggpird  to  say  what  he  has  stated ;  but  Mr.  Haj^^^ard, 
well-informed,  with  his  mind  full  of  the  technicalities  of 
the  subject,  and  Dr.  Gray,  totally  ignorant,  would  need 
a  common  language,  and  be  very  likely  to  mistake  one 
another. 

Unfortunately,  however,  for  Dr.  Gray,  in  his  letter, 
he  has  made  the  statement  I  have  just  shown  to  be  in- 
correct his  own,  for  he  says: — **  Fourthly,  I  had  auured 
myself  of  the  facts  on  the  subject  before  I  was  examined ;" 
and  he  goes  on  to  say — *'  I  had  found,  moreover,  that 
Mr.  Miller  had  been  doing  all  in  his  power  to  obtain  a 
contradiction  of  Mr.  Haggard's  statement  on  authority." 

Of  the  former  part  of  this  statement  I  leave  your 
readers  to  judge.  As  to  the  latter,  I  state,  most  em- 
phatically, that  there  is  not  a  syllable  of  it  correct. 
When  the  statement  first  appeared  in  the  pamphlet, 
three  years  ago,  I  leproached  Mr.  Haggard  with  it;  but, 
from  that  day  to  this,  I  have  never  spoken  to  him  Qppn 
the  subject,  or  in  any  way  attempted  to  get  a  contradic- 
tion of  it. 

Merely  stated  in  a  loosely-written  anonymous  pam- 
phlet, it  was  not  of  any  consequence ;  but  made  to  appear 
in  evidence  before  Her  Majesty's  Commissioners,  it  was 
very  likely  to  give  a  false  impression  to  a  class  of  readers 
whom  it  is  everybody's  interest  rightly  to  inform. 

Dr.  Gray  sneera  at  what  he  calls  my  wonderful  arith« 
metical  discovery.  I  am  ready  to  confess  it  was  not  very 
profound — "  not  so  deep  as  a  well"-^ut  it  was  true,  and 
*  *  enough"  for  Hie  non-aivisibility-of-the-integerites.  It 
was  **  small  meat  for  babes,"  but  veiy  wholesome.  If 
the  Doctor's  mind  had  always  been  nourished  by  sudi 
pabulum,  it  would  not  have  lost  that  nice  sense  which 
IS  sometimes  needful  to  distinguish  between  the  troth 
and  what  only  looks  like  it. ' 

I  have  submitted  Dr.  Gray's  questions  to  the  Bullion 
Office,  and  have  received  the  subjoined  statement. 

I  am,  &c., 

W.  MILLER. 


STATfUKKT. 

It  is  snrpritiiig  that  Mr.  Hsggaid  should  have  made  the 
assert  ion  that  the  new  method  of  weighing  at  the  Bank  was  in- 
coDTeioent,  as  he  is,  or  was  himself,  an  advocate  of  a  dkc^mal 
•vttem  of  notation,  aod  pabllshed,  about  4  years  ago,  a  plan  for 
toe  adoption  of  the  pound  and  mU  system  in  one  of  the  periodical 
papers,  and  he  has  since  privately  circulated  a  pamphlet  on  the 
suDJect. 

The  advantages  of  decimal  weights  are,  that  they  are  much 
more  easily  read  from  the  scale-pan,  the  wei^fht  is  much  less 
likeljr  to  be  taken  down  erroneously,  as  there  is  do  possibilitpr  of 
enteriuff  any  denomination  in  the  wrong  columo.  The  weight 
is  callea  in  that  denomination  in  which  the'prioe  is  quoted,  and 
thus  the  neoessity  of  converting  troy  pounds  into  ounoes  is  got 
rid  of,  and  with  it  an  opportnmty  of  error. 

The  simplification  or  subsequent  calculations  need  not  be 
dwelt  upon,  as  it  is  of  the  nature  of  the  subject  and  too  plain  to 
require  a  word,  all  conversions  being  at  once  dispensed  with,  and 
the  public  having  the  advantage  of  a  closer  fraction  in  the 
estimate  of  the  standard  of  their  bars,  «  of  «Ajir  of  t^  ounce 
beinj^  now  treated  as  unity,  whereas  formerly  afi  fractions  under 
I  grains  were  not  paid  for. 

AKBWEBS  TO  OB.  GRAY'S  QUXSnOXB. 

1.  The  increase  of  clerks  in  the  bullion  office  took  place 
previous  to  the  adoption  of  the  decimal  mode  of  wekhing,  and 
was  occasioned  hy  the  goU  discoveries  in  CSsmomia  and 
Australia,  and  bj  interior  airangements  quite  independent  of 
any  method  of  weighing. 

2.  AU  the  brokers  in  London  in  their  gold  transaetlonseonfonn 
to  the  dedmal  mode.    The  Bank  iu  all  its  dsallngs.  dthsr  in 
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fold  or  lilTer,  uset  no  other  weights,  and  recognisef  no  othen. 
n  ^nj  case  where  dealers  bare  not  adopted  the  decimal  system, 
they  are,  iptofacto^  removed  from  the  opportonity  of  expressing 
lui  opinioti  on  the  comparatiTe  merits  of  the  old  and  new  systems. 

3.  Goldsmiths  and  jewellers,  whose  weighing  is  but  a  small 
part  of  their  boiineis,  follow,  of  coarse  the  praetiee  of  Gold- 
•mith's  UaU« 

4.  The  introdnction  of  the  decimal  weights  did  not  necessitate 
*'  tke  caknlation  of  an  entirely  new  set  m  tables  of  the  value  of 
|btei|pi  coins  for  the  use  of  the  Bank  itself,'*  as  no  such  tables 
do*  or  ever  did  exist. 

5.  The  troy  grain  is  never  used  in  bullbn  transactions,  and 
does  not  call  for  expression  in  the  decimal  system  used  at  the 
^nk. 

9.  A  let  of  decimal  weights  is  no  dearer  than  a  set  of  the  old 
ones. 


PARLIAMENTARY  REPORTS. 


8EB8IOKAL   PBIKTBD   PAPBRS. 
f  AS.  Re. 

DeUvered  on  August  19tk. 
!I3$.  Great  Tsrmoath  Election  Petition— MlnQtes  of  EHdeace. 
SSI.  Oommitteet  of  Supply —Report  from  Commtttee. 
•  Its.  Bllli— Kelp  Itanaftutare  (Ireland). 
196.  — ~—  Jodgments  (smended). 

First  Srssiosr,  I8fi7. 
n.  Baltic  and  Black  Sea  FleoU- Medical  Statistical  Rstmns. 

Delivered  om  Augutt  Mf  A. 
Wl,  Army  Hate— Retarn. 

354.  Oram's  Apparattu  for  Shlpe  and  YesfleU— Retam. 
3T8.  Charitable  Uies  BtU  and  Roman  Catholic  Charities  Bill— 

Lords'  Report. 
ItT.  BlUs— DiToroe  and  Matrimonial  Causes  (amended). 


198. 
199. 


Burial  Acti  .^meadmeat— Lords'  Amendmaats. 

Sale  of  OtMcene  Book*,  &c.,  PrerenUon  (as  amended  In 


Committee  and  on  re-c(»nmitment). 

Delnertd  on  August  aiH. 

331.  Sugar,  frc— Return. 

W4.  (yoroners— Return. 

*  Delhered  on  Augutt  22nd  and  Uth, 

UT.  Lunacy'— II th  Report  of  Commiidonen. 

199.  Lunacy  (Septlaad )— Copy  of  Corrsipondence. 

183.  Municipal  Boronfhs( Ireland)— Abttract  of  Statement. 
Common  Law  (Judicial  BusineM)  CommlMionem— Report 
Statistical  Tablet  relating  to  Foreign  Countries. 


1533. 


1638. 
1676. 
1TI8. 

X9U, 

191% 

•1973. 
19T6. 

1991. 
3064. 


PATENT  LAW  AMENDMENT  ACT. 

irrucAnoHB  roa  patiktb  aim  raotaonoir  illowis. 
IFrtm  OatetU,  Avgwt  21.] 

Daied  »tk  Ma9^  1857. 
Peier  Armaad  le  Comte  de  Fontaiaemoreau,  London,  Paris, 
sad  BruMCls— Improrements  in  the  oonstraotioa  of  imoke- 
consnming  fomaoes,  appUcable  to  boilers.    (A  communica- 
tion.) 

Dated  lOM  Jwnr,  1857. 
Frederic  Koehler,  3,  Flasbury-plaoe— Improrements  in  gun- 
powder. 

Dated  161*  Jioe,  1867. 
Charles  Bernard  Ochia,  16,  Place  Royal,  Paris—Improred 
metallic  roofing  slates. 

Dated  33itf  June^  1857. 
Willfaun  Stmoni,  Duntter,  Somerset- Improrcd  meant  of 
communication  between  the  passengers  and  guards  of  rail- 
way trains. 

i>«M14MJ«lr,1857. 
Henry  Hebblethwaite,  WUliam  ShutUeworth,  and  William 
Tasker,  lialifox,  Yorkibire— Improvements  In  preparing 
yams  for,  and  in  machinery  or  apparatus  employed  in  print- 
Inc  yarns  for,  carpets  or  other  similar  fobries. 
Dml€d  151*  Jw^,  1857. 
Uennr  BIsadford,  Saadridge  wvmbam,  near  Chippenham, 
Wilts— An  improved  combination  of  ap|»zatas  for  distri- 
buting maaure. 

i>aM  1611  J«%.  1857. 
Wrii^t  Jones,  Pendleton,  near  Manchester— Improvements  In 

mouldlaa  fmr  oasdag  metals. 
GaUlanmeDefls,  ManeUle,  Fraaca^Certala  improvements  la 
preventing  incrustatioa  la  boilers. 

Dated  181*  Ju^*  1867. 
William  Cliff,  Queen'i  Hotel.  St.  Martin's-le-Grand— A  new 
system  of  applying  the  air  from  the  bellows  and  other  means 
to  tbe  forge.    (A  oemmunii  attoa. ) 

DaUd  tind  Jut^,  1957. 
Winiam  George  Armstrong.  Mewcastle-upoa-Tyne— Improve- 
ments la  the  mode  of  sdjnstiag  ordasiaoe  for  fire  by  night 
and  day. 

Dated  Vth  Juh*  1657. 
Charles  William  Slemeas,  Joha  street.  Adelphi— Improve- 
meats  in  ref^iaeratiag  and  producing  Ice,  and  in  apparatus 
or  msdilnery  for  that  pnrpoie. 


3066.  Hartley  Kenyon,  Manchester— Improvements  la  the  tnjstineal 
of  certain  compouads  of  silica,  alumina,  soltom,  or  potaab, 
and  the  application  of  tuch  compound  in  the  procetsat  oC 
printing,  dyeing,  tawing,  paper^making,  or  In  aay  othar 

Srooets  in  which  the  alumina  of  ooomieroe  Is  employed, 
liam  Edward  Jones,  Birmingham— Improvements  la  tba 
manufocture  of  Iron  plates,  toeh  as  beilar  plaSss,  plasea  for 
ship  building,  and  other  similar  purposes,  aad  also  la 
machinery  for  the  maauikcture  of  tndi  plates. 
2070.  George  Hallen  Cottam  and  Henry  Riehard  Cottam,  8t.  Pan* 
crat  Iroa  Works,  Old  St.  Paaoras-roed- Improvcsnenla  in 
the  mannfoeture  of  children's  oots  and  metallic  bedsteads. 

Dated  301*  JuUi,  1867. 

3073.  William  Stettlnint  Clark,  133,  High  Holbom— Improvemcnti 
In  kegs  for  holding  gunpowder  and  articles  of  a  similar 
nature.    ( A  communication. ) 

8074.  Samuel  Coulson,  Sheffield- Improvements  In  preparing  eola- 
tions for  ooatlng  with  alumlnittm. 

3076.  Thomas  Ivory,  Edinburgh— Improvements  la  rotary  and  red- 
procating  engines. 

3078.  Henry  Bauerrichter  and  Gnstavus  Oottgetreu,  Chartarboose- 
square— Improvements  In  the  arraagementa  or  adaptation  of 
ttereotoopic  apparatus,  and  In  boxes  or  cues  Ibr  eontaialag 
the  same. 

Da<^31ff  JU^,18S7. 
8080.  Edward  Evans,  Holywell   Flint,  and  George  Potts  Boskell, 

Stookyn,  near  Holy  will— Improvements  In  rsaping 

mowing  machines. 
3083.  Henry  Bernoulli  Barlow,  Ifanchester^Certaln  Improve 

in  telf-actlng  mules  for  spinning     (A  commualeatlon.) 
3086.  Antoine  Qaly-Caaalat,  and  Adolpha  Hulllaid,  Paris— An 

proved  apparatui  for  and  mode  of  n  anfocturing  sulpbaretof 

carbon,  animal  charcoal,  and  carbonic  add. 
3086.  Thomas  Harkland,  Hyde,  Chester— Certain  Improvetnenti  la 

power  looms  for  weaving. 
3088.  William  Gamham,  5,  Bedftod-terrace,  Upper  Maaor-stred, 

Cheltea— Improvements  in  pumping  apparatus. 
3090.  John  Beale,  East  Greenwich— An  improved  oonstmctlon  of 

rotaiy  engine,  applicable  for  pimiping  and  measorlng  fluids, 

or  far  the  production  of  motive  power. 

Dated  It/  August^  1857. 
3093*  Charles  Avrll,  Paris— Improvementa  in  the  mode  of  forsiag 

ihe  printing  turftice  of  blocks,  plates,  cylinders,  llthograpbio 

stones,  or  other  similar  bodies  made  use  of  for  printing  la 

colourt. 
3693.  Riehard  Coleman,  Chelmtford— Improvements  In  Impleeseats 

for  ploughing,  hoeing,  and  leariiying  land,  aad  la  agricolta- 
%  ral  steam  engines  uted  for  the  trtctmn  of  such  implements. 
3094.  Guillaume  Felix  Arous,  39,  Rue  de  TEohiquier,  Psris-Ias- 

provi-nienta  In  teed  drillt. 
3096.  Edwin  Maw,  Doncatter  Iron  Worki,   Yorkshire— Improve- 

menia  iu  oonttructlng  railway  croisingt,  points,  and  switches. 
9098.  William  Hopkinson,  Huddersfleld— Certala  tanproveawats  la 

steam  eagtnes. 
3100.  Richard  Archibald  Brooman,  166,  Fleet- street— Improveasaats 

in  drcular  tawing  machinery.   (  A  communication. ) 
3103.  John  Gray,  Hill-street,  Peckham— Certain  Improvemeats  la 

doors  for  faraaees  aad  flreplaees. 
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611. 
619. 
019. 

635. 
536. 
637. 
538. 
634. 
637. 
567. 
595. 
596. 

603. 
639. 
631. 
649. 


August  2Ut. 
John  Barber. 
Jobn  Turner. 
Augusts  Quidde  aad  Chss. 

Mayet. 
Frands  ConUIane  La  Croix. 
Gulteppe  De*lnoend. 
James  Edward  Shearmaa. 
Joha  KIrkham. 
George  Bamett. 
Rd.  Archibald  Brooman. 
Joseph  Slatterie  Edwards. 
Rd.  Archibald  Broomaa. 
Henry     Duncan     Preston 

Cunniariiam. 
William  redder. 
Robert  Malr. 
Gerard  Ralstoa. 
Jean  Louis  FrHMc  Bardla. 


•59.  Luke  Barton  aad   Edwis 
Stanley  Brookes. 

799.  Jsmes  Edward  Cola. 
1481.  James  Edgar  Cook. 
1547.  Stanislaus  Hoga. 
1635.  William  Edward  Newtoa. 
1699.  Frederick  Warner. 

August  tsth. 

677.  Edward  Mucklow. 

579.  William    Heary    Thora- 

thwdte. 
581.  Samuel  Draper. 
585.  Edgar  Heale  aad  Mary  Ana 

Heale. 
633.  William  Bartl^  aad  The- 

'  masHardmai 
931.  Thomas  Craddoak* 
1019.  Joha  Matthews. 


Patutts  on  which  ma  Stamf  Dutt  or  160  Hia  bm>  Paia. 


Augmi  17(A. 
1937.  Joha  Grist. 

August  19M. 
1853.  MaUhew  Curtis,  Willlsm 
Henry  Rhodes,  and  Joha 
Wain. 
1673.  John  Gedge. 
1884.  John  Gray. 

August  30M. 
1838.  Wm.  Henry  Smith,  M.D., 
Heary  Beisemer,  and  Ro- 
bert Longidon. 
1861.  John  Kerton. 


1154.  ArlsUde    Baltbaaaid    Be- 

rard. 
1856.  Julian  Louis  Plana  Jeaa 

Baptiste  Hedor  BoweL 
1894.  Pierre  Amabla    da  Bdat 

SImoa  Sicatd* 

Augimstnsi, 
1973.  WUliam  Smith  and  Tho- 
mas Phillips. 

AuMusitin4. 

1846.  James  Lamb  Haacock. 
1860.  Thcaaas  Bayter. 
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FRIDAY.  SEPTEMBER  4,  1857. 


ON  CHINESE  POISON. 

Br  D.  J.  Macoowan,  H.D.,  or  Ninopo. 

In  conseqaence  of  the  airocioiu  attempt  of  the  Can- 
tonese to  poison  the  foreign  oommnnity  at  Hong  Kong, 
applications  have  been  to  us  from  various  quarters  for  in- 
formation on  poisons  known  to  the  Chinese.  An  inves- 
tigation of  Chinese  toxicology  woold  require  much  time 
and  spedal  study,  which  we  despair  of  being  able  to  de- 
vote to  that  interesting  subject.  In  default  of  present- 
ing anything  of  value  to  the  sdentifio  inquirer,  we  sub- 
mit for  the  perusal  of  the  general  reader  the  limited  in- 
fonnation  we  possess  on  Chinese  poisons.  From  the 
period  of  the  Han  dynasty  to  the  present  day  poisoned 
arrows  have  been  employed  both  in  the  chase  and  in  war- 
€sre ;  les^,  however,  oy  tliie  Chinese  proper  than  by  the 
so-called  aborigines,  or  Miautsa'.  In  the  hands  of  the 
latter,  they  are  formidable  weapons.  Instant  death  is 
inevitable  from  the  slightest  aSnasion.  The  Chinese 
possess  no  agents  for  counteracting  the  poisons  of  the 
hill  tribes  ;-*the  Pun  Ttua  states  that  these  Inner  Bar- 
barians apply  borax  sometimes  with  success  to  poisoned 
wounds;  and  it  is  commonly  reported  that  for  their 
various  virulent  poisons  they  possess  perfect  antidotes. 

We  are  acquainted  with  onty  one  of  the  inoculating 
poisons  of  the  Chinese  a  watery  extract  of  the  root  of 
the  <foiM96 — a  perennial  creeper  found  on  the  hills  of 
the  central  provinces.  Its  botanical  character,  as  well 
as  its  precise  ph^ological  action,  we  have  yet  to  ascertain . 
Its  active  pnnciple  appears  to  be  highly  volatUizable  and 
great  exactness  is  needed  in  preparing  it.  Small  ani- 
mals are  kept  in  readiness  for  testing  the  strength  of 
the  extract;  they  are  punctured  with  a  point  chai^ged 
with  the  poison ;  and  when  its  virulence  is  sufficient  to 
occasion  instant  death,  it  is  boiled  no  longer.  A  native 
physician  who  saw  it  prepared  by  the  hunters  of  the  ad- 
jacent district  of  Funghwa,  states  that  sometimes  they 
prick  their  arms  to  let  blood  flow  to  the  wrist,  and  after 
carefully  wiping  the  part  near  the  wound,  apply  some 
of  the  pasty  extract  to  the  lower  end  of  the  line  of 
blood,  which  it  rapidly  blackens  thronsh  its  whole  length ; 
and  it  is  affirmed,  that  were  the  continuity  with  the  in- 
cision unbroken,  the  morbific  action  of  the  subtle  agent 
would  penetrate  the  wound  and  prove  quickly  fatal.  It 
is  sometimes  applied  to  the  tongues  of  the  unwary  as  a 
practical  Joke---when  it  occasions  a  keen  sensation  of 
formication.  The  dried  root  is  administered 'where  the 
nerves  of  motion  are  impaired.  The  Funghwa  hunters 
traverse  in  winter  the  mountainous  regions  of  Chihkiang 
in  pursuit  of  tigers  that  are  sometimes  taken  by  being 

Sieroed  with  arrows,  the  necks  of  which  are  bound  with 
laments  of  cotton  saturated  with  the  poison ;  at  other 
times,  spiings  charged  with  these  arrows  are  adjusted 
to  the  lair  of  the  animal  for  its  destruction.  When  a 
limb  is  struck  the  beast  writhes  awhile  before  expiring, 
but  when  wounded  in  the  body,  he  leaps  forward,  staggers 
and  falls  dead  immediately. 

Attached  to  the  imperial  body  guard  is  a  corps  of 
hunters,  who,  when  on  the  chase  in  pursuit  of  edible 
game,  provide  themselves  with  envenomed  missives  to  be 
eoaployed  against  wolves. 

Latterly,  poisoned  arrows  have  fallen  into  comparative 
disuse  as  implements  of  war,  owing  to  an  increasing 
familiarity  with  firearms.  We  are  acquainted  with  the 
contriver  of  a  machine  which  was  designed  to  be  used 
against  the  English  during  the  late  war.  It  succeeded 
so  well  in  picunj^  off  ^oats  which  were  led  over  the 
cords  oommanicating  with  it,  that  the  military  com* 


misnon  strongly  recommended  its  adoption  for  destroying 
barbarian  bipeds.  Unfortunately  for  the  patriotic  in- 
ventor, the  treaty  of  Nanking  caused  the  dispersion  of 
the  game  Just  as  it  was,  as  he  supposes,  about  to  be 
lai^y  bagged.  It  need  hardly  be  added  that  in  the 
hands  of  assassins  this  easily  obtainable  poison  would 
prove  a  potent  means  of  destruction ;  as  a  slight  punc- 
ture of  an  instrument  charged  with  it,  would,  from  its 
rapid  absorption,  be  a  sure  coup  dt  ffraee. 

It  is  not  our  purpose  to  point  out  all  the  virulent  agents 
which  unscrupulous  Chinamen  are  likely  to  employ 
against  an  enemy.  We  shall  only  add  one  more  of  the 
inoculatingclasB,  and  that  chiefly  on  account  of  its 
novelty.  When  the  late  commissioner  Lin  was  devising 
means  for  the  extirpation  of  English  barbarians  at  Can* 
ton,  some  of  the  gentry  of  that  city  actually  proposed 
to  H.  E.  to  rid  the  place  of  certain  prominent  and  ob- 
noxious individuals  by  infecting  them  with  Uproty* 

Lin  indignantly  rejected  the  proposition,  as  unbecoming 
a  civilized  people.  That  Chinese  statesman  was  a  brave 
and  honourable  man ;  his  mesent  Nanchn  successor  has 
no  claim  to  such  virtues.  His  chief  objection  to  the  use 
of  leprous  virus  would  be,  it  is  said,  the  tardiness  of  its 
action;  it  is  believed  that  more  than  a  month  elapses, 
after  the  introduction  of  the  animal  poison,  before  it  be- 
gins to  show  itself  in  its  victim.  Our  knowledge  of 
this  foul  malady  is  too  imperfect  to  justify  us  in  pro- 
nouncing such  an  inoculation  as  impracticable.  iTor 
have  we  any  remedy  to  propose  for  an  officer  who  finds 
himself  thus  tainted.  However,  the  gallant  sufferer, 
though  invalided,  would  be  fkr  from  being  unserviceable. 
If  the  everyday  people  of  his  acquaintance  shun  him, 
his  society  would,  on  the  other  hand,  be  courted  b^  the 
f/tte  of  the  medical  profession,  and  to  a  public  spirited 
practitioner  of  the  art  of  war,  it  ought  to  be  consolatory 
to  know  that  pathological  science  would  derive  more 
advantage  from  observations  on  his  case,  than  would 
be  afforded  by  the  cadavers  of  a  whole  mess. 

There  are  poisons  also  which  are  inhaled.  A  person 
who  aided  a  magistrate  in  the  administration  of  a  poison 
of  this  class  gives  the  foUowing  narrative  of  the  trans- 
action, which  was  a  fiUacide.  (Our  apology  for  coining 
this  word  is,  that  it  is  needed  to  denote  a  crime,  or 
rather  extra-judicial  practice  not  uncommon  in  China, 
resorted  to  for  making  away  with  dangerous  adult  sons.) 
The  son  of  that  officer  was  a  lawless  and  incorrigible 
character,  who,  by  misdemeanours,  perilled  the  safety  of 
his  family,  and  they  determined  on  his  removal.  To 
effect  that  object  wi&out  publicity,  no  small  finesse  was 
requisite  on  the  part  of  his  father  and  friends.  Suspect- 
ing their  designs,  he  became  excessively  wary ;  on  the 
day  agreed  for  his  execution,  the  father  feigned  to  be 
withholding  the  son's  much-loved  opium,  until  he  could 
induce  the  hapless  youth  to  take  a  draught  of  tea,  which 
he  was  artfully  led  to  suppose  was  drugged.  At  length, 
afiecting  to  be  wearied  by  the  son's  contumacy,  the 
father  gave  him  his  opium  pipe,  mixing  with  the  genial 
papaver  another  drug  intensely  venomous.  After  a  few 
inhalations  the  victim  fell  into  a  stupor,  which  was  fol- 
lowed by  convulsions,  to  which  his  athletic  frame  suo- 
cumbed  in  less  than  six  hours.  Lest  it  be  thought  that» 
in  publishing  an  account  of  this  smokable  poison,  we  are 
fulminating  an  insidious  '*  counterblast "  against  tobacco* 
we  would  state  that  few,  except  the  mandarins,  are  in 
possession  of  the  secret ;  or,  if  there  is  no  comfort  in  that 
to  the  lovers  of  cheroots,  we  add  that,  unlike  arsenic, 
this  noxious  agent  i-enders  dying  tolerably  easv. 

To  the  same  dass  belong  those  drugs  which  are  em- 
ployed by  butglars  for  stupefying  the  inmates  of  the 
house  to  be  robbed.  Ever  since  we  read  in  Commissioner 
Lin's  anti-opinm  diatribe,  references  to  medicines  used 
by  robben,  kidnappers,  and  sorcerers,  which  that  statea- 
man  compared  to  the  prohibited  narcotic,  we  have  been 
vainly  endeavouring  to  investigate  their  nature.  There 
is,  however,  abundant  evidence  that  such  agents  are  em* 
pibydd  td  induee  stupor  for  criminal  purposes. 
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Kidnapping  mala  children  for  aale  in  8iam  or  the 
Straita  haa  long  been  a  oommon  practice  on  tiie  aeaboud, 
and,  a  short  time  since,  to  meet  the  demand  for  Chinese 
females  in  Cuba,  many  girla  were  kidnapped.  The  pro- 
vincial capital,  Hangchau,  was  thrown  into  conatema- 
tion  in  consequence  of  the  paucity  of  slave  labour  in  the 
West  Indies.  Popular  placarda  and  official  proclama- 
tions were  posted  everywhere,  warning  the  inhabitants 
against  the  villainous  agents  of  foreign  barbarians,  who 
were  prowling  in  search  of  female  children.  Two  mis- 
creants were  detected  with  their  litUe  prizes,  and  imme- 
diately beaten  to  death.  From  the  docunlents  published 
on  that  occasion,  it  appears  that,  for  very  young  children, 
a  drug  is  employed,  which,  on  being  appued  to  the  face, 
produces  a  degree  of  insensibility,  enabling  the  operator 
to  lead  the  little  one  away  unresistingly.  For  those  of  a 
lar^r  growth,  aa  well  as  for  adults,  something  is  given, 
which,  by  irritating  the  throat,  causes  aphony.  At  other 
times  they  seem  to  employ  an  ansosthetic  for  criminal 
purM)86s. 

We  must  adduce  one  instanoe  of  a  proposal  to  stupify 
by  drugs  of  this  charscter.  When  Ningpo  was  in  pos- 
session of  the  English,  a  bold  eSmi  was  made  for  its 
re-capture  by  surprise.  A  large  number  of  '* braves" 
were  secretly  housed  in  the  city,  and,  a  few  hours  before 
the  time  appointed  for  rising,  the  mandarins  sent,  for 
distribution  among  a  portion  of  th«  concealed  foroe,  a 
quantity  of  stupefying  drug  in  the  form  of  pastiles.  Ar- 
rangements were  made  for  a  simultaneous  attack  on  the 
west  and  south  gates  by  night,  and,  while  some  of  those 
within  the  city  were  to  set  o£f  noxious  vapour  in  houses 
occupied  by  the  En^ish-'-others  were  to  force  open  the 
gates.  The  plot  failed  through  the  dilatoriness  of  the 
fumigating  Fquad.  They  amved  too  late.  The  noise 
of  the  attack  aroused  the  English,  and  its  partial  suc- 
cess enabling  a  large  force  to  enter  the  citv,  caused  a 
dreadful  carnage  among  the  spirited  assailants.  Tet 
their  confidence  in  the  utility  of  fumigation  was  not  im- 
paired ;  for  it  was  not  long  after  that  a  barbarian  soldier 
was  captured  by  this  means,  and  beheaded.  Many  were 
the  plans  set  afoot  for  the  captore  of  the  English  chief, 
Pu'tisig-chS,  for  whose  head  ten  thousand  taels  were 
offered.  At  the  present  juncture  our  friends  in  the  South, 
whose  heads  are  of  any  particular  value— we  mean  in  the 
Chinese  market,  would  do  well  to  keep  thehr  eyes  open. 

It  is  said  that  not  far  from  every  poison  its  antidote 
may  be  found.  These  soporific  pastUes  come  within 
that  rule.  The  difficulty  in  poisoning  cases  is  to  know 
where  to  look  for  the  desired  neutraliaer.  Thai  our 
toxicological  notes  may  not  be  wholly  devoid  of  practi- 
cal information,  we  shall  sive  some  simple  directions  for 
tiie  guidance  of  those  whose  premises  are  invaded  by 
nimi^tors.  It  is  assumed  that  you  are  wide  awake  at 
the  time,  for  if  you  are  caught  napping  there  is  no 
remedy.  In  the  .first  place  then,  take  care  that  you  do 
not  bawl  out.  Shut  your  mouth.  Hold  your  breath.  Bush 
at  the  intruder— sieie  his  tail  in  your  left  hand  and  with 
the  thumb  and  index  finger  of  the  right,  lay  hold  of  his 
nose  just  above  the  alae  with  a  firm  ffrip,  and  a  bolus  will 
plump  out  of  each  nostril  with  which  you  are  to  plug 
your  own  nasal  passage  (do  not  be  fastidious),  and  you 
may  then  commence  breathing  (your  mouth  still  dosed) 
— for  these  medicated  pledgets  possess  the  property  of 
decomposing  the  somnolent  gas.  If  successful  m  these 
manipulations  you  will  have  the  gratification  of  seeing 
your  foe  gasp  and  tumble  over  horM  de  combat  into  the 
pit  he  had  prepared  for  you.  Allusions  are  often  made 
to  a  mysterious  and  extremely  virulent  poison  taken  by 
men  of  high  rank  when  on  the  eve  of  execution :  it  is 
derived,  according  to  vulgar  belief,  from  a  protuberance 
on  the  head  of  a  species  of  stork.  Whatever  the  agent 
may  be,  it  is  unquestionably  one  of  great  potency.  An 
officer  who  was  eye-witness  to  the  decapitation  of  the 
venerable  and  lanisnted  general  Tn  Tsien,  informs  us 
that  when  that  victim  of  Mancha  malignaof^  was  led 
out  to  slaughter,  somethiog  WM  plKMd  on  Um  tip  of  ya 


tongue,  which  without  the  infliction  of  pain  rendered 
him  insensible  in  less  than  half  an  hour.  ^  Friendly 
mandarins  then  retained  his  moribund  frame  in  an  erect 
posture  to  receive  the  painless  death*blow. 

Nearly  all  the  vegetable  and  mineral  poisons  known 
in  the  West  are  found  in  China,  and  have  been  employed 
for  homicidal  or  suicidal  purposes.  Laurel  water,  hem- 
lock, hyascimus,  belladonna,  stramonium,  and  nux 
vomica  and  a  long  list  of  other  indigenous  plants  known 
and  unknown  are  always  at  hand,  though  not  often  em- 
ployed, owing  to  the  facility  of  obtaining  opium.  Uops 
are  often  poisoned  by  thieves,  who  give  them  nee  in 
which  nux  vomica  has  been  boiled.  It  is  not  an  unoom- 
monpraetioe  for  countrymen  to  throw  an  inAuioii  of 
croton  tiglium  into  a  pond,  a  mode  of  fishing  made  tttty : 
— the  morning  followu^  the  operation  every  fish  is  found 
floating  on  the  surface,  dead.  They  aie  taken  to  mar- 
ket, but  though  somewhat  insipid  are  innoxious.  Some 
species  of  fish  found  on  the  coast,  it  should  be  added,  are 
intensely  poisonous,  as  of  course  are  several  kinds  of 
mushrooms,  which  with  other  edible  poisons  are  employed 
by  those  who  aim  at  robbery  or  murder.  For  suieide, 
after  opium,  the  most  common  agent  is  the  sediment  of 
brine— whidi  is  highly  corrosive.  Purs  gold  is  not 
uncommonly  used;  it  probably  aets in  the  same  mannor. 
Quicksilver  has  also  been  used  for  the  same  purpose ;  we 
are  uninformed  respecting  its  action.  Arsenic,  althocjgh 
cheap  and  abundant,  is  not  easily  procured,  vendors  bei^g 
held  responsible  for  consequences,  whether  suicide  or 
murder.  The  yellow,  or  sesqui-sulphuret  (or^tiiiMf) 
abounds  in  Kungchang  in  the  S.W.  ofKansuh.  It  is 
Employed  externally  to  venomous  wounds ;  as  a  stanm- 
tatory  to  counteract  miasmatic  effluvia  in  snmaer,  and 
internally  as  a  tonic  in  several  diseases,  and  asa  paimphy- 
lactic.  On  the  fifth  day  of  each  fifth  month,  persons  of 
every  age  and  condition  drink  spirituous  liquor  in  which 
some  powdered  orpiment  has  neen  thrown,  under  the 
belief  that  it  is  preventive  of  epidemic  diseases.  The 
Chinese  do  not  consider  this  mineral  as  related  in  any 
way  to  arsenic.  By  arsenic  they  mean  the  red  or  ptoto- 
snlphuret  {realgar).  This  mineral  is  found  abondantly 
in  Sinyang— Honan ;  arsenious  add  {whin  settcfo)  is  also 
met  with,  a  collateral  product,  it  is  said,  in  some  glass 
work,  derived  doubtless  from  an  ore  of  cobalt.  The  sol- 
phurets  were  known  to  the  ancient  akhymists  of  China, 
and  were  early  employed  in  medicine ;  the  utility  oCthe 
last  named  in  intermittent  fever  has  not  been  long  known, 
says  the  Fun  Tsau— Materia  Medica.  Water  in  which 
common  green  bean  has  been  boiled  and  pounded,  is 
given  in  cases  of  arsenic  poisoning.  It  can  be  of  nse 
only  as  a  demulcent.  We  are  told  that  Mongolian 
hunters  beyond  the  wall  eat  it  to  enable  them  to  endure 
cold  when  patiently  lying  on  the  snow  to  entrap  mar- 
tens. In  this  part  of  China  arsenic  is  taken  by  diven, 
who  in  cold  weather  plunge  into  still  water  in  pnmiit  of 
fish  which  are  then  found  hybemating  Anoog  stones  at 
the  piers  of  bridges.  We  perceive  with  regret,  that  the 
modem  Chinese  have  added  arsenic  to  their  habitual 
stimulants.  The  red  sulphuret  in  powder  is  mixed  with 
tobacco,  and  their  Joint  fumes  are  smoked  in  thsordlnaipr 
manner.  We  have  met  with  no  habitual  smokers  of  this 
compound  of  mineral  and  vegetable  poisons,  hut  persons 
who  have  made  trial  state  that  diuiaess  and  st^aess 
attend  first  attempts.  After  a  few  trials  aneniated 
tobacco  may  be  taken  without  any  apparent  ineonveM- 
enoe.  From  reports  given  of  it,  we  iiifer  that  its  eflects 
on  the  Clunese  are  analogous  to  what  is  observed  amosig 
the  arsenic  eating  peasants  of  Austria.  The  nam  of 
arsenical  vapour  by  inhalation  merits  the  aitsntMNi  of 
^ysicians  as  a  remedial  agent. 

At  Pekin,  where  arseniated  tobacco  is  most  in  uao.  it 
costs  no  mors  than  the  unmixed  article ;  it  may  be  known 
by  the  red  cdonr  impwted  to  the  v^^olable  by  thepow- 
dmd  proto^Bulphnret.  Its  introdudiOB  is  altribnted  to 
Cantonese  fro&  Chanten.  If  thb  be  oorreel,  ii  is  pto- 
bAble  thftt  these  Sontiwnwr*,  «mhk  ia  the  Koitk  to  pro. 
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cure  the  ZDUBcatory  to  which  they  are  addicted,  sou^j^ht 
to  aopease  a  craving  for  the  pungent  btit  harmless  lime 
and  Mtel-nut,  hy  substitutin  j;  the  deleterious  mineral  gas. 
Many  of  the  miserable  victims  of  opium,  to  whom  that 
narcotic  is  a  necessity  and  not  a  pleasure,  have  eagerly 
employed  the  new  stimulant  to  prop  and  exhilarate  their 
exhausted  bodies,  and  perhaps  have  thereby  ameliorated 
and  prolonged  their  existence.  We  would  fain  hope 
tha  t  the  u^  of  arsenical  stimulants  will  not  become  gene- 
ral; yet  that  pemioioua  custom  is  extending,  and  we 
know  our  race  too  well  not  to  entertain  fears  on  the  sub- 
ject. It  is  even  stated  that  for  a  time  at  least,  the 
reigning  imperor  in  his  bo^-hood  preferred  tobacco  thus 
mineralized.  Arsenical  ores  are  used  in  the  arts.  In 
domestic  economy  the  red  sulphuret  is  employed  for  mak- 
ing away  with  rats  and  husbands. 

There  is  no  evidaiee  that  poisoning  as  an  art  has  been 
practised  in  China,  and  we  search  her  annals  in  vain  for 
a  case  parallel  to  that  of  Hong  Kong.  Novelists  some- 
times describe  the  poisoning  of  armies  or  large  numbera 
of  people— the  account  of  the  aboriginal  chief  Manghwoh, 
who  poisoned  the  springs  of  which  the  Chinese  army 
drank,  will  recur  to  the  reader  of  the  historical  romance 
••The  Three  Stetes."  It  may  be  that  insUnces  of 
this  kind  are  founded  on  fact ;  but  the  obvious  futility 
of  any  attempt  to  ^ison  fatally  on  a  large  scale  is  a 
guarantee  that  it  will  be  seldom  resorted  to  in  warfare. 
Could  such  appliances  be  made  subservient  to  the  des- 
truction of  masses  of  men,  they  would  certainly  be  put 
in  requisition,  as  total  annihilation  of  antagonists  i^  al- 
ways the  aim  of  Chinese  heroes.  *'  No  quarter"  is  their 
war  cry  and  "  peculiar  institution." 


NATIONAL  ASSOCIATION  FOR  THE  PROMO- 
TION  OF  SOCIAL  SCIENCE,  1837. 

This  Association,  of  which  Lord  Brou|[ham  is  preei- 
dent,  and  the  Mayor  and  Recorder  of  Birmir^ham  vice- 
prcsidente,  will  hold  it«  first  meeting  at  Birmingham,  on 
October  12th  and  the  four  followinjf  days. 

The  object  of  the  Association  is  to  aid  the  develop- 
ment of  the  social  sciences,  and  to  guide  the  public  mind 
to  the  best  practical  means  of  promoting  the  amendment 
of  the  law.  the  advancement  of  education,  the  prevention 
and  repression  of  crime,  the  reformation  of  criminals, 
the  establishment  of  due  sanitary  regulations,  and  the 
tecognition  of  sound  principles  in  all  questions  of  social 
economy. 

The  proposed  mode  of  action  is,  once  in  every  year,  to 
bring  together  the  various  societies  and  individuals  who 
are  engaged  or  interested  in  furthering  any  of  the  above 
objects,  and,  without  trenching  upon  their  independent 
exertions,  to  elicit  by  discussion  the  real  elements  of 
truth,  to  clear  up  doubta,  to  harmonise  discordant 
opinions,  and  to  afmrd  a  common  ground  for  the  mutual 
•xchange  of  reliable  information  on  the  great  social 
problems  of  the  day. 

^  The  better  to  carry  out  this  plan,  the  Committee  have 
divided  the  Association,  for  the  present,  into  five  depart* 
ments.  viz.,  Jurisprudence  and  Amendment  of  the  Law, 
Education,  Punishment  and  Reformation,  Public  Health, 
and  Social  Economy ;  but,  at  the  time  of  each  meeting, 
any  department  will,  if  necessary,  be  sub-divided  into 
iectioos,  for  the  more  convenient  transaction  of  its  busi- 
ness.   A  committee  has  been  appointed  for  each  section. 

Full  particulars  of  the  business  to  be  transacted  in  each 
department  will  be  published  previous  to  the  meeting, 
but.  in  the  meantime,  and  in  order  more  fully  to  ex- 
plain the  range  of  topics  on  which  papers  and  discussion 
will  be  received,  a  snort  statement  is  subjoined  under 
the  head  of  each  section. 

The  Department  of  Jurisprudence  and  Amendment  of 
the  Law  is  under  the  presidency  of  the  Right  Hon.  Lord 
Jolm  Russell,  M.P.,  and  will  be  occupied  in  discusring 
ih«  acieoc*  of  civil  jurisprudence ;  its  bearing  on  Uie 


social  condition  of  the  people,  the  advantages  derivable 
from  a  wide  diffusion  or  its  principles ;  the  practical  dor 
fecta  in  our  laws ;  the  evils  arising  from  such  defects ; 
and  the  fitting  remedies. 

The  Department  of  Education  is  under  the  presadenqy 
of  the  Right  Hon.  Sir  John  S.  Pakington,  Bart.,  M.P., 
and  will  deal  with  the  various  questions  relating  to 
education,  both  industrial  and  intellectual,  whether  of 
the  upper,  middle,  or  lower  classes  of  society ;  the  founda- 
tion schools  of  the  country ;  the  connection  of  art  and 
literature  with  national  education,  ^c. 

The  Department  of  Punishment  and  Reformation  \a 
presided  over  by  the  Bishop  of  London,  and  in  thia 
section  will  be  discussed  the  various  questions  relating  to 
the  prevention  and  repression  of  crime ;  the  reformation 
of  the  criminal ;  the  beet  node  of  secondary  punishment ; 
prison  discipline ;  the  management  of  reformatory  schools 
and  inttitutions,  &c. 

The  Department  of  Public  Health,  of  which  Lord 
Stanley  M.P.,  is  president,  will  be  oocupied  with  the 
consideration  of  the  various  questions  relating  to  the  . 
public  health  and  the  prevention  of  disease ;  it  will  col-  * 
leot  statistical  evidence  of  the  relative  healthiness  of 
different  localities,  of  difierent  industrial  ocenpatioDi, 
and  generally  of  the  influence  of  exterior  drcumstaooei 
in  the  production  of  health  or  disease ;  it  will  disonss 
improvements  in  house  construction  (more  especially  as 
to  the  dwellings  of  the  labouring  classes),  in  drainage^ 
warming,  ventilation;  public  baths  and  wash-hoosss; 
adulteration  of  food  and  its  effects;  the  iVmetions  of 
government  in  relati(m  to  public  heaith,  the  legislative 
and  administrative  machinery  expedient  for  its  presero 
vation;  sanitary  police,  quarantine,  4;c. ;  poverty  in 
relation  to  disease,  and  the  effect  of  unhealthiness  in  tfae 
prosperity  of  places  and  nations. 

The  Department  of  Social  Economy  is  presided  oiv«r 
by  Lord  Lyttelton,  and  in  this  section  will  be  con- 
sidered the  various  questions  relating  to  social  economics ; 
the  conditions  of  industrial  success,  whether  of  nations  or 
individuals ;  savings  banks  and  insurance ;  the  relaUon 
between  employers  and  employed ;  strikes  and  combina- 
tions ;  l^slative  interference  with  the  houn  and  wages 
of  labour;  legislative  regulation  of  profisssions,  tram, 
and  employment  generally,  and  of  price  and  means  of 
supply ;  emigration,  its  efieet,  and  true  conditions;  ex* 
ercise  of  public  and  private  charity  ;  relief  of  the  poor  ^ 
industrial  employment  of  women ;  industrial  and  econo* 
mical  instruction  of  the  labouring  classes ;  social  econo* 
mics  in  relation  to  education,  Ac. 

All  papers  and  communications  are  to  be  addressed  to 
the  General  Secretary,  Q.  W.  Hastings,  Esq.,  8,  Water- 
loo-place, London,  S.  W.,  and  must  be  sent  in  at  least  one 
week  before  the  12th  October.  The  General  Committee 
of  the  Association,  as  well  as  the  Committee  of  each  De- 
partment, reserve  the  right  of  rejecting  any  papera  which 
they  may  consider  inappropriate. 

It  is  partionlarly  requested  that  no  paper  may  occupy 
in  reading  more  than  twenty  minutes  at  the  mo«t. 

The  fofiowingare  the  arrangements  for  the  meetings  :-«• 

Monday,  October  12th. — Openinff  meeting  in  the 
Town-hall,  at  half-past  seven  in  tne  evening.  Lord 
Brougham  wHl  deliver  an  inaugural  address. 

Tuesday,  October  13th. — The  several  departments 
will  meet  in  the  Queen's  College,  at  eleven  o'clock  a.m., 
for  papers  and  discussions.  In  the  evening,  a  conversa- 
tional meeting  (dress)  at  the  Town-iiall,  under  the  pre- 
sidency of  the  Mayor  of  Birmingham. 

Wednesday,  October  I4th.— Departments  at  Queen'to 
College  at  eleven  a.m .  A  dinner  in  the  evening  at  Dee's 
Hotel,  to  Lord  Brougham  and  other  membera  of  the 
Association,  by  the  myor  of  Birmingham. 

Thursday,  October  Idth. — Departments  at  Queen's 
College,  at  eleven  a.m.  In  the  evening  a  public  meeting 
in  support  of  the  Reformatory  and  industrial  Schoofi 
movement,  at  the  Town-hall. 
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Friday,  October  16th. — Conduding  meeting,  to  receive 
a  report  from  the  General  Committee,  at  twdve. 

A  reception  room  will  be  open  during  the  days  of  the 
meeting,  where  letters  may  be  addressed,  ticket^  pur- 
chased, lists  of  lodgings  obtained,  and  every  information 
given. 

Tickets  to  admit  to  all  the  meetings,  ten  shillings 
each. 

Members  of  the  Association  (subscription  one  guinea 
annually)  admitted  free. 

Bv  the  permission  of  the  Hon.  and  Rev.  Grantham 
Yorke,  a  s^ial  service  for  the  occasion  wiU  take  place 
at  St.  Philip's  Church,  on  the  afternoon  of  Monday,  the 
12th  of  October. 


REPORT  OF  THE  COMMISSIONERS  OF 
PATENTS  FOR  1856. 

The  Commissioners  of  Patents  appointed  under  the 
,  Patent  Law  Amendment  Act,  1862,  (15  and  16  Vict.,  c. 
83,)  in  compliance  with  the  terms  of  the  third  section  of 
that  Act,  make  the  following  Report  of  their  proceedings 
under  and  in  pursuance  of  the  same,  for  the  year  1856. 
in  continuance  of  their  report  of  proceedings  for  1855. 

The  number  of  applications  for  provisional  protection 
recorded  within  the  year  1856,  was  8,106 ;  the  number 
of  patents  passed  thereon  was  2,0d4 ;  the  number  of  spe- 
cifications filed  in  pursuance  thereof  was  2,048;  the 
number  of  applications  lapsed  or  forfeited,  the  applicants 
having  neglected  to  proceed  for  their  patents  within  the 
six  months  of  provisional  protection,  was  1,012. 

The  number  of  applications  recorded  within  the  first 
six  months  of  the  cuirent  year  (1857)  was  1,830;  there- 
fore, an  increase  of  about  600  on  the  whole  year,  as  com- 
pared to  the  number  of  the  year  1856,  may  be  expected. 

The  Act  16  Vict,  c.  5,  enacts  that  all  letters  patent 
for  inventions  to  be  granted  under  the  provisions  of  the 
Patent  Law  Amendment  Act,  1852,  shall  be  made  sub- 
ject to  the  condition  that  the  same  shall  be  void  at  the 
expiration  of  thi-ee  years  and  seven  years  respectively 
from  the  date  thereof,  unless  there  be  paid,  before  the 
expiration  of  the  said  three  years  and  seven  years  re- 
spectively, the  stamp  duties  in  the  schedide  thereunto 
annexed,  viz.,  £60  at  the  expiration  of  the  third  year, 
and  £100  at  the  expiration  of  the  seventh  year,  and  the 
Act,  in  respect  of  the  first  pa3rment  of  £50,  came  into 
operation  on  the  1st  of  October,  1855. 

Two  thousand  and  thirty-three  patents  bear  date  be- 
tween the  1st  of  July,  1853,  and  the  30th  of  June,  1854 ; 
the  payment  of  the  additional  stamp  dutv  of  £50  has 
been  made  on  684  of  that  number,  and  1,449  have  be- 
come void  by  reason  of  nonpayment. 

All  the  provisional,  complete,  and  final  specifications, 
filed  in  the  ofiice  upon  the  patents  granted  under  the 
Act,  have  been  printed  and  published  in  continuation, 
with  lithographic  outline  copies  of  the  drawings  accom- 
panying the  same,  and  within  three  weeks  of  the  re- 
spective dates  of  filing,  according  to  the  provisions  of 
the  Act  16  and  17  Vict.  c.  115. 

The  provisional  specifications  filed  in  the  ofiice  and 
lapsed  and  forfeited,  have  also  been  printed  and  pub- 
lished in  continuation. 

Printed  certified  copies  of  the  specifications  filed  in 
the  office,  as  also  certified  copies  of  patents,  and  of  the 
record  book  of  assignmente  of  patents  and  licenses,  with 
copies  of  such  assignments  and  licenses,  liave  been  sent, 
in  continuation,  to  the  oflioe  of  the  Director  of  Chan- 
cery in  Edinburgh,  and  the  Enrolment  Ofiice  of  the 
Court  of  Chancery  ia  Dublin,  pursuant  to  the  Act  of 
1852  and  the  Act  of  16  and  17  Vict.  c.  115. 

The  work  of  printing  the  specifications  of  patents 
enrolled  in  Chancery  previous  to  the  Patent  Law 
Amendment  Act  (1852),  12,977  in  number,  the  first 
f;*|ng  October,  1711,  was  commenced  in  September, 
1853.    It  was  proposed  to  print  at  the  rate  of  from 


1,500  to  2,000  in  each  succeeding  year,  but  the  woik 
has  proceeded  with  much  greater  expedition ;  8,362  of 
these  specifications  have  been  printed,  together  with 
the  drawings;  400  are  now  in  the  hands  of  the  printer 
and  lithographer,  and  the  whole  work  will  be  com- 
pleted before  the  end  of  the  year  1858. 


Balance  Sheet  op  Income  and  Expbhditcbb,  fob 

THE  Tear  1856. 

RECEIPTS, 

£        •.     d. 

In  stamp  duties  in  lieu  of  fees^ 91,115  16    2 

By  sale  of  prints  of  specifications,  in- 
dexes, &c 1,361  10    0 

Surplus  income  on  balance  of  accounts, 
from  the  1st  October,  1852,  to  the  end 
of  the  year  1855   8,648  16     1 

96,126    2     3 

Surplus  income 13>678  11     6 

PAYMENTS. 

Fees  to  the  law  officers  of  England   8,761     4    0 

Their  clerks 777    5    0 

Salaries  of  officers  and  clerks  In  the  Com- 
missioners'ofiice 4,314  10    0 

Compensations * 4,584    0    0 

Current  and  incidental  expenses  in  the 
Commissioners' ofiicef 6,8o0    5    5 

Estimated  cost  of  stationery  supjdied  by 
Her  Majesty's  Stationery  Office,  books 
for  the  Free  Library  established  in  the 
Patent  Office,  and  binding 1,164  12    8 

Rent  of  offices  and  library 490    0    0 

Messrs.  Eyre  and  Spottiswoode,  for  print- 
ing specifications  of  patents,  indexes, 
&c 14,029  13    5 

Lithographers'  bills  for  drawings  accom- 
panying specifications 21,156     6    6 

Estimated  cost  of  paper  supplied  to 
printer  and  lithographer  by  Her 
Majesty's  Stationery  Office 4,634  IS     9 

Revenue  stamp  duty  accoimt  as  below  {    16,685    0    0 

£82,447  10     9 


*  3106  petitions  for  grant  of  Letters  Patent,  at 
£6  each  .  .  .  .  . 

2342  notices  of  intention  to  proceed  with  ap- 
plication, at  £5  each 

61  notices  of  objection  to  the  grant  of  Letters 
Patent,  at  £2  each     .  .  .  . 

2,097  warrants  for  patents,  at  £b  each  . 

2,094  patents  sealed,  at  £5  eaeh 

2,048  spedficatiens  filed,  at  £5  each     . 

495  entries  of  aangnments  of  patents  and 
licenses,  at  5s.  eaeh   .... 

530  searches  and  inspections,  at  la.  eaeh 

13,027  folios  of  office  copies  of  documents,  at  2d. 

rr  folio  of  ninety  words 
patents  upon  whieh  the  piogressiTe  stamp 
duty  of  £50  has  been  paid     . 

1  patent  on  which  the  progressive  stamp  doty 
of£100  has  been  paid  .  .  . 

72  iMtents  eranted  under  53rd  section  of  the 
Act,  on  which  the  prograsaiTe  stamp  doty  of 
£16  13s.  4d.  has  been  paid    .  .  . 

13  new  patento  panted  upon  Her  Majesty's 
Order  m  Council,  under  the  40th  section  of 
the  Act,  being  prolongationB  of  patents 
granted  previous  to  the  Act,  at  £5  each 

7  duplicate  patents  issued  in  lieu  of  original 
patents  lost  or  destroyed,  at  ^5  each . 


£ 
15,530 
11,710 


a.  d. 
0    0 


0    0 


0 
0 


122 

10.485 
10^70     0 
10,240     0 


123  15 
26  10 

108  11 

30,900     0 

100     0 


0 
0 
0 
0 

0 
0 

s 

0 
0 


1,200    0    0 

65     0     0 
86    0     0 


£91^15  10     S 
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SOUTH  KENSINGTON  MUSEUM. 
DariDg  the  week  ending  29th  August,  1857,  the  viai- 
tors  have  been  as  follows : — On  Monday,  Tuesday,  and 
Saturday,  free  days  8,126;  on  Monday  and  Tuesday, 
free  evenings  6,840.  On  the  three  students*  days  (ad- 
missioD  to  the  public  6d.\470;  one  students' evening, 
Wednesday.  107.    Total,  10,039. 


t  Paid  for  two  copies  of  Gaiettes  for  the  use  of  the 
office,  binding  spedficatioos,  cstaloffacs  of  books 
for  libruy,  and  translating  titles  of  foreign  speci- 
fications, &c.       .  .  .    202  10    1 

Paid  office  keepers,  carpenter's  bill  for  packing  cases 
for  specifications,  Ac.,  sent  to  public  offices  iu 
Bdioborgh  and  Dablin.  cbimney  sweep,  &c.  158    5  11 

Paid  for  coals,  candles,  gas,  Ac.     .  .      93    4    0 

Postages,  jmrtersge*  and  sundries  .  .      67  14    6 

Paid  for  2,119  tin  boxes,  to  hold  the  impressions 
of  the  Great  Seal  attached  to  the  patents,  at  Is. 
each        •  .  .  .  .  .    lOd  19    0 

Paid  the  sealer  of  the  Court  of  Chancery  for  wax 
expended  by  him  upon  2,116  impressions  of  the 
Qreat  Seal luS  13    6 

Paid  to  the  law  stationers  employed  by  the  Com- 
missioners for  copying,  out  of  the  office,  at  the 
rate  of  three  halfpence  tor  erery  ninety  words, 
and  for  writing  clerks  employed  in  copying  in 
the  office,  and  paid  by  time  .4844  15    6 

This  charge  stands  in  tne  place  of  the  salaries  of 
thirty  or  forty  copying  clerks,  which  number  of 
clerks  most  otherwise  hsTe  been  placed  upon  the 
establishment  of  the  office,  in  addition  to  the 
nine  derlss  permanently  appointed. 

The  documents  copied  consisted  principally  of  spe- 
cifications of  patents  and  provbional  specifica- 
tions tor  tbe  printer,  mostly  of  great  length ; 
copies  of  indexes  for  the  printer ;  office  copies 
of  spedflcations,  patents,  and  other  records,  msule 
for  persons  applying  for  tbe  same,  the  fees  there- 
on lieing  paid  in  stamp  duties ;  office  copies  of 
patents  sent  to  the  public  offices  in  Edinburgh 
and  Dublin  pursuant  to  the  Act ;  three  copies 
of  each  deed  of  assignment  of  a  patent  or  lic«noe 
of  patent  right  recorded  in  ihe  office  pursuant  to 
the  Act,  one  copy  of  the  record  books  of  the 
office,  the  other  two  for  the  public  offices  in 
Edinburgh  and  Dublin,  and  two  copies  of  the 
record  book  for  the  same  offices  in  Edinburgh 
and  Dublin.  These  assignments  and  licence  deeds 
are,  with  few  exceptions,  of  great  length,  and 
the  fee  of  5s.  on  recording  each  deed  is  paid  in  a 
stamp  duty ;  copies  of  notices  for  Oasette,  and 
various  other  records  and  documents. 

Paid  the  lith<^raphers  employed  by  the  commis- 
sioners, for  lithographic  forms,  &c         .        -  .    129    3    0 

Consisting  of  forms  of  certificates  of  allowance  of 
prOTisional  protection,  notices  to  proceed,  notices 
of  objections,  forms  for  patents,  for  the  warrants 
of  the  law  officer,and  for  transcripts  ef patents,  &c. 

5850    5    5 

X  The  Act  of  1852,  in  lieu  of  the  old  duties  upon  patents, 
hnposed  a  rsTcnue  stamp  duty  of  £5  upon  the  warrant  of  tbe 
law-officer,  £10  upon  the  certificate  of  p.iyment  of  tbe  progres- 
sive fee  of  £40  at  the  expiration  of  the  third  year,  and  £20  upon 
the  certificate  of  payment  of  the  fee  of  £80,  at  the  expiration  of 
the  seventh  year  of  the  patent.  The  Act  of  1853  (16  Vict. 
c  6)  eonvertcd  all  the  fees  imposed  by  the  Act  of  1852  into 
stamp  duties.  The  revenue  stamp  duty  account  for  the  year 
1856  is  as  follows  :— 


2,097  warrants  of  the  law  officers  for 
patents,  at  jC5  each       .... 

61o  patents  on  which  the  progressive  duty 
or£50has  been  paid  at  the  end  of  the 
third  year  from  their  respective  dates 
f£10  being  revenue  stamp  duty,  snd  £40 
tee  stsmp  duty} ;  618  at  £10  each 

1  patent  on  which  the  progressive  duty  of 
£100  has  been  paid,  £20  revenue  stamp 
dnty,  and  £80  fee  stamp  duty       •       , 


£       s.  d. 
10,485    0    0 


6,180    0    0 


20    0    0 
£16,686    0    0 


THE  CULTIVATION  OF  COTTON. 

The  following  letter  has  been  addressed  to  the  Editor 
of  the  Manchester  Guardian  :— 

Sir, — ^Letters  upon  the  cotton  question  pour  in  from 
all  quarters,  and  almost  everyone  can  tell  us  where  we 
may  get  it,  but  few  set  about  doing  it.  I  would  rather 
see  one  bale  of  cotton  from  a  new  country  than  a  thou- 
sand letters  and  speeches.  Your  correspondent  Anti" 
Slavery f  however,  says  it  is  useless  now  to  look  to  India 
for  a  supply,  and  he  sees  no  grounds  for  expecting  it  from 
Africa ;  and  whilst  ho  holds  up  Jamaica  as  the  place 
from  which  to  supply  our  wants,  and  states  that  there  ia 
much  labour  available  for  cotton  cultivation  there,  he 
immediately  cries  out  for  an  importation  of  Africans  for 
that  purpose.  Your  correspondent  lex  holds  up  Aus- 
tralia as  a  cotton  field,  but  says  it  would  have  to  be  con- 
fined to  the  Sea  Island  quality,  on  account  of  the  same 
want  of  labour.  A  Stranger,  apparently  also  in  the 
Jamaica  interest,  asks  for  £30,000  to  be  raised,  and  esti- 
mates that  20  per  cent,  profit  may  be  realised.  I  would 
not  disparage  any  cotton  f.M,  nor  discoui'age  any  rational 
scheme,  but  rather  lend  a  helping  hand,  so  far  as  possible, 
to  all.  One  correspondent  says  that  four  or  five  years 
ago  a  great  stir  was  made  in  Jamaica,  and  cotton  grown 
by  many  persons  on  a  small  scale,  but  that  when  the  cot- 
ton was  npe,  as  they  had  no  gins  to  clean  or  presses  to 
pack  it,  and  the  quantity  in  individual  cases  was  too 
small  to  ship  on  their  own  account,  and  as  no  capitalist 
took  it  up,  the  movement  was  abandoned.  For  his  en- 
couragement, therefore,  I  will  undertake  to  purchase  at 
its  market  value,  clean,  pack,  and  ship,  in  any  quantity, 
such  experimental  lots  of  cotton  as  before  could  not  be 
sold,  and  shall  be  obliged  if  he  will  at  once  put  me  into 
communication  with  the  planters.  In  answer  to  Anti- 
Slavery  not  expecting  cotton  from  India  or  Africa  :— 
First :  I  believe  he  is  wrong  in  not  expecting  it  from 
India,  for  I  view  the  present  outbreak  as  only  a  tem- 
porary derangement,  whilst  it  is  evidently  a  crisis  that 
will  ensure  the  future  better  government  of  India,  either 
by  the  forfeiture  of  the  charter  or  otherwise.  Why  is  it 
that  fewer  than  400  Europeans,  besides  officials,  are  set- 
tled amongst  a  population  of  their  fellow-subjects 
of  upwards  of  180,000,000  in  India,  and  that  neither 
capital' nor  enterprise  flow  in  that  direction?  Next  I 
would  say  a  word  tor  the  African.  Almost  wherever 
cotton  will  grow  the  cry  is,  send  us  the  African  to  cul- 
tivate it ;  and  perhaps  in  no  other  country  except  India 
is  there  labour  on  the  spot  iu  au}*  abundance.  AfVica, 
like  India,  is  the  home  of  the  plant  as  well  as  the  planter. 
Dr.  Livingstone  found  it  abundant  in  the  east ;  from 
the  west  I  am  getting  it  now  rather  largely ;  at  Tunis, 
on  the  north,  I  and  others  have  just  established  a  com- 
pany ;  on  the  south  also  cotton  abounds,  and  I  am  at- 
tempting to  introduce  the  system  that  has  succeeded  so 
well  in  the  west. 

Africa  is  as  prolific  in  population  as  in  the  produce  of 
the  soil ;  the  inhabitants  are  so  industrious  and  docile, 
that  the  kidnapper^  of  the  world  wish  to  steal  and  possess 
them.  And  as  we  have,  at  great  sacrifice  of  time  and 
money,  set  free  great  numbers  of  Africans  at  Sierra  Leone, 
whore  at  least  120  languages  are  spoken,  besides  innume- 
rable dialects ;  and  as  these  men  and  their  children  are 
educated  in  missionary  schools,  and  are  gradually  work- 
ing their  way  back  to  their  own  country ;  and  as  it  is 
supposed  that  something  like  100,000  have  already  set- 
tleci  at  Abeokuta,  on  the  very  bordera  of  the  great  *You- 
roba  cotton  district,  where  Mr.  Consul  Campbell  says 
70,000,000  lbs.  are  annually  consumed  by  them  in  their 
own  domestic  manufactures ;  and  as  they  are  all  anxious 
for  employment,  are  Industrious  and  keen  traders,  having 
seen  the  advantage  of  it  at  Sierra  Leone, — why  should  we 
not  encourage  theui  to  cultivate  cotton,  palm  oil,  ground 
nutd,  arrowroot,  and  a  thousand  other  articles  that  their 
own  country  abounds  with,  and  which  they  are  willing 
to  supply  ?    Let  us  insist  on  their  enjoying  that  freedom 
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and  liberty  which  our  money  and  cruisers  have  so  nobly 
entitled  them  to.  An  expedition  has  been  arranged 
which  will  go  up  the  Niper  twice  every  year,  for  five 
years,  once  yearly  at  the  risk  of  the  contractors. 

The  Benm  and  Brass  Rivers,  as  well  as  Lagos  and 
Abeokuta,  will  be  important  stations. 

Good  cotton ,  equal  to  average  American , 
oan  be  bought  in  the  seed  at  }d.  per  lb. 

4lb.  of  which  will  make  lib.  of  clean 
ootton  2d.  per  lb. 

It  can  be  cleaned  at  the  rate  ofWlb.  for 
4d.  or  |d.  perlb.,say ^.  per  lb. 

FaeUng  and  canvas  Ad.  per  lb. 

Carriage  and  charges  onboard {d.  per  lb. 

Freight  to  England  Id.  per  lb. 

Ohaigea  in  England ^d.or4^.perlb. 

Which  is  at  this  moment  worth  8}^d.  to  8^.  in  Liverpool. 

Under  the  gtiidanoe,  and  with  the  advice  of  the  Rev. 
B.  Venn,  the  Native  Agency  Committee,  and  Church 
Missionary  Society,  I  have  been  enabled  to  send  out  119 
cotton  gins — have  five  more  ready,  and  50  coming  in, 
making  174  in  the  whole,  besides  one  horse  gin,  two 
boats ,  and  other  matters. 

The  Native  Agency  Committee  have  provided  and 
tent  out  one  hydraulic,  and  three  large  screw  packing 
presses,  and  a  resident  trader  has  just  ordered  another, 
and  sent  upwards  of  £80  worth  of  palm  oil  to  pay  for  it. 

Gk)vemment  has  undertaken  several  important  works 
in  India,  and  is  rendering  voiv  valuable  assistance  in 
various  parta  of  the  world,  at  the  request  of  the  Cotton 
Supply  Association.  The  association  is  working  energe« 
iically,  as  well  as  judiciously,  is  doing  great  good,  and 
deserves  both  general  and  liberal  support. 

I  have  received  at  Lagos,  from  the  interior  of  Africa, 
since  Christmas  last,  from  600  to  600  bales  of  cotton,  not- 
withstanding two  large  fires,  in  which  great  quantities  of 
cotton  have  been  consumed,  and  although  the  attention 
of  the  chiefs  is  a^ain  taken  from  the  cotton  work  by 
intestine  wars,  which  are  said  to  be  fomented  by  parties 
who  wish  to  destroy  the  rising  trade  in  cotton. 

Let  spinners  and  others,  therefore,  who  are  anxious  to 
increase  our  cotton  supplies,  send  out  agents  to  buy  it  in 
Africa,  and  encourage  a  trade,  which,  m  my  opinion,  is 
destined,  at  no  distant  period,  effectually  to  relieve  our 
wants,  and  supersede  slavery. 

To  those  who  prefer  India,  or  any  other  part  of  the 
world,  I  equally  say,  make  arrangements  io  bring  it,  and 
thus  save  many  from  ruin  and  want.  I  have  now  to 
apologise  for  thelcngtli  of  this  attempt  to  produce  action, 
instead  of  talking  and  writing. — I  am,  &c., 

THOMAS  CLEGG. 

Maaehcttsr. 


fomt  €0m8oon2»mt 


SUBMARINE  TELEGRAPHY. 

Sin, — What  with  Indian  affairs  and  the  failure  of 
the  Atlantic  cable,  the  public  mind  is  much  engaged 
with  this  subject,  as  yet  but  imperfectly  understood. 
The  vulgar  notion  seems  to  be.  that  one  telegraph 
system  is  as  good  as  another  for  all  or  any  circumstances 
whatsoever  they  may  be ;  that  what  is  success  in  one 
case  must  of  necessity  be  so  in  another,  although  widely 
difierent.  It  is  not  so,  as  has  already  been  too  fre- 
quently proved,  and  with  a  disgraceful  loss  of  capital. 
What  win  do  for  100  miles  in  shallow  water  is  totally 
inapplicable  to  1,000  miles  in  deep  water. 

A  correspondent  in  the  Tinut  or  the  18th,  with  hasty 
eagerness,  suggests  that  a  portion  of  what  is  saved  of 
the  Atlantic  cable  be  forthwith  purchased  by  Govern- 
ment, and  laid  between  Malta  and  Alexandria.  Before 
any  further  bungling  takes  place,  or  the  Government  be 


seduced  to  enter  into  such  a  transaction  and  lay  such  a 
line,  which  will  be  safe  only  in  the  sense  of  the  Irish- 
man's kettle,  viz.,  that  it  is  at  the  bottom  of  the  sea,  it 
is  but  right  to  state  that  such  a  cable  as  has  been  con- 
structed for  the  Atlantic  Telegraph  Company,  without 
a  verv  considerable  outlay  upon  it,  is  as  unsuitable  for 
the  l^iediterranean  as  it  is  for  the  Atlantic,  and  for  the 
simplest  of  all  reasons — ^its  specific  gravi  ty .  It  is,  therefore, 
a  mere  stubborn  throwing  away  of  money,  persisting  to 
attempt  the  laying  of  ropes  constructed  on  such  principles 
in  the  depths  of  the  Atlantic  or  Mediterranean.  Judg- 
ing iVom  past  experience  and  the  philosophy  of  common 
things,  the  chances  of  success  are  very  remote  indeed, 
and  as  the  Tinus  of  April  22nd  plainly  sUtes,  "  If  it 
(the  Atlantic  cable)  does  answer  temporarily,  it  will 
not  be  due  to  the  plan  on  which  it  is  made,  but  in  spite 
of  it." 

The  recent  and  pravions  failures  are  strongly  corrobo- 
rative of  a  statement  published  by  me  as  far  hack  as 
1853,  as  to  the  requirements  of  an  ocean  telegraph, 
which  was  referred  to  in  the  Timet  (Citv  article)  October 
28th,  of  that  vear,  experience  since  only  confirming  the 
premises.    The  following  is  an  extract : — 

"  It  is  almost  unnecessary  to  observe  that  the  various 
telegraphic  arrangements  at  present  in  operation  are 
quite  inapplicable  to  a  line  of  commimication  extending 
across  the  Atlantic— the  instruments  as  well  as  the 
mode  of  obtaining  the  electro-motive  force  being  quite 
i  nadequate  to  such  an  undertaking.  But,  even  aouming 
that  these  means  were  sufficient,  the  weight  of  the  sub- 
marine conductor,  as  at  present  in  use,  would  involve 
so  large  an  outlav  in  manufacture,  and  so  much  hazard 
and  expense  in  laying,  as  to  render  it  doubtfUl  if  such 
could  ever  be  completed. 

**  To  carry  this  great  work  into  eflect,  it  is  necessar}*, 
in  the  firet  place,  to  have  such  a  conductor  as  can  be 
made  at  a  moderate  expense,  and  of  such  a  weight  that 
it  may  be  laid  with  as  little  rink  as  possible,  and, 
secondly,  to  employ  such  instruments  and  means  of 
obtaining  an  electro^motive  force  as  are  capable  of  work- 
ing throughout  so  extensive  a  circuit. 

**  It  is  therefore  proposed — instead  of  the  copper  wire 
insulated  with  gutta  percha,  and  with  its  casing  of  iron 
— to  use  a  submarine  conductor  of  iron  alone,  insulated 
with  a  material  of  sufficient  flexibility,  but,  at  the  same 
time,  possessing  such  hardness  and  strength  as  to  meet 
all  the  requirements  of  the  case. 

**  The  reasons  for  adopting  this  new  principle,  in  addi- 
tion to  that  already  stated,  are: — 

*'  Fint. — Conductors  so  fbrmedneed  only  weigh  from 
a  half  to  a  ton  a  mile,  instead  of  two,  six,  or  eight  tons, 
as  those  at  present  laid,  thus  bringing  the  Items  of 
weight,  as  well  as  cost,  according  to  circumstances, 
within  a  comparatively  small  amount. 

"  Second. — This  conductor  being  in  fact  an  iron  rope, 
merely  of  sufficient  strength  to  meet  the  circumstances 
of  the  case,  enclosed  in  a  material  which  will  perfectly 
insulate,  and,  at  the  same  time,  protect  it  from  the 
action  of  the  water,  can  be  easily  handled  and  laid  in  one 
continuous  line,  both  with  less  hazard,  and  at  a  com- 
paratively small  cost  to  that  of  the  ordinary  description 
of  cable. 

•'  The  conducting  power  of  iron  is  only  about  one-sixth 
that  of  copper ;  but,  laying  the  question  of  strength  and 
other  circumstances  aside,  according  as  the  sectional 
area  of  the  wires  composing  the  iron  rope  be  increased,  so 
will  the  conducting  power  obtained,  by  the  principle  upon 
which  it  is  formed,  be  augmented,  and  this  willoe  found 
to  be  three  or  five  times  greater,  as  the  case  may  be,  than 
that  of  the  copper  wire  employed  under  the  conditions 
in  which  it  is  used  in  the  existing  submarine  cables. 

"  In  addition  to  these  advantages,  the  fkct  of  only  one 
metal  being  used,  renuera  the  conductor  in  a  great  degree 
independent  of  absolutely  perfect  insulation,  as  there  is 
neither  that  tendency  to  charge  the  wire—which  disturbs 
the  working  of  the  instruments— nor  to  making  the  short 
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dranii,  in  the  event  of  the  inHiUtion  beooming  imperfect, 
which,  in  sabmarine  oonductora  on  the  present  pUn,  is  a 
defect  that  ie  always  increasing. 

**  The  electro-motive  force  by  which  it  is  proposed  to 
work  through  so  long  a  circuit  is  the  **  Induced  Current," 
prodttoed  or  obtained  from  an  electro-Hiagnet  by  induc- 
tion.* 

"  The  peculiar  arrangements  adopted  in  obtaining,  as 
well  ss  the  mode  of  applying  this  electricity  to  the  work- 
ing of  a  form  of  telegraph  suitable  for  the  present  object, 
have  been  nraoticaliy  tested,  and  found  to  be  more 
peculiarly  adapted  than  any  others  to  the  working  of  ao 
extensiTe  a  circuit." 

1  am,  ^c. 

THOMAS  ALLAN. 
1,  Adelpbl-tomes»  Aefnat  asOi,  186  7. 


TELEGRAPHIC  COMMUNICATION  WITH 

INDIA. 

Sib, — At  present  all  eyes  are  turned  towards  India. 
Every  taxpayer  of  the  United  Kingdom  repeats  to 
himself  thepertinent  queries  of  an  Eastern ,  con^s- 
pondent,  "  Why  are  we  so  far  from  home?  Why  have 
we  9,000  miles  between  England  and  her  Eastern 
dominions  untraversed  by  a  telegraph  ?"  No  one  can 
read  these  queries  without  feeling  somewhat  of  self- 
reproach  as  an  integral  part  of  the  nation.  What  is 
pointed  out  now  as  a  necessity  was  proposed  years  ago. 
and  might  ere  this  have  been  in  active  operation,  but 
what  can  we  expect  when  a  national  scheme  of  such  vital 
importance  meets  with  so  cold  a  reception  from  the 
powers  that  be,  as  my  Lord  Palmcrston  vouchsafed  to  its 
consideration  some  short  time  back. 

A  telegraph  to  India  is  not  simply  a  commercial  spe- 
culation. The  annihilator  of  time  and  space  is  in  this 
respect  an  engine  of  government,  and  wnat  nation  re- 
quires it  so  much  as  our  own,  whose  minor  seats  of 
government  are  scattered  all  over  the  globe. . 

*  The  peealiaritv  of  the  sppsratas  to  produce  an  electro- 
motiTe  foree  suitable  in  all  retpecti  for  the  reqairements  of  sn 
oecaa  telegraph,  (patented  J>jne  1852,)  consists  in  the  applica- 
tion (to  the  worUng  of  Klectric  Telegraphs)  of  indneed  electricity 
inradnced  from  the  closed  or  blind  electro-magnet,  whereby,  from 
a  given  qnantitative  battery,  a  nineh  greater  magnetie  infloence 
can  be  prodneed  than  by  a  oar  or  open  magnet,  and  eonseqaently, 
greatly  inrnased  indactive  effects  are  prodneed  in  the  seeoodafjr 
coib.  Farther,  by  the  application  of  an  apparatos,  (patented 
November  1850,)  by  which  means  the  primaiy  current  is  reversed, 
and  aaade  altenwtivc,  the  inductive  effects  produced  in  the 
seeondaiy  coils  are  still  farther  increased  in  intensitv,  and 
rendered  more  equable  and  distinct  than  bv  a  mere  make  and 
break  of  the  prinary  current.  Thus  it  is,  oy  these  combina- 
tions.  an  eleetrie  force  is  produced  of  maximum  intensity, 
eomtined  with  minimum  of  quantity,  and  in  ail  respects  that 
whieh  is  absolutely  necessaiy  and  required  for  extended  snb. 
marine  cirenits.  As  by  these  means  of  ravening  the  primary 
eurreat,  the  inductive  effects  are  not  only  more  de6ned  and 
equable  in  their  action,  but  also  alternative,  it  fullows  that,  bjjr 
their  being  alternative,  their  action  on  the  conducting  wire  is 
to  dlsohar^  or  get  rid  of  the  retarding  effects  that  accrue  from 
the  retention  o?  a  portion  of  the  previous  electrical  action. 
From  the  minimum  of  quantity  and  the  maximum  of  iotensity 
that  may,  by  extended  arrangements,  be  put  in  motion  by 
eleetro-mtfaeto  electricity,  there  is  little  to  contend  with  in 
very  long  lengths  of  submarine  conductors — which,  beyond  a 
thousand  miles,  as  at  present  eonstrueted,  are  practically 
nearly  insurmoontabte  with  voltaic  electricity;  and  as  the 
eleetricity  and  the  conductor  may  be  made  relative  to  each  other, 
there  is  no  reason  to  suppose  but  that,  lo  long  as  continuity 
can  be  maintained,  anv  required  distance  may  be  compassed  by 
electricity  so  produced.  The  combinatbn  of  electro*  magnets 
or  electro-magnetic  induction  coils  for  this  purpose  may  be 
farmed  in  squares  or  parallelograms — some  with  two  Joined  at 
the  ends  Vy  keepersv  others  with  four,  having  the  primary  and 
secondary  wires  on  all,  and  combined  each  into  one  circuit 
respectively,  or  with  the  primaries  only  on  one  pair  of  cons,  and 
the  seeoodiaties  on  the  other.  The  latter  arrangement  is  sup* 
posed  to  prodaeo  the  best  effects. 


In  matters  6i  government,  nothing  is  so  expenuve  as 
ignorance.  The  money  thus  wasted  would  make  a  tele* 
graph  a  dozen  times  over.  Tiie  single  consideration 
ou^ht  to  be,  how  the  interval  of  time  between  Ghreat 
Britain  and  India  can  be  annihilated  at  the  earliest 
possible  moment. 

A  direct  communication  should  be  established  from 
London  to  Bombay,  by  a  chain  of  submarine  lines  from 
Falmouth,  viA  Gibraltar,  Malta,  Alexandria,  Suex,  Aden, 
and  Bombay.  By  a  continuous  and  independent  system, 
such  as  this,  the  cost  of  the  message  between  the  termini 
would  not  only  be  reduced  to  a  minimum  comparatively, 
but  the  expense,  delays,  and  espionage  of  tne  foreign 
lines  of  telegraph  across  the  continent  of  Europe  would 
be  entirely  avoided,  which  of  themselves  would  render 
any  telegraph  system  of  communication  with  India,  based 
on  their  co-operation,  practically  valueless  to  the  com- 
mercial community. 

Telegraphic  intercourse  with  the  various  stations  en 
rcuU  is  also  of  the  highest  importance,  not  only  to  the 
commerce,  but  to  the  Govemmont  of  Great  Britain. 
The  whole  line  of  communication  from  London  to  Bom- 
bay might  be  completed  within  a  twelvemonth,  at 
something  under  a  million  sterling.  . 

I  am,  d^c, 

THOMAS  ALLAN. 
1,  Adelphl-terrsoe,  Angoat  28,  IBST. 


MECHANICS'  INSTITUTION  AT  JERUSALEM. 

RBsrBCTKD  Fbiikd, — Having  had  the  pleasure  of 
accompanying  my  friends  Sir  Moses  and  Lady  Monteflore 
in  the  visit  which  they  have  just  paid  to  Palestine,  fbr 
the  purpose  of  furthering  their  Iwnevolent  objects  in 
relation  to  the  Isnelites  resident  there,  and  more  espe- 
ciadly  in  Jerusalem,  my  attention  was  directed  to  the 
general  state  of  that  most  interesting  city,  to  the  eon- 
dition  of  its  inhabitants,  and  to  the  influences  which 
are  or  might  be  brought  to  bear  on  them. 

A  stnwg  desire  to  promote  the  wel&re  and  comfort 
of  the  P^l^®*  "^^^  ^^  oring  about  the  cordial  co-opera- 
tion of  different  classes,  which  is  necessary  for  Jews, 
Christians,  and  Turks,  induced  me,  whilst  there,  to 
offer  the  subjoined  suggestions. 

As  they  were  most  kindly  received  by  my  (Hends 
of  every  class,  I  had  the  gratification  before  my  de- 
parture to  see  a  respectable  meeting  unite  in  the  reso- 
lution to  make  the  attempt  to  carry  them  into  exeoti- 
tion. 

I  believe  that  these  facts  may  interest  the  patrons  of 
Mechanics'  Institutes  in  many  parts  of  the  kingdom,  and 
if  some  should  feel  inclined  to  aid  the  work,  any  assist- 
ance which  they  may  be  inclined  to  contribute,  would 
be  gratefully  received.  Simple  portable  apparatus, 
diagrams  of  easy  explanation,  very  elementary  lectures, 
models,  books  on  the  sciences,  and  instructive  biographies, 
calculated  to  encourage  to  persevering  study  and  exer- 
tion, are  the  kind  of  gifts  to  which  I  allude  in  this 
appeal.  I  am,  Ac, 

THOMAS  HODGKIN,  M.D. 

35,  Bedftad-square,  Mth  8mo.,  188T. 

Proposal  fob  the  Foruatiok  op  a  Mechakios* 

InSTFTUTB   at  JXRUSALBll. 

Having  since  my  arrival  in  this  city  ver^  constantly 
turned  my  attention  to  the  examination  of  its  state,  and 
reflected  very  seriously  on  the  means  of  benefiting  it 
and  its  inhabitants  of  every  class,  I  am  so  strongly  im- 
pressed with  the  belief  that  something  may  be  attempted 
with  no  great  difficulty  or  expense,  that  I  regard  it  as  a 
duty  to  bring  the  subject  under  the  notice  of  the  friends 
of  Jerusalem  before  I  take  my  leave  of  it.  I  feel  that  it 
is  not  mere  presumption  on  my  part  to  make  thissnggee- 
tion,  stranger  as  I  am,  because  the  idea  is  not  a  new  one, 
and  the  proofs  of  past  success  in  other  places  ara  so 
numerous  as  to  sanction  confidence. 
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1  will  endeavotir  as  briefly  as  possible  to  set  forth  the 
kind  of  institution  which  I  propose,  and  the  means  whidi 
I  have  contemplated  for  giving  it  existence. 

The  various  changes  and  improvements  which  are 
absolutely  necessary  before  Jentsalem  can  be  brought 
into  a  satisfactory  position,  for  all  or  any  of  its  inhabi- 
tants are  of  such  a  character  that  they  are  not  likely  to 
be  carried  out  or  even  properly  attempted  unless  the 
principles  on  which  they  are  founded  are  in  some  little 
degree  understood. 

Some  of  these  principles,  which  are  the  most  essential, 
admit  of  being  explained  in  a  very  simple  and  poj.ular 
yet  very  convincing  manner.  Even  in  this  form  they 
will  at  first  be  understood  and  appreciated  by  a  few  only. 
But  if  a  few  taste  the  pleasure  of  knowing  them  the  dis- 
position to  inquire  will  be  excited,  and  these,  by  their 
example,  by  their  intercourse  with  others,  and  by  the 
information  which  they  will  gradually  diffuse,  will  not 
only  bring  others  to  join  them  in  acquiring  knowledge, 
but  they  will  facilitate  those  operative  and  tangible  im- 
provements  which  cannot  be  made  without  being  appre- 
ciated and  applauded,  even  by  those  who  have  not  taken 
the  trouble  to  underatand  them. 

A  few  examples  will  suffice  to  explain  and  illustrate 
mymeaning. 

We  will  suppose  that  a  simple  lecture  is  given  on  the 
mechanical  powers.  The  properties  of  the  lever  having 
been  made  evident,  even  without  the  use  of  words,  by  a 
few  ready  experiments,  the  office  of  wheels  will  be  easily 
explained,  and  a  working  model,  which  a  child's. toy  may 
supply,  will  show  how  much  is  lost  in  Jerusalem  and  its 
neighbourhood  by  the  want  of  wheels,  &nd  how  great  is 
the  inconvonienoe  of  beingconfined  to  the  unaided  strength 
of  men,  donkeys,  and  camels.  But  wheels  demand  roads. 
The  inclined  plane  is  shown,  and  its  application  to  roads 
is  exhibited,  as  well  as  its  misapplication  in  bad  roads 
of  excessive  steepness,  and  covered  with  loose  stones, 
which  scotch  the  wheels,  but  in  the  wrong  direction. 

The  advantages  of  wheeled  carriages  and  roads  having 
been  shown,  it  will  be  a  very  allowable  digression  to 
point  out  some  of  the  present  great  and  pressing  evils 
resulting  from  the  want  of  botii.  Articles  brought  from 
a  moderate  distance  are  doubled  in  price  by  the  cost  of 
carriage.  The  producer  sells  less,  and  the  consumer 
buys  less  than  is  required  by  the  wants  and  interests  of 
both.  The  carrier  is  also  a  sufferer,  for  he  is  employed 
as  little  as  possible,  and  though  his  charge  be  high  he  is 
paid  a  small  total  amount,  because  it  cannot  answer  his 
employers'  purpose  to  pay  more.  City  and  countrj-  suffer, 
and  the  evil  grows  worse  by  continuance,  instead  of  being 
more  tolerable  by  use.  Lime  and  timber  and  fuel  are 
amongst  the  articles  which  furnish  strong  evidence  of 
the  truth  of  my  statement. 

A  popular  exposition  of  animal  physiology  would  set 
forth  the  reasons  which  render  cleanliness  of  persons, 
dwellings,  and  streets,  no  less  essential  to  public  health 
than  they  are  to  individual  comfort  when  they  have  been 
really  experienced.  These  explanations,  followed  up  by 
the  narration  of  some  striking  facts  regaitling  dirty  and 
unhealthy  towns,  would  make  public  regulations  for  the 
cleansing  of  the  streets  very  popular  rather  than  the 
contrary. 

A  cimilar  setting  forth  of  the  principles  of  vegetable 
economy  would  render  intelligible  the  use  of  manuj'e, 
which  is  now  so  much  neglected.  The  husbandmen  and 
the  gardeners  would  then  be  as  desirous  to  obtain  the 
refuse  of  the  town,  as  the  citizens  would  be  anxious  to 
get  rid  of  that  which  they  now  tolerate,  if  they  do  not 
absolutely  regard  it  with  indifference.  On  this  subject 
abundant,  interesting,  and  illustrative  examples  might 
be  given.  The  filth  of  Edingburgh,  now  well  applied 
to  the  previously  barren  tract  in  the  neighbourhood,  has 
raised  the  value  from  almost  nothing  to  something  like 
£20  per  annum  for  everv  acre.  The  peasants  of  the 
north  of  Italy  convey  the  ordure  of  the  towns  to  the 
vine  yards  and  olive  yards  of  their  steep  hills,  and  obtain 


the  large  and  valuable  crops  from  both,  which  oontribote 
to  the  wealth  and  pro^rity  of  the  country.  In  LondoD 
and  some  other  cities,  a  considerable  revenue,  applied  to 
the  public  service,  is  derived  from  the  dirt  and  refoie 
collected  from  the  streets  and  houses. 

With  the  foroe  of  this  persuasion,  the  mass  of  pesti- 
ferous filth  accumulated  near  the  Jaffa-gate  and  in  other 
places,  to  the  great  annoyance  of  all  who  approach  it, 
would  quickly  be  fetched  away  with  avidity,  to  be  placed 
on  those  bare  or  scantily  covered  rocks  which,  for  want  of 
it,  produce  none  of  those  fruits  which  from  their  favour- 
able position  they  ought,  with  its  assistance,  largely  to 
yield,  for  the  ample  remuneration  of  the  intelligent  u 
well  as  industrious  cultivator.* 

The  explanation  of  a  few  chemical  &cts  and  princi- 
ples would  greatly  interest  and  amuse,  and  not  only 
stimulate  to  study,  but  facilitate  the  comprehension  of 
other  lectures,  and  also  suggest  the  modification  and  im- 
provement of  processes  now  in  use  in  various  departments 
of  art. 

One  of  the  greatest  difficulties  which  has  suggested 
itself  to  me,  and  the  first  urged  by  nearly  every  one  to 
whom  1  have  explained  my  proposal,  has  been  that  of 
the  language  i;i  which  the  lectures  should  be  delivered. 

The  difficulty,  on  mature  reflection,  has  very  much 
diminished.  In  the  first  instance,  it  will  be  indispen- 
sable to  have  recourse  to  the  kind  aid  of  foreigners  to 
deliver  the  lectures.  They  will,  of  course,  in  most  cases, 
prefer  the  use  of  their  own  languages.  In  lecturing  to 
those  who  differ  from  them  in  Unguage,  and  who  are,  for 
the  most  part,  ignorant  of  the  subject  to  be  taught,  they 
will  be  especially  careful  to  let  their  illustrations,  whether 
diagrams,  models  or  experiments,  be  such  as  may,  as  far 
as  possible,  speak  to  the  eyes. 

In  the  short  time  which  I  have  already  spent  in  Jeru- 
salem, I  have  found  that  there  are  no  inconsiderable 
number  of  persons  who.  besides  their  own,  can  speak  one 
or  more  foreign  languages,  such  as  the  Italian,  GennsD, 
Spanish,  English,  or  French.  In  any  of  these  languages 
many  would  understand  a  lecture  well,  and  some  im- 
perfectly. The  first  would  be  reaUy  taught,  the  second 
more  or  less  amused  or  interested.  They  would,  msoy 
of  them,  seek  further  explanation  from  the  lecturer  him- 
self, or  from  some  of  those  who  well  understood  him,  and 
thus  besides  the  knowledge  of  a  new  subject,  they  would 
be  stimulated  to  improved  acquaintance  with  another 
language  than  their  own.  The  most  studious  would 
follow  up  the  lectures  by  reading  on  the  subjects,  and, 

*  It  if  likely  that  the  raloe  of  this  manure  may  not  be  pro- 
perly appreciated  for  some  time  to  come,  and  the  expense  o(  id 
remoTfti  occoming  a  pecuniary  burden,  this  Bccetsaiy  sanituT 
measure  ma^  be  abandoned  or  imperfectly  carried  out.  Otfi^ 
mil  be  acquired  by  the  occupiers  of  land  who  enngein  thevsri 
with  the  hope  of  profit,  and  tne  tillers  of  the  land  nere  beiof  ^ 
rallv  poor,  I  have  thought  that  some  of  the  convents  neb  m 
lana,  as  well  as  in  pecuniaiy  resources,  mwht  be  indoeedto 
make  a  besinning.  The  Greek  convent  offered  thegrettot 
probability  lu  this  respect,  and  I  obtained  an  introdactio&  to 
one  of  its  superiors  much  interested  in  Mricultnre.  I  ^ 
agreeably  aurprised  to  find  the  subject  aheaoy  well  voderstood, 
and  that  an  offer  had  been  made  from  the  cooveBttodotbe 
work,  provided  certain  f anilities  and  guarantees  were  giren.  It 
would  seem  fair  to  all  parties  that  at  first  starting  the  ^.'P'*"^ 
should  be  divided— that  sooner  or  later  this  should  rest  witb  toe 
utiliser  of  the  manure,  but  that  the  privilege  of  having  it  should 
be  secured  to  him  for  a  definite  period,  as  expense  will  be  in- 
curred in  the  means  of  transport  When  this  term  of  a  soffl- 
cient  number  of  years  is  expired,  it  might  be  desirable  to  owr 
the  dirt  and  refuse  of  the  town  in  sections  and  for  fixed  pc*^ 
to  the  highest  bidder,  the  contract  to  be  set  aside  if  the  ««r^ 
be  not  properly  performed.  Seeing  that  the  resources  of  ne 
country,  and,  consequently,  the  comforts  of  the  ptople,  sod  the 
revenue  of  the  Government  also,  are  greatly  restricted  by  tse 
scantiness  und  poor  quality  of  its  productions,  it  migbt  be  weu 
to  give  to  those  who  are  ready  to  apply  the  town  maane toa 
useful  purpose,  the  privilege  oi  planting  olhre,  palD»  and  otlM^ 
trees,  which  shall  be  exempt  from  tax.  In  wet,  e^*>7.^  " 
this  kmd  seems  likely  to  be  productive  of  povstty  to^  *^* 
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probably,  as  in  the  English  town,  classes  for  students 
would  be  formed  amongst  themselves  subsidiary  to  the 
lectures. 

Again  it  has  been  asked,  where  are  lecturers  to  be 
found  ?  To  which  I  reply  that  we  must,  as  has  often 
been  the  case  in  England,  have  recourse  to  the  kind 
gratuitous  help  of  triends,  and  this  very  circumstance 
will,  I  trust,  in  Jerusalem,  be  found,  as  elsewhere,  to 
produce  the  happy  effect  of  bringing  together  in  harmony 
those  whom  differences  of  opinion  on  some  points  have 
kept  apart  to  mutual  injury  and  loss.  No  compromise 
of  opinion  would  bo  incurred,  whilst  in  the  improvement 
of  Jerusalem  all  would  be  benefited,  from  the  Pasha  to 
the  Bedouin. 

In  order,  as  &r  as  possible,  to  remove  the  idea  of  a 
political  action,  I  would  aim  at  having  the  governor  of 
the  city  as  the  president,  and  some  of  the  highest  Turks 
vice-presidents. 

Lest  it  should  be  thought  that  the  idea  having  bpen 
started  by  an  Englishman,  some  British  object  was  con- 
templated, I  have  sought  the  aid  of  a  continental  consul 
i-ather  than  my  own,  and  though  I  trust  that  my  country- 
men will  aid  the  work,  I  woum  advise  that  special  pains 
bo  taken  to  obtain  the  support  and  assistance  of  Italians, 
French,  Germans,  and  Greeks,  and,  if  possible,  from  the 
various  convents  maintained  by  these  nations,  and  doubt- 
less possessing  men  of  leisure  and  ability  also. 

An  admirable  suggestion  has  been  offered  by  the 
Austrian  consul,  that  a  school  of  design  should  be  made 
an  early  and  conspicuous  nart  of  the  Institution,  since 
it  would  not  only  essentially  address  the  eyes,  but  its 
utility  would  be  immediately  apparent  in  the  applica- 
tion to  the  commonest  works,  executed  by  the  mectianics 
of  the  most  numerous  classes. 

In  a  population  like  that  of  Jerusalem  and  the  adjoin- 
ing country,  the  true  principles  of  economy,  on  the  large 
as  on  the  small  scale,  require  to  be  understood  and  acted 
upon,  and  that  science  which  Adam  Smith  was  one  of 
the  first  to  set  up  in  his  "  Wealth  of  Nations,*'  might 
veiy  simply  be  taught  as  now  corrected,  developed,  and 
applied. 


f  romlmtgs  of  Institntions. 


Chester. — The  twenty-second  annual  report  of  the 
Mechanics*  Institution  presented  to  the  annual  meeting, 
speaks  of  the  brightening  prospects  which  are  opening 
around  it.  In  the  first  year  of  its  existence  it  was  en- 
abled to  purchase  one  of  the  public  libraries  of  the  city. 
The  second  year  saw  the  establishment  of  the  nudeus  of 
what  is  now  the  Water  Tower  Museum,  which  has  ever 
since  been  a  source  of  profit  to  the  Institution,  and  of 
instraction  and  amusement  to  the  members  and  the  pub- 
lic. Twelve  years  ago  it  removed  from  Goss-street  to 
the  more  commodious  premises  at  present  occupied  by  it, 
where  from  that  time  till  now,  it  has,  in  spite  of  a  few 
checks  arising  from  various  causes,  kept  on  a  steadily 
advancing  course.  Last  year,  the  ouilding  having 
changed  hands,  the  rent  was  advanced  from  £30  to 
£52  10s.  per  annum :  but  a  hope  was  held  out  by  the 
then  committee,  that  through  the  liberality  of  the  mem- 
bers and  the  public,  they  mi^ht  be  enabled  to  purchase 
it  before  the  month  of  June  in  the  present  year.  That 
hope  has  been  realized  —the  purchase  is  completed ;  and 
although  the  whole  is  not  yet  paid  for,  still  the  interest 
on  borrowed  money  required  for  that  purpose  will  have 
the  effect  of  reducing  the  rent  from  £62  10s.  to  about 
£27  per  annum.  The  Institution  has  also  purchased,  on 
very  easy  terms,  the  whole  of  the  library  and  fixtures 
of  the  **  City  Library  ;**  the  Mechanics'  Institution  thus 
becoming  the  only  public  repository  of  literature  in  the 
city ;  the  whole  constituting  a  collection  of  about  16^000 
vols.    Considerable  additions  have  been  miKl^  to  ^he 


library,  and  the  number  of  volumes  exchanged  during 
the  year  is  as  follows : — Works  on  arts  and  scieneos,  470 ; 
poetry  and  the  drama,  202;  talcs,  novels,  &c.,  8,219; 
essays  and  criticisms,  180;  history  and  biography,  563; 
voyages  and  travels.  176 ;  xpental  sciences  and  theology, 
136;  periodicals.  754;  miscellaneous,  42;  making  a 
total  of  5,682.  The  classes. — a  very  imoortant  depart- 
ment of  the  Institution,  are,  on  the  whole,  satisfaotory. 
The  lectures,  although  few  in  number,  have  on  the  whole 
been  pecuniarily  profitable,  as  well  as  highly  instructive. 
The  only  paid  lecturer  engaged  by  the  Institution  wae 
B.  Waterhouse  Hawkins,  Esq.,  who  delivered  a  course  of 
two  lectures  on  **  the  Extinct  Animals  of  the  Antedilu- 
vian World,'*  which  excited  great  interest,  and  resulted 
in  a  nett  profit  to  the  Institution  of  about  £20.  The 
following  ^ntlemen  gave  gratuitous  lectures,  and  to  them 
the  committee  desire  to  tender  their  thanks: — **  Drawing 
Room  Representations  of  Shakespere,"  by  the  Rev.  R, 
Boyle  ;  two  lectures  on  ••  Nineveh,"  by  the  Rev.  W,  H. 
Boecawen;  one  on  **  Shakespere,"  by  Lord  Lyttelton ; 
"  On  the  Distinctions  in  Society  worth  having,  and  how 
to  obUin  them,"  by  the  Rev.  R.  Ainslie ;  *•  On  Gaa^its 
early  and  modem  history,  manufacture,  and  applicatioo 
to  general  purposes,"  by  Mr.  Samuel  Edwards ;  **  On  the 
Oocultation  of  Jupiter,"  by  Mr.  Edward  Jones ;  and 
'*  On  Honour,  Etiquette  and  Fashion,'*  b^  Mr.  Mott,  of 
Leicester.  The  number  of  members  during  the  year  ii 
as  follows :~ Annual,  99;  quarterly,  665;  average  per 
quarter,  259.  The  Water  Toiu'er  Museum  continues  to 
be  an  object  of  gi-eat  attraction  to  the  public,  and  the 
profits  derived  from  that  source  during  the  year  amount 
to  £21  9s.  8d.  The  presentations  and  loans  of  artidea 
of  vertu,  antiquity  and  curiosity,  are  nimierous,  and  the 
committee  beg  to  return  their  thanks  to  those  ladies  and 
gentlemen  who  have  so  kindly  contributed  to  this  value- 
able  collection. 


PARLIAMENTARY  REPORTS. 


SESSIONAL  PRINTED  PAPERS. 
Pas.  No. 

Deliwerfd  on  Amput  37a  am4  tUk. 
389.  Courtof  Chancery  (Ireland)— Raton. 
'    49  (3).  Trade  and  Navigation— Acooonte  (SUt  July,  186f  >. 
336.  Bialdon  Election  Petitioo— Minute*  or  Evidence. 
318.  Ducbj  of  Lancaster  (Bertolacd't  Petition)— Report  tnm  Con* 

mlttee. 
386.  East  India  ( Importationi)— Retom. 
304.  Australian  Poaial  Serrice- Retarn. 
200.  Bill— Marlietfl  and  Fairs  (Ireland).  * 

lUiivtred  <ms  Augu$i  73md. 
Publlo  General  Acts— Cap.  16, 1 6,  lY,  18, 19, 30, 31,  23,  33,  34, 
126,  S6,  37,  38,  S9,  30,  31,  33,  33,  34,  and  35. 


PATENT  LAW  AMENDMENT  ACT. 

APPLICATIOVS  FOB  PITSNTS  AHD  PBOTKOnoV  ALLOWBD. 

iFrom  GagetU,  AuguU  21.] 

Dated  3rd  Amgrnst,  1867. 
3104.  John  Elce  and  John  Leech,  Manchester- ImproTements  la 
self -acting  templet  for  looms. 

Dated  Ath  Augmly  1867. 

3108.  Richard  Birch,  and  Robert  Bradborjr,  Hanghton,  near  Denton 
— Improrements  in  maohlnerjr  and  apparatus  for  elearlng 
and  inlxiog  hatters'  ftirs. 

3108.  Alexander  Prince.  4,  Trsfklgsf-sqnare— A  snbstitate  for  var- 
nish, turpentine,  and  oil  In  the  manuAicture  or  mixing  of 
paints  and  pigments,  to  be  employ*^  for  coating  or  oovermlr 
wood,  metal,  glass,  and  other  sabstances,  to  preserre  them 
from  atmospheric  Influences  and  fire.    (A  commonlcation.) 

3110.  John  Henrj  Johnson, 47, Uncoln's-innflelds—lmproTcmenta 
In  leiying  machines.    (A  communication.) 

3113.  yniUam  Colbome  Cambridge,  Bristol— Improrements  In  th* 

construction  and  working  of  endless  traTolllng  niUwajs. 

3114.  Alfred  Vincent  Newton,  OS,  Cbanoef7.1ane— ImproraiMatf  ia 

umbrellas  and  parasols.    (A  oommnnioatlon.) 

Dated  itk  Avgutt,  1857. 
3116.  John  Uttlewoodand  Albert  Schlumberger,  Church,  near  Ao» 
cringtoo— Improrements  In  prododng  printed  or  djed  oo- 
lours  from  murexide  on  wooUen  fkbncsor  jsnis,oriBixs4 
CkbriQ^  or  jams  of  irool  and  pottoa. 
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Bottttri,  Roe  dels  Romwtto,  140,  Pwls— The  makiac 

of  movable  ohaln  ead  leeto  of  ereiy  kind  and  deecrl^oa,  to 

be  called  **  DoCtiiri*s  morable  ebain  tnd  leati.*' 
S118.  Tbomat  Ljme,  Mabneebnrr— An  improred  field  Btlle  or  gate. 
ailt.  Thonae  field,  Bpria;- place,    Keotkb-towii— Efltetittg  Im 

ftVTencaU  la  paiaioli  and  umbreUat* 
Deled  61*  JnfMcr,  1867. 
A90.  Samoel  Middleton  and  John  Lowes,  Sonthwark— Improred 

apparaioa  for  tbe  extinction  of  lire  in  balldiaga. 
Bin.  Alauader  Dalgetj,  T,  Jojsoa-eireet,  StnuifewaTe,  Maaoliertar 

—ImproTemenu  in  rotary  eaginee  and  pompe. 
aiaa.  Daniel  Jonee  Crototej,  Hebden-brldge,  Torkihire— Improre. 

menti  in  tbe  treatni^t  of  oertain  textile  fkbriei  ealled 

••  petionee,'*  and  need  for  MuMle  ooven,  and  la  the  machlnciy 

or  apparatne  for  eflbeting  the  mme. 
3124.  SUie  Rowland,  Mancheeter— CeHaln  improTomenta  in  itcam- 

enclnet. 
Sm.  WUUam  GUmoor,  Dalbeth,  Lanark,  N.B.~ImpiOTeiBenta  la 

obtaining  motlTe  power. 
flM.  ThOBua   Lawlejr,  Wolverhampton—Improrementf  in   oma^ 

meatlng  artlolee  nude  of  tin  plate  and  of  other  bright  metali. 
tl9Y.  John  Parker,  Ivj.hoote,  Bradford,  Yorktbire—ImpravemenU 

In  the  means  of  i  appljing  or  foeding  steam  boUen  with 

water,  wherebj  a  great  saVing  of  ftael  Is  effscted. 

Dmted  Ttt  A^^tut,  1867. 

Sias.  John  Bradlej,  RadcUfl^,  Lancashiie—Certain  ImproTements  In 
machinery  or  apparatus  for  engraHng  metallic  cjliaden  or 
rollen  employed  for  printing  calico  and  other  snrfbees. 

lUl.  Alftad  Vincent  Mewtoa,  M,  Chancerj-Iaae^lniproremeate  in 
moke  for  spUulag.    ( A  communication. ) 

S13S.  William  Irriag  Holdsworth,  Shaw  Lodge  Mills,  Rallfoz— Im- 
proTements  in  weaTlng  woollen  dainisks.  (A  ooosmanica- 
tton.) 

SIV.  Imum  Osehla^,  16,  Old  Broad-etreet— An  improTcd  soap,  to 
which  he  gives  the  name  of  "rheumo-arthrlttlsoap.'* 

9137.  John  Aaderton,  Joseph  Foster  Rnshworth,  and  Joseph  Bean, 
Qneenshead,  Yorkshire— Improrements  in  macnnerj  for 
moaMIng,  eatthig,  and  earring  wood  and  sfeOM. 

Dwitd  lOtk  Amguii,  1 867 . 
aiaS.  Jamee  Bertram,  Edinburgh,  and  John  Louis  JulUon,  FooU 

Cray,  Kent— ImproTcmenu  in  the  maanfkcture  of  paper. 
HIS.  Amherst  Hawker  Ronton,  Hncklngham-street,  AdalphI— Im. 

proTementa  la  apparatus  for  steering  Tassels.    (A  commnnl- 

cation.) 

Dated  lltk  Atigtui,  1857. 
314S.  George  Chambers,  Oheapsldo— Improvements  in  separating 

dnders  from  ashes  and  economlxlng  foel. 
3149.  William  Edwaid  Newton,  64.  ChaaeeryJaaA— ImproTomenU 

in  plekers  for  looms.   (A  commnnlcation. ) 

[i^om  GauUe,  AuguH  28.] 

Dated  Utk  June,  1867. 
1710.  Stanislas  Tiaaqiiille  Modesto  Sorel,  10,  Baede  Lanery,  Paris- 
New  chemical  compositions,  producing  either  house  paint- 
lags,  oement,  or  plastle  paste  to  be  mouldod. 
Doled  itk  J«%,  1867. 
m^  Jehfl  Smith,  Bradford,  Torkshiro— ImproTMBtnta  In  floor- 
dressing  machinfli. 

Dated  Itk  Augmt,  1867. 

3126.  Berthold  Lowiasohn,  Fenchurch-fltreei— An  improrement  in 
the  mannikctiire  of  soap. 

2130.  John  Robinson  Scartlifl;  WolvorhamplOB— Certain  ImproTe- 
ments la  mathematical  iastramanta. 

Dated  9tk  AmgMsty  1867. 
2132.  Thomaa  George  Shaw,  Dartmouth-row,  BIackheath->ImproTO- 

ments  in  washing  and  wringing  machines. 
2134.  John  Langford  and  Joseph  Wilder,  Birmingham— Improre- 

OMita  in  signals  aad  alarums. 

Dated  lOtk  Augmet,  1867. 
2188.  Thomas  Oeotfe  Shaw,  Dartmouth-row,  Blackheath— ImproTo- 

menu  In  machlnaiy  for  thraahlttg  and  aeparating  wheat  and 

other  grain. 
31401  John  Roberta,  inn.,  Whitecfaapel-road— ImproTing  the  oom- 

bnation  of  reel,  and  preTontlng  the  eacap6  of  ftallginoaa 

smoke  ttcm  shafts  and  flues. 
3143.  Anionle  Tremeschln,  Klng^treet,  Snow-hill— ImproTemei^ta 

In  curling  tongs. 
3ia.  Peter  AugusUn  OodeAoy,  8,  Klag*sMead-oottana,  New  North- 

road— An  improTod  ntethod  of  desutphnrlAig  mlaoral.BBa- 

trix,  for  the  extraction  of  aviferons,  azfeatlforoof,  and  other 

metals  oontalned  therein. 

Dated  lltk  Augmtt,  1867. 
3140.  Alexander  Lang,  Klnaiei  Iron  Works,  Linlithgow— ImproTod 

machineij  for  foeding  steam  bdlen. 
3148.  William  LyeU  Groundwater,  Bridge-street,  Greenwich,  and 

Henry  Prince,  the  Grove,  Greu  GttUdforl.atreet,8oathwark 

— ImproTementa  In  pumps. 

Dated  121*  Aagmat^  1867. 
2160.  Thomaa  Hardcaatle,  Bradahaw,  near  Bolton-le-Moor»— Im- 

prorementa  in  machinery  for  waahlog  textile  fobrics. 
3161.  Robert  Wagstaff,  Mottram,  Loagendale,   Cheshire— Certain 

Improvements  in  machinery  or  apparatus  for  digging  land. 
fl68.  WUUam  James  Cantelo,  Southwark— ImpioTfiDea J  In  the 

preaerratlon  of  Tegetahto  maUoif. 


8164.  William  Alexander  Clarke,  Weat  MslTfim    TmpinTiimMia  in 

the  eoastruotlon  of  and  mode  of  ftpplylof  hot  ut  and  Tapo« 

hatha. 

Dated  13M  Augwtt^  1857. 
3166.  WUUam  PratchItt  and  Samuel  Hontwks,  BoltQa-l«.lfo«r»— 

Improvements  in  apparatus  to  rec alate  the  preenira  uf  fluids, 

and  to  eompenmte  fbr  the  expanrion  of  steam  and  hot  wat» 

pipes. 
3160.  Henry  Collingridge,  3,  Salat  Aldatea.atreat,  Oxford— Impcwi*. 

meats  in  separating  metallic  substances  for  ooAe,  and  In  tho 

apparatus  employed  for  the  pnrpoee. 
2167.  Robert  M*Adam,  Baldooa,  near  Klrkianer,  W|glOB,  N.B.— 

Improred  apparatus  to  be  eniplo|yadla  makinf  aImm  lad  Ik 

drawing  off  liqufala. 
2169.  John  Alleyae  Bosworth,  Humberstone,  Leicester— ImpreMro- 

ments  in  maohinefj  for  grinding  and  cruslilog  clay  and  brttk 

earth. 

2160.  George  Tomlinson  Bousfleld,  Loughborough-parh,  Brtotea 

ImproTeaMnts  in  sewing  needlea.    (  A  communication.  \ 

2161.  WlltUm  Edward  Newtoa,  eo.  Chancery- lane— Improrod  am- 

chinery  for  cutting  files.    ( A  oommunleailea.) 
2102.  Jamee  William  Benson,  Lodgate-hUl— ImproMMnIa  la  tte 

conatructlon  of  bows  or  handles  of  waiehca,  lockets,  ^jv* 

glasses,  and  other  articles  requiring  such  appeadsges. 
3103.  Thomas  Bade,  Ipswich— An  improved  breech-loading  Are  ms 

and  prcdeetile  to  be  used  thertwith. 

Dated  Utk  Amgwut,  1867. 
2164.  John  Parkinson,  Victoria  Worlu,  Bury— ImproTWMnti  fa  Ite 

construction  of  pressure  and  vacuum  gauges. 
2106.  Paul  EmUe  Laviron,  Paris^lmprotemeato  in  apparatus  flv 

curing  smokychimaeya  and  for  inereaslag  the  dmA  la  tbfi 
2160.  John  Tickle,  Westbromwich,  Stalfordihlre— Improvemtata  is 

metalUc  pi*toas  for  pteam  and  other  cyUnders. 
3107.  Charies  Oomm,  *Change-aU^,  CornhiU— Impi  oswoate  la  tli 

coBstmction  of  boats.    ( A  finrT«*Bfim"^  ) 
2106.  nrederiok  Llpsoombe,  Strand— Improvements  In  the  mode  of 

divertlna  the  London  sewage  from  the  Rirer  Thaaca,  and  la 

diachargiag  it  into  the  sea. 
8100.  Samoel  Draper,  Lenton,  near  TTnlllnihaiii    Tm|iiiin»aila  la 

the  mannfoetore  of  handloa  aad  *>•*****§■  for  dowa  of 

way  and  other  carriages. 

Dated  I5/A  Jmfwtt,  1867. 
3111.  WiUlam  Smith,  Mancheatar    Impffovemeata  la  mafcli«  \ 
2176.  WiUbm  Stettlniua  Clark,  133,  Itigh  Holbon— I 

in  hay  and  hop  presses,  the  same  being  applieahia  to 

pressing  other  tubstanoea  of  a  dmUar  nataio.  (A  ^*****— ^- 

catioay, 
ntO.  John  Coope  Haddaa,  Caanon-row, 

meatainthe  oonatructionof  raUwayaandof  tho( 

be  uaed  therewith  or  thereon. 
3177.  John  Buckley  aad  Thomaa  Wrigler,  Oarr  Hill, 

Improvemeate  in  aelf-aotlag  mniea  or  manhlimi  for  i 

and  doubling. 
2178.  Hubert  Pirotte,  Liege,  Belgium— Improvementa  In  thai 

atructlon  of  latlkea  for  boring  aad  turaiag. 
Dated  lUA  AmguMt,  1867. 
2178.  Archibald  Smith,  68,  Priaoes-street,  LeioBeter-squara— Im- 

provements  la  machinery  for,  aad  la  theawtlMd  or  mathoda 

of,  making  wire  ropes. 
2181.  Richard  Talbot,  Blackburn,  Laacaahire,  aad  Bealaaiia  Pi  nan 

dale,  Witton,  near  Blackburn— ImproTomentaln  looaM# 
2188.  Richard  Hoe,  44,  Leadenhallstreet— ImproromaaUla  haUloa 

boxes,  aad  la  boxes  used  for  cairying  other  Talnahia  < 

dities. 
3186.  WUUam  Edward  Newtoa,  88,  Chaaeeiy-laao^lm] 

In  the  valTo  amagemeat  of  aHaa 

wunmunicatioa). 
8187.  Charlea  Reevea,  Btrmlagham- Improrements  in  the  ■ 

tare  of  knivee. 

Doled  l$tk  Amgmtt,  1867. 
3181.  Charlea  NlghUagale,  Wardour- street,  Soho— Improi 

in,  and  applicable  to,  machiaes  for  tearlaf  or  redada^  xagp 

and  other  abries. 
3188.  WUUam  Toang,  Qaaaa  atreet,  01$^— Imftonf  ti  la  im- 

plaoeaoratOTea. 

iHvxanoin  with  CoMPLin  SpicmcAfioir  Fnaii. 
32141  Amoa  Pierce  Chamberlain,  18,  Roe  Royale,  Paria— Impiuf». 

meata  la  aiachiaes  for  eattiag  eorka  aad  other 

— 30thAngnaLlfi67. 
2227.  Henry  Hodges,  New  York— Impniveaieata  la  the 

of  gunpowder.— 92ad  August,  1867. 
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METROPOLITAN  DRAINAGE. 

Bt  John  Leonabd. 

NoiwithsUnding  that  so  much  has  been  said  and 
written  on  the  sabject  of  the  drainage  of  the  metropolitan 
district,  there  are  several  most  important  points  which 
appear  to  me  to  have  been  entirely  overlooked,  some  of 
which,  if  suffered  to  remain  withlont  a  remedy,  would 
render  any  scheme  abortive.     If,  for  a  moment,  we 
imagine  the  great  work  completed'in  the  way  commonly 
expected,  namely,  bvoollecting  the  matter  in  a  vast  system 
of  sewers  underneath  the  metropolis,  and  conveying  itaway 
by  an  open  channel,  either  to  Sea  Reach  or  the  German 
Ocean,  a  little  consideration  will  soon  convince  us  that 
such  a  plan  would  be  but  a  miserable  half-measure,  and 
little  or  DO  improvement  on  existing  arrangements.  The 
immediate,  if  not  sole  object,  of  all  improved  methods  of 
drainage  is,  avowedly,  the  health  of  the  pofNilation,  vet 
in  the  fooe  of  this  it  is  proposed  to  retain  the  absuniity 
of  the  entire  metropolis  being  undermined  bv  an  enor- 
mous extent  of  pestiferous  sewers,  which  is  only  another 
name  for  one  vast  and  interminable  cesspool,  with  the 
additional  evil  of  being  spread  over  an  immen<<e  area, 
instead  of  being  confined  to  the  smallest  possible  space. 
Any  plan  ought  to  be  instantly  condemned  which  does 
not  provide  an  efficient  remedy  tor  so  great  and  glaring 
an  evil,  and,  if  only  for  the.credit  of  mcidem  engineering, 
it  is  hoped  that  a  veto  will  be  put  on  all  schemes  invol- 
ving the  perpetuation  of  such  anomalies,  which,  not- 
withstanding^ all  the  proposed  and  attempted  remedies, 
appear  to  be  inseparable  from  the  sewer  system  of  drainage. 
.  Many  and  valid  objections  have,  from  time  to  time, 
been  niade  against  the  practice  of  allowing  the  sewage  to 
flow  into  the  river,  but,  without  for  a  moment  advocat- 
ing such  a  process  for  getting  rid  of  it,  I  do  not  at  pre- 
sent see  how  the  formation  of  a  new  channel  expressly 
for  its  conveyance  can  fully  remedy  the  evil.    In  the 
one  case  the  sewage  is  laigely  diluted  with  water,  and 
the  offensive  smell  in  a  ^[leat  measure  removed,  and  if 
conveyed  in  close  conduits  at  all  times  of  tide  into  the 
water,  it  would  be  almost  entirely  so.    But  this  is  a  gain 
at  the  expense  of  the  water,  which  is  inevitably  spoiled 
by  the  admixture.    On  the  other  hand,  an  open  channel 
or  smallriver,  as  it  might  be  appropriately  called,  although 
passing  through  a  comparatively  uninhabited  district, 
would  be  a  perpetuated  nuisance,  its  noisome  smells,  con- 
vened by  the  var;^ng  winds,  pervading  the  country  for 
miles  on  either  side,  and  the  shipping  and  crews  of  all 
nations  exposed  to  a  constant  and  unmitigated  abomina- 
tion. 

Another,  and  by  no  means  an  unimportant  defect  in 
the  sewer  system,  arises  from  there  being  so  very  little 
fall  to  carry  ofi  the  drainage,  which  can  only  be  met  by 
the  erection  of  powerful  steam  engines  to  raise  the  sewage 
to  a  sufficiently  high  level  so  as  to  give  it  the  requisite 
impetus.  In  reference  to  this  part  of  the  plan  it  ought  by 
no  means  to  be  lost  «ght  of  that  the  engines  must  be 
of  sufficient  power  to  deal,  not  only  with  the  proper 
sewage,  but  also  with  the  entire  surface  drainage  or  rain 
fall,  and  that,  too,  not  the  average,  but  the  greatest  and 
most  sudden  that  under  any  circumstances  mi^ht  be  ex- 
pected, hence  a  much  greater  outlay  for  pumping  power 
as  well  as  other  works  would  be  required,  than  would  be 
the  case  if  the  sewage  alone  were  the  matter  to  be  dealt 
with.  It  is  true  that  one  way  of  surmounting  the  diffi- 
culty would  be  to  provide  overflows,  by  means  of  which 
the  surplus,  beyona  a  given  quantity,  might  be  dischaiged 
into  this  river,  but  tus  is  such  a  half-and-half  wav  of 
dealing  with  the  case,  that  few  would  recommend  or 


adopt  it.  Besides,  if  sewers  could  once  be  dispensed  with, 
for  strictly  sewage  purposes,  tbev  would  soon  become 
wholly  unnecessary  for  surftoe  drainage,  as  doubtless 
channels  nearer  the  surface,  and  consequently  more 
accessible,  would  then  be  constructed  for  that  purpose. 

Again,  assuming  the  drainage  of  the  metropolis  to  be 
completed,  on  the  sewer  or  any  other  system,  and  the 
sewage  wholly  diverted  from  the  Thames,  in  what  way 
must  that  which  proceeds  from  all  the  towns  on  either 
side  of  the  river  above  London,  be  dealt  with  ?  Such 
places  cannot  convey  their  sRwage  to  the  sea,  and  it  is 
equally  obvious  that  that  of  London  being  once  excluded 
from  the  river,  they  could  not  possibly  be  permitted  to 
continue  discharging  theirs  into  it.  It  is  clear,  therefore, 
that  in  their  case  (which,  be  it  observed,  would  apply  to 
'perhaps  nine-tenths  of  the  entire  kingdom),  they  would 
nave  to  devise  some  other  means  of  dealing  with  the 
nuisance,  and  that  such  means,  whatever  they  might  be, 
would  of  necessity  involve  their  keeping  it  entity  to 
themselves.  Hence,  if  by  far  the  greatest  number  of 
towns  must  of  necessity  adopt  plans  <m  drainage  differing 
materially  from  that  of  the  metropolis,  is  it  not  reason- 
able to  inquire  if  there  is  not  some  plan  which  would  be 
applicable  as  well  to  the  metropolitan  as  the  ii^and  dis- 
tricts, and  at  the  same  time,  entirely  free  from  the  de- 
fects which  I  have  endeavoured  to  point  out  in  the  con- 
templated scheme  of  London  drainage  ? 

I  am  led,  1^  the  consideration  of  these  circumstances, 
to  the  conclusion  that  jdthough  drainage  b^  means  of 
sewers  would  perhaps  very  natmally  suggest  itself  as  the 
best  moans  of  effecting  the  object  originally,  and  doubt- 
less two  or  three  centuries  ago  nothing  better  could  have 
been  substituted,  it  by  no  means  follows  that  it  is  so  at 
the  present  time.  It  rather  appears  to  me  that  in  this, 
as  in  many  other  instances,  a  certain  plan  is  adopted,  be- 
cause it  is  found  to  some  extent  already  in  existence ; 
and  hence,  without  reflecting  what  better  could  be  done, 
we  very  naturally  slip  into  the  old  groove,  and  slide 
along  it  as  our  predecessors  have  done  before  us.  We, 
moreover,  I  think,  overlook  the  circumstances  under 
which  sewers  were  ip  a  great  measure  originally  con- 
structed, and  the  purposes  for  which  they  were  intended. 
The  modem  introduction  of  water-closets  has  quite 
changed  the  conditions  of  town  drainage,  and  that  wnich 
was  formerly  the  rule,  namely,  cesspools  for  sewage,  and 
sewers  for  surface  drainage,  has  now  become  the  excep- 
tion. Had  it  been  otherwise,  doubtless  our  forefathers, 
who  prohibited  coal  from  being  used  in  the  City  on  the 
ground  of  its  being  pr^udidal  to  health,  would  have 
been  equallv  averse  to  poisoning  the  air  with  sewage 
effluvia,  and  would  have  provided  some  means  of  pre- 
serving themselves  from  the  unwholesome  smells  which 
now  assail  us  on  every  side.  The  sewer  system  might 
perhaps  be  more  tolerable  if  the  means  of  preventing  the 
exhalations  arising  from  them  were  fhlly  available,  and 
could  at  idl  times  oe  depended  upon ;  but  iudging  from 
what  has  so  far  been  done  or  attempted  by  means  of 
flushing,  trapped  gullies,  air  shafts,  &c.,  there  is  every 
reason  to  coiidude  that  thev  are  each  and  all  either  in- 
efficient, or  have  not  been  fully  or  properly  tried ;  be  that, 
however,  as  it  may,  it  is  dear  that  they  require  more  or 
less  machinery,  constant  attention,  and  extra  care,  and 
necessarily  involve  occasional,  if  not  frequent,  failure. 

t  assume,  from  the  preceding  remarks,  that  sewers  of 
all  kinds  are  objectionable,  inasmuch  as,  however  con- 
structed or  managed/they  are  detrimental  to  health,  ex- 
ceedingly disagreeable  to  the  senses,  and  very  imperfectly 
perform  their  functions;  and  that  when  extended  over 
so  vast  an  area  as  the  entire  metropolitan  district,  these 
disadvantages,  notwithstanding  all  known  means  of 
prevention,  would  be  multiplied  to  an  indefinite  extent, 
and  ever  exercise  an  injurious  effect  on  the  general  health. 

As  there  appears  to  be  but  little  use  for  f^irther  aii^- 
ment  in  support  of  the  views  here  expressed,  I  will, 
therefore,  proceed  to  sugsest  a  plan,  which,  in  my  opinion, 
would  be  lesscostly,  would  effect  the  ol»iect  )D>iew  fkrmore 
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efficiently,  and  provide  a  remedy  for  all  the  defects  which 
have  been  pointed  out  as  inseparable  from  sewer  drainage. 

'The  general  flatness  and  want  of  fall  throughout  the 
Tiietropolitan  district,  would,  under  any  cii^cumstances, 
render  steam-pumpir»g  power  indispensable.  Instead, 
liowever,  of  jnixiug  the  sewage  with  the  surface  water, 
convoying  it  through  sewers  with  just  sufficient  fall  to 
give  it  a  sluggish  motion  onward,  and  then  lifting  the 
combined  mass  from  a  considerable  depth  to  a  sufficiently 
high  level  to  give  it  another  start,  I  propose  to  use  the 
steam-power  to  pump,  or  draw  (if  1  may  so  express  my- 
self) the  sewage  only,  through  and  along  pipes,  directly 
from  the  places  where  it  is  first  formed,  and  discharge  it  by 
the  same  means  immediately  into  tanks  prepared  for  its 
reception  and  conversion  into  manure. 

The  plan  here  proposed  would,  I  think,  as  c<Hnpared 
with  sewer  drainage,  possess  the  following  advantages, 
namely,  'by  placing  the  pumping  machinery  as  it  ought 
to  be,  in  a  low  lying  district,  it  would  have  the  benefit  of 
the  natural  fall  of  the  ground ;  and  in  addition,  the  effect 
of  atmospheric  pressure,  equivalent  to  a  further  fall  of  at 
least  thirty  feet.  By  separatiDg  the  sewage  from  the 
surfaceand  having  to  pump  up  only  the  fonner ,  a  very  much 
smaller  pumping  power,  as  well  as  works  for  the  conver- 
sion of  the  sewage  into  manure,  would  be  required,  and 
the  expense  proportionately  reduced.  When  once  com- 
pleted, the  pipes,  drc,  for  the  ooUection  of  the  sewage 
would  require  very  little,  if  any,  attention  or  expense  for 
repairs;  or  if  required  the  work  would  be  above  ground, 
and  henoe  not  unhealthy,  itoceasible,  and  easily  inspected, 
and  consequently  better  and  more  economically  done. 
Tliere  would  be  no  offensive  smells,  or  uouous  effluvium 
thrown  into  the  atmosphere,  and  all  the  coet  and  trouble 
attendant  on  air-ehafte  and  trapped  gullies,  &c.,  would 
be  saved.  There  would  be  no  periodical  deansings 
required,  nor  any  dirty  and  disagreeable  employment 
necessary;  and  all  the  usual  provision  of   machinery, 


ture  in  the>plan  that  on  its  introduction  all  the  usual 
machinery  connected  with  water-close ta  might  be  en- 
tirely dispensed  with,  as  it  is  evident  that  owing  to  the 
sewage  being  constantly  discharged  as  fast  as  formed,  no 
smell  whatever  could  possibly  arise  from  it,  and  a  simple 
flap  valve  attached  to  the  exit  end  of  the  soil  pipe  would 
be  all  that  would  be  necessary,  and  that  merely  to  pre- 
vent draughts. 

I  have  purposely  omitted  all  reference  to  the  expense 
of  carrying  out  the  plan  I  propose ;  not  because  I  am 
apprehensive  it  would  exceed  that  of  draining  by  means 
of  sawers,  but  because  I  am  of  opinion  tliat,  iu  a  work  of 
so  mucli  importance,  in  a  national  and  sanitary  point  of 
view,  mere  cost  ought  by  no  means  to  be  made  a  primary 
consideration.  The  main  question  to  be  considered  ami 
decided  upon  sliould  be,  not  what  it  will  cost,  but  which 
is  the  best  and  most  effectual  way  of  doing  it  ?  The 
imperfections  of  the  sewer  achenie  are  manifest  and  im- 
portant, and  our  proper  course  is  to  ascertain  bow  they 
can  best  be  obviated. 

Ib  carrying  out  the  scheme  of  pumping  away  the 
sewage,  I  should  be  disposed  to  lay  tho  main  pipe  along 
the  river  side  at  about  low-water  mark,  providing  that 
in  passing  dock  entrances,  «id  such-like  depresuoos  in 
the  shore,  it  would  not  be  necessaiy  to  have  hollows  or 
undulations  in  the  pipes.  Indeed,  this  should  be  mosi 
carefully  guarded  against,  even  at  the  increased  expense 
of  carrying  the  main  inland  to  avoid  such  places.  On 
reaching  Limehouse  I  would  leave  the  river,  and  conduct 
the  main  thenceforward  along  the  Commercial  and  East 
India  Dock  roads,  until  it  reached  a  large  piooe  of  garden 
ground  called  Bromley  Marsh,  situated  on  the  western 
bank  of  the  river  Lea,  near  tlie  north  side  of  the  £a8t 
India  import  dock.  Here  I  would  place  the  grand  depot 
for  ths  pumping  machinery  and  the  tanks,  <bC.,  for  the 
conversion  of  the  sewage  into  manure,  from  whence  It 
would  be  conveyed  to  any  mrt  of  the  country,  either  by 


water,  &c.,  for  flushing  would  be  entirely  dispensed  with,  i  barges  by  the  river,  or  by  land  by  means  of  a  branch  line 
and  the  cost  and  trouble  saved ;  and  being  self-acting,  no  <  from  the  North  London  or  Eastern  Counties  Kailway. 
domestic  attention  would  be  inquired,  nor  would  there  |     The  dryin|^  process,  which,  after  the  deodorisation  and 
be  any  available  means  of  interfering  with,  or  interrupt-  i  settlement  had  teen  effected,  would  be  similar  to  that  in 


ing  its  regular  action. 

.Without  entering  into  unneoessary  details  of  pumps, 
and  the  process  of  pumping,  I  may  be  permitted  to  ex- 
plain that  portion  of  the  pUn  which  I  have  described  as 
self-acting,  and  tlierefore  requiring  no  domestic  atten- 
tion.   This  is  a  vessel,  with  i^iiich  I  propose  that  every 
house,  naanufactory,  &c.,  should  be  provided  for  the  re- 
ception of  all  alops  and  sewage  matter.    It  should  be 
made  of  cast-iron,  covered  with  an  immovable  grating, 
which  should  be  perforated  so  as  to  prevent  the  aooess  ot 
other  than  fluid  or  semi-fluid  matter,  and  provided  with 
an  inaccessible  self-acting  valve,  which,  by  means  of  a 
float,  would  open  by  the  flow  of  the  sewage  into  the 
vessel,  and  close  again  as  soon  as  the  flow  should  cease. 
This  vessel  should  be  semi-globular  in  form,  with  the 
grating  fastened  by  screws  to  lis  upper  rim,  so  as  to  be 
removable  if  desirable  {  within  the  vessel,  and  under  the 
grating,  is  the  copper  float,  attached  to  and  forming  part 
of  a  small  double  beat  valve,  the  lower  face  resting  on 
the  bottom  of  the  vessel,  which  forms  a  aeat  for  it,  and 
the  upper  one  on  a  seat  supported  by  a  spindle,  which 
rests  on  the  bottom  of  the  box  beneath  the  valve.   This 
box  is  intended  to  retain  anything  which  may  be  too 
heavy  to  drawn  away  by  the  action  of  the  pump,  and  is 
provided  with  an  opening  in  the  front,  closed  by  a  bon- 
net, to  allow  of  access  to  it  for  occasional  clearing  out. 

The  upper  scat  of  the  valve  is  supported  on  the  spindle, 
which  again  reste  on  the  bottom  of  the  box,  so  as  to 

allow  a  clear  and  uninterrupted  water-way  to  the  lower 

opening,  and  to  permit  bits  of  thread,  rags,  dsc.,  to  pass 


use  in  the  manufacture  of  pottery,  would  consist  of  nume* 
reus  shallow  tanks  or  ponds,  underneath  which  would  be 
a  series  of  flues,  leading  from  a  fire  placed  at  one  end,  by 
means  of  which  the  semi-fluid  matter  could  soon  be 
dried  to  the  consistent  of  stiff  clay.  In  this  proeen  no 
machinery  of  any  kind  is  required,  which  renders  it  much 
more  manageable  and  less  liable  to  get  out  of  order. 

Objections  would  of  course  be  made  to  the  process  of 
conversion  being  carried  on  so  near  town,  but  it  must  be 
b^e  in  mind  tliat  whatever  site  might  be  chosen  for 
the  erection  of  the  works,  it  would  iu  time,  by  the  mere 
increase  of  population,  become  a  nuisance ;  besides,  there 
exists  no  right  by  which  one  part  of  the  commjmity  can 
rid  itself  of  a  nuisance  by  inflicting  it  upon  another,  so 
that  we  are  driven  to  the  alternative  of  dealing  with  our 
sewage  as  we  would  have  others  deal  with  theirs,  namely, 
keeping  it  to  ourselves  and  making  the  best  use  of  it.  The 
site  pointed  out  is,  moreover,  the  best  for  the  northern 
part  of  London  in  other  respects,  inasmuch  as  it  is  sufii- 
ciently  dist;int  fix)m  other  buildings  as  well  as  from 
London  itself.  It  lies  low,  is  convenient  for  both  laud: 
and  water  carriage,  and  avoids  aossing  the  river  Laa. 

If,  then,  tlio  sewage,  as  well  as  the  processes  tor  ite 
conversion  into  manure,  are  to  be  retaiiaed  in  our  own 
neighbourhood,  it  is  essential  that  every  me^ans  duMild 
be  used  for  so  conducting  the  work  as  to  remove  all  un* 
pleasantness  from  it.  Fortunately  our  experienee  justi- 
fies us  in  saying*  that  this  can  be  effected  by  the  Itwe 
process  without  difficulty,  and  if  more  were  needed,  the 
complete   removal  of  all  deleterious  gaaes  might   he 


"without  danger  of  accumulating,  so  as  to  partially  dose   izisured  by  causing  the  vapour-  arising  hum  the  drying 


the  passage.  This  receptacle  would  be  placed  in  the 
area,  or  lowest  pai-t  of  the  house,  and  a  fmall  pipe  at- 
ta^ed  to  the  box  beneath,  would  lead  up  from  thence  to 
the  street  main .    It  is  by  no  means  an  unimportaot  fea- 


process  to  passjthrough  the  ^ea  used  for  that  purpose, 
and  being  then  discharged  into  the  atmos|)here  by  means 
of  high  shafts,  acaccely  .anything  could  remain  which 
would  offend  the  nicest  aense.  I  may  add,  that  Urn  work* 
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being  i;nder  the  control  of  a  central  body,  instead  of  in- 
diviaual  Influence,  any  regulations  for  conducting  tbe 
proceseea  with  due  care  could  be  mora  easily  enforced, 
and  Improvements  without  difficulty  introduced  whenever 
necessary. 

Various  and  opposite  opinipns  have  frequently  been 
expressed  as  to  tne  poasibuity  of  deriving  a  profit  from 
the  conversion  of  the  sewage  into  manure.  To  me  this 
appears  to  he  utterly  beside  the  question,  and  scarcely 
deserving  a  moment's  consideration  in  association  with 
the  important  subject  of  town  drainage.  The  sewage  of 
almost  every  place  of  any  importance  has  now  become 
such  a  nuisance,  that  it  mutt  sooner  or  later  be  removed 
at  almost  aiweott.  In  all  directions  around  towns,  espe- 
cially manufacturing  ones,  every  stream  and  rivulet  is 
polluted  with  filth,  and  the  surrounding  atmosphere 
poisoned  with  the  effluvium  arising  from  it,  and  so  it 
will  remain,  doubtless,  until  every  place  of  any  magni- 
tude is  by  law  compelled,  not  only  to  keep  its  drainage 
within  its  own  district,  but  also  to  deprive  it  of  its 
noxious  properties,  so  as  to  be  no  anno3*anco  to  the 
neighbourhood.  I  am  by  no  means  indifferent  to  tlic 
importance  of  economy ;  I  merely  submit  that  in  this 
particular  instance  it  U,  as  a  primaiy  object,  out  of  place. 
The  general  introduction  of  town  drainage  appears  to 
me  to  he  inevitable  ;  if  the  products  can  be  disposed  of 
at  a  profit,  well ;  if  not,  they  must  be  given  or  throwh 
away.  But  this  would  be  unnecessary,  as  doubtless  the 
manure  would  he  gladly  fetched  away,  if  it  would  not 
command  a  price. 

I  would  here  offer  a  suggestion  with  the  view  of  sub- 
pitting  the  plan  I  propose  to  a  practical  test.  There  is 
a  small  district  in  the  eastern  part  of  London,  cqm- 
paratively  cut  off  from  all  othei-s,  namely,  the  Isle  of 
Dogs,  }f,  as  I  have  before  proposed,  the  main  should  be 
cjirried  inland  in  some  instances,  in  order  to  avoid  the 
depressions  in  the  river  shore,  caused  by  the  increased 
depth  of  water  required  at  the  dock  entrances,  then  this 
clistrict  would,  from  that  cause,  require  a  separate  system 
of  drainage  to  itself.  This,  of  course,  would  not  be  ab- 
solutely indispensable,  but  inasmuch  as  it  would  be  the 
best  arrangement,  it  would  offer  a  very  good  opportunity 
for  giving  the  scheme  a  fair  trial,  on  a  small  scale,  and 
at  a  moderate  expense.  This  entire  district  will  proba- 
bly in  a  few  yeara  be  converted  into  docks,  and  sur- 
roi^nded  by  building  yards,  manufactories,  and  ware- 
houses, so  that  any  outlay  for  the  purpose  here  proposed, 
would  by  no  means  be  thrown  away,  but,  on  the  contrary, 
might  rather  be  expected  to  require  additions  before  the 
lapse  of  many  yeara 

It  is,  I  think,  quite  possible  to  proceed  in  ^  much 
better  way  to  effect  the  metropolitan  drainao^e  than  has 
hitherto  been  attempted.  Boards  and  Commissions  have 
so  lar  effected  little  or  nothing,  notwithstanding  their 
having  been  in  existence  so  many  yekr^:  nor  does  thei« 
appear  the  slightest  probability  of  their  ever  being  of 
any  use  in  the  matter.  Inst€ad,  therefore,  of  depending 
any  lunger  on  them,  I  would  advertise  for  plans,  esti- 
mates, and  tenders,  from  a  few  o(  our  best  and  ablest 
contractora,  accompanied  by  tenders  under  guarantee, 
at  which  they  would  not  only  maintain  the  works,  but 
carry  them  on  for  any  number  of  years  that  might  be 
agreed  upon.  From  these  we  should  quickly  learn  the 
best  and  most  economical  way  of  doing  the  work. 

In  conclusion,  I  would  observe  that  in  my  remarks  I 
have  only  had  in  view  the  north  side  of  the  Thames,  but 
of  course  the  reasons  and  arguments  made  use  of  would 
apply  in  precisely  the  same  way  to  the  south.  The  di<i 
tricts  are  much  alike,  the  circumstances  similar,  and  the 
marahes  of  East  Greenwich  offer  the  same  facilities  for  a 
depOt  as  the  Bromley  inarah  on  the  north  side;  and 
although  the  adoption  of  this  site  as  a  depot  would  in- 
volve the  crossing  of  the  Ravensboume,  this  river  is  very 
(fallow  compared  with  the  dock  entrances,  and  therefore 
would  present  no  difficulty. 
9,  Bf  orUmer  rosd,  St.  Joha's-^ood. 


S4LE  OF  POISONS,  &o. 

The  following  is  a  copy  of  the  Bill  for  re* 
stricting  and  regulating  the  sale  of  poisons, 
introduced  into  the  Honse  of  Lords  by  Lord 
Granville,  and  an^epded  ]^y  the  select  committee 
to  whom  it  was  referred.  This  Bill,  from  tha 
pressure  of  other  business,  was  not  proceeded 
with,  but  it  is  tindenitoodthat  it  will  be  re- 
introduced next  Session : — 

Whereat  the  existing  restrictions  on  the  sale  of  arsenle 
have  been  found  to  be  insufficient,  and  the  unrestricted 
sale  of  other  poisons  iiacilitates  the  commission  of  crime, 
and  occasions  frequent  fatal  accidents,  be  it  enacted  by 
the .  Queen's  most  excellent  majesty,  by  and  with  the 
advice  and  consent  of  the  lords  spiritual  and  temporal, 
and  Commons,  in  this  present  Parliament  assembled, 
and  by  the  authority  of  the  same,  as  follows  :~- 

I.  Save  wliere  herein  otherwise  provided,  this  Act 
shall  commence  and  take  effect  from  and  after  the 

day  of 

II.  The  Act  of  the  session  holden  in  the  fourteenth 
and  fifteenth  years  of  her  Majesty,  chapter  thirteen,  **  to 
regulate  the  sale  of  arsenic,"  shall  be  repealed  with  ?«- 
spect  to  England. 

III.  In  the  construction  of  this  Act  the  word  **  poison" 
shall  mean  any  drug  or  substance  mentioned  orrefen«d 
to  in  the  schedule  (A.)  to  this  Act. 

IV .  No  person  shall  sell  any  poison  to  any  person  who 
is  unknown  to  the  person  selling  the  poison,  unless  the 
sale  be  made  in  the  presence  of  a  witness  of  AiU  age  who 
is  known  to  the  perecn  selling  the  poison,  and  to  whom 
the  purchaser  is  known,  and  who  signs  his  name,  toge* 
tlier  with  his  plaeo  of  abode,  to  sucJi  entries  as  are  i-e- 
quired  by  this  Act,  before  the  delivery  of  the  poison  to 
the  purcliascr,  and  no  person  shall  sell  poison  to  any 
peraon  other  than  a  person  of  full  age,  unless  there  be 
produced  and  delivered  to  the  seller,  before  such  sale,  a 
written  certificate,  signed  by  a  householder,  with  his 
name  and  residence,  stating  that  he  knows  the  person  for 
whose  use  the  poison  is  required,  and  that  he  believes  it 
may  be  safely  supplied  to  him,  and  all  such  certificates 
shall  be  carefully  preserved  by  the  seller  in  the  order  in 
which  they  are  received. 

V.  Every  person  who  sells  any  poison  shall  forthwith, 
and  before  the  delivery  of  the  same,  enter  or  cause  to  be. 
entered,  in  a  fair  and  regular  manner,  in  a  book  or  books 
to  bo  kept  for  such  purpose.  In  the  form  set  forth  in  the 
schedule  (B.)  to  this  Act  or  to  the  like  effect,  a  statement 
of  such  sale,  and  the  following  particulars : — 

1.  The  date  of  the  sale  and  delivery  of  such  poison. 

2.  The  name,  surname,  and  address  of  the  person  to 
whom  the  poison  is  delivered. 

8.  The  name  and  quantity  of  the  poison  sold. 

4.  The  purpose  for  which  such  poison  is  stated  to  be 
reauired. 

Into  all  of  which  circumstances  the  person  selling  such 
poison  is  hereby  required  and  authorised  to  inquire  of 
the  purchaser,  before  the  delivery  of  the  poison ;  and 
such  entries  shall  in  every  case  be  signed  by  the  peraon 
so  making  the  same,  and  by  the  person  to  whom  the 
poison  IS  delivered,  and  (where  the  sale  is  required  to  be 
made  in  the  presence  of  a  witness)  shall  also  be  signed 
by  tlifi  witness,  who  shall  add  his  place  of  abode. 

VI.  No  poison  sold  in  a  solid  state,  except  opium, 
sliall  be  wrap{ied  in  paper  only,  without  a  secure  cover- 
ing either  of  tinfoil  or  sheet  gutta  percha,  and  all  poison 
sold  in  a  solid  state  shall  have  the  vessel,  box,  wrapper, 
or  cover,  as  the  case  may  be,  containing  such  poison,  dis- 
^tinctly  labelled  with  the  word  *'  poison,"  in  conspicuous 
capital  letters,  and  with  the  name,  surname,  and  addres 
of  th^  person  seUing  the  poison ;  and  when  any  poison  is 
sold  in  a  liquid  state,  the  bottle  oontaining  such  poison 
shall  lie  of  hlue^ooloured  giass  of  a  triangular  sliape,  and 
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ihall  be  labelled  in  conspicaons  capital  letters  *'  poison," 
and  with  the  name,  surname,  and  address  of  the  person 
soiling  the  poison,  and  shall  have  the  word  "  poison" 
cast  or  moulaed  in  raised  letters  in  the  glass  on  the  side 
of  the  bottle. 

VII.  No  person  shall  sell  any  colourless  poison  what- 
soever in  a  solid  state,  unless  the  same  be,  before  the  sale 
thereof,  mixed  with  indigpo,  in  the  proportion  of  onej^rt 
by  weight  of  powdered  indigo,  at  the  least,  to  thirty 
parts  by  weight  of  the  poison,  save  where  such  poison  is 
stated  by  the  purchaser  to  be  required  for  some  lawfVd 
purpose  for  which  such  admixture  would,  according  to 
the  representation  of  sucli  purchaser,  render  it  unfit,  and 
in  that  case  such  poison  may  be  sold  without  such  ad- 
mixture. 

VIII.  No  person  shall  sell  any  colourless  poison,  ex- 
cept chloroform,  in  a  liquid  state,  unless  the  same  be, 
before  the  sale  thereof,  mixed  with  such  a  quantity  of  a 
strong  solution  of  archil,  not  being  less  than  ten  minims 
by  measure  to  one  fluid  ounce  of  tiie  poison,  as  will  give 
the  fluid  a  decided  colour,  save  wnere  the  poison  is 
stated  by  the  purchaser  to  be  required  for  some  lawtul 
purpose,  for  which  sueh  admixture  would,  accoiding  to 
the  representation  of  such  puixshaser,  render  it  unfit,  in 
which  case  such  poison  may  be  sold  without  such  ad- 
mixture. 

IX.  After  the  day  of  no  person,  other 
than  a  legally  qualified  medical  practitioner,  shall  sell 
an^  poison  withouta  licence  to  vend  drugs  granted  under 
this  Act. 

X.  For  the  granting  of  licences  and  the  examination 
of  persons  desirous  of  obtaining  licences  under  this  Act, 
six  examiners  shall  be  appointed  from  time  to  time, 
three  of  whom  shall  be  appointed  by  her  Majesty  under 
her  sign  manual,  and  the  College  of  Physicians  of  Lon- 
don, the  Society  of  Apothecanes  of  London,  and  the 
PharmaoeutiGal  Society  of  Qrehi  Britain,  shall  severally 
appoint  one  of  the  remaining  examiners;  and  every  ex- 
aminer appointed  by  her  Majesty  shall  hold  office  during 
her  Majesty's  pleasure,  and  every  other  examiner  shafi 
hold  office  for  such  term  as  the  body  by  whom  he  is  ap- 
pointed shall  think  fit  and  direct. 

XI.  The  examiners  shall  sit  in  London  or  elsewhere 
in  England,  as  they  may  from  time  to  time  think  fit, 
and  such  examiners,  or  any  three  of  them,  «hall  from 
time  to  time  examine  persons  applying  to  them  for  the 
purpose  of  ascertaining  their  proficiency  in  the  branches 
of  knowledge  requisite  to  enable  them  safely  to  vend 
drugs ;  and  an3r  person  who  shall  pass  the  examination 
to  the  satisfaction  of  the  examiners  conducting  the  ex- 
amination, or  the  majority  of  them,  shall  be  entitled  to 
a  licence  to  vend  drugs,  which  shall  be  signed  by  the 
examiners  by  whom  he  may  have  been  examined,  or  by 
any  two  of  them. 

XII.  Every  person  having  carried  on  for  one  year  or 
upwards  before  the  passing  of  this  Act  the  business  of  a 
chemist  and  druggist,  or  of  preparing,  dispensing,  and 
vending  drugs  and  medicines  by  retail,  shall,  upon  sads- 
f  ving  we  examiners,  or  any  two  of  such  examiners,  of 
the  fact  of  his  having  for  tiie  time  aforesaid  carried  on 
such  business,  be  entitled,  without  any  examination,  to 
such  licence  to  vend  drugs,  but  no  such  licence  granted 
without  examination  shall  be  in  force  for  more  than  five 
years  after  the  passing  of  this  Act. 

XIII.  Th«re  shall  be  paid  to  such  persons  as  the  ex- 
aminers shall  appoint  to  receive  the  same,  upon  the  grant 
of  each  licence  by  such  examinen  (save  where  such 
licence  is  granted  after  examination),  a  fee  of  , 
and  for  admitting  an^  person  to  be  examined,  savewhero 
such  person  has  previously  received  a  Ifcenoe  which  will 
cease  to  be  in  force  after  the  expiration  of  five  years  after 
the  passing  of  this  Act,  the  like  fee  of  ,  and  the 
monies  received  in  respect  of  such  fees  shall  be  applied 
in  the  payment  of  such  allowances  to  the  examinen  in 
respect  to  their  attendances  in  the  grant  of  licenoee  and 
in  exai&inations,  and  of  the  expenses  incident  to  the 


duties  to  be  performed  under  this  Act,  as  the  examiners, 
with  the  sanction  of  the  Secretary  of  State,  shall  from 
time  to  time  direct. 

XIV.  Provided  always,  that  it  shall  be  lawful  for  her 
Majesty,  with  the  advice  of  her  Priyv  Council,  from 
time  to  Ume  to  reduce  the  fees  payable  as  aforesaid  to 
such  respective  amounts  as  to  her  Majesty,  with  such  ad- 
vice as  aforesaid,  may  seem  fit,  and  every  order  in  ooun* 
cil  reducing  the  said  fees  shall  be  published  in  the 
London  Gazette, 

XV.  If  any  poison  be  given  or  delivered  by  any  retail 
dealer  in  drugs  (whether  gratuitously  or  in  exchange 
for  any  other  article  or  thins)  to  any  other  person,  such 
gift  or  delivery  shall  for  the  purposes  of  this  Act  be 
deemed  a  sale,  and  all  the  provisions  and  penalties  of 
this  Act  applicable  to  a  sale  of  poison  shall  apply  to 
such  gift  and  delivery,  and  for  the  purposes  of  this  Act 
the  person  giving  or  delivering  the  poison  shall  be  deemed 
the  seller,  and  the  person  to  whom  the  same  is  given  or 
delivered  shall  be  deemed  the  purchaser. 

XVI.  The  provisions  herein-before  contained  shall 
not  extend  to  the  sale  of  any  medicine  required  to  be 
made  up  or  compounded  according  to  the  prescription  of 
a  legally  qualified  medical  practitioner,  or  made  up  or 
compounded  by  a  legally  qualified  medical  practitioner, 
or  bj'  a  veterinarv  suigeon  having  a  licence  or  diploma 
from  the  Royal  College  of  Veterinary  Surgeons,  or  to 
tiie  sale  of  any  patent  medicine. 

XVII.  And  whereas  it  is  expedient  that  as  well  mem- 
bers of  the  medical  profession  as  others  should  be  sub- 
ject to  regulations  in  respect  of  the  keeping  of  Poisons 
and  the  deUvery  of  poisonous  preparations  intended  for 
external  use: 

Every  person  who  keeps  for  sale  by  retail  any  poison, 
and  every  apothecary,  suigeon  apothecaiy,  or  other 
member  of  the  medical  profession,  and  every  officer  of 
any  hospital,  infirmary,  or  dispensary,  who  has  under  his 
custody  any  poisons,  shall  keep  all  such  poisons  separated 
from  all  other  drugs  and  medicines,  and  distinctly  labelled 
with  their  names,  and  shall  keep  in  bottles  of  blue- 
coloured  glass  all  liquid  poisons  and  all  other  poiaons 
usually  kept  in  bottles. 

All  liquid  medicines  intended  for  external  use,  and 
consisting  of  or  containing  any  poison,  shall  be  sold  and 
delivered  in  bottles  of  blue-coloured  glass,  and  of  a 
triangular  shape,  and  labelled  in  conspicuous  capital 
letters  *'  poison,"  or  "  for  external  use ;"  the  word  **  poi- 
son" or  the  words ''  for  external  use"  being  also  cast  or 
moulded  in  raised  letters  in  the  glass  on  the' side  of  the 
botUe. 

XVIII.  The  examiners  under  this  Act,  or  any  two  of 
them,  or  any  person  or  persons  appointed  by  writing  under 
the  hands  of  two  or  more  of  such  exaniiners  for  this 
purpose,  shall  have  full  power  from  time  to  time  at 
reasonable  times  in  the  daytime  to  enter  and  search  any 
shop  or  place  where  any  drugs  or  medicines,  simple  or 
compounded,  are  sold  by  retail,  to  ascertain  that  the 
provisions  of  this  Act  conoeming  the  keeping  of  poisons 
separate  from  other  drugs  and  the  labelling  of  the  same 
are  duly  observed. 

XIX.  If  any  person  sell  any  poison,  save  asauthoriaed 
by  this  Act; 

Or  deliver  the  same  without  having  made  and  signed 
the  entries  hereby  required  on  such  sale,  or  withoat 
having  obtained  such  signatui-es  to  such  entries  as  are 
required  by  this  Act,  or  without  complying  with  all  the 
provisions  of  this  Act  in  relation  to  the  sale  of  sach 
poison; 

Or  if  any  person  purchasing  the  poison  ^ve  false  in- 
formation to  the  person  selling  the  same  m  relation  to 
the  particulars  which  such  last^mentionedperson  is  hereby 
authorized  to  inquire  into  of  such  purchaser,  or  procure, 
by  a  false  ewiificate  or  oUier  false  pretenoe,  sodi  poisoo, 
or  procure  by  false  pretences  a  certificate  forthepordtaM 
of  poison; 

Or  if  any  penoo  sign  his  nMneaaaforeoddaaa  witnoa 
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to  a  nle  of  poiaoo  to  &  petaon  unknown  to  the  penon  bo 
aigning  aft  a  witness ; 

Or  if  any  person  sell  or  deliver  any  liquid  intended  for 
external  use,  and  containing  any  poison,  otherwise  tlian 
in  ga<!|^  a  bottle  of  coloured  glass  aa  aforesaid,  and  label  ed 
as  aforesaid ; 

EVery  person  so  offending  shall  for  every  auch  offence, 
upon  a  summary  conviction  of  the  same  before  two 
Justioea  of  the  Peace,  be  liable  to  a  penalty  not  exceed- 
ing pounds  for  the  first  offence,  and  to  a  penalty 
not  exceeding  pounds  for  the  second  or  any  sub- 
sequent offence ; 

And  every  person  so  convicted  of  such  offence  more 
than  twice,  shall  for  the  third  and  for  every  subsequent 
offence,  upon  a  summary  conviction  of  the  same  before 
two  Justices  of  the  Peace,  be  liable  to  a  penalty  of 

And  if  the  person  selling  or  delivering  any  poison,  or 
an^  liquid  intended  for  external  use,  and  containing 
poison,  without  complying  with  all  the  provisions  of  this 
Act  in  relation  to  the  sale  or  delivery  thereof,  be  an  ap- 
prentice or  servant  acting  on  behalf  of  his  master,  then 
the  master,  on  whose  behalf  the  sale  or  delivery  is  made, 
as  well  as  such  apprentice  or  servant,  shall  be  liable  to 
the  penalty  imposed  by  this  Act  in  rera«ct  of  the  offence. 

Xa.  This  Act  shall  extend  only  to  England. 


Schedules  ueferred  to. 
Schedule  (A). 

Arsenic  and  its  compounds. 
Corrosive  sublimate  and  its  solution. 
The  poisonous  vegetable  alkaloids  and  their  salts. 
Pruasic  acid. 
Cyanides  of  potassium. 

Essential  oil  of  bitter  almonds,  and  any  mixture  con- 
taining it. 
Cantharides. 

Aconite  and  its  preparations. 
Opinm,  crude  or  in  tifkcture,  extract  or  powder. 
Chloroform. 

Oxalic  acid  and  salt  of  sorrel. 
Nux  vomica. 

Tartarised  antimony  and  its  solution. 
Coculua  Indicus« 

Schedule  (B). 


Sat*  of  Sate 
madlMimiy. 


I 


Naaeand 


isas. 


ofFvr* 


Henry 
HolmM. 


Pvrehaiei't' 

maecof 

Abode  and 

Oocapatioo. 


21.  Snows 
mondaej; 


Name  and 
QnaaUty  of 
Polao&iold. 


Arsenic 
|Ib.,  co- 
loured bine 


Shotmokor  with  Indigo 


fbrvUeh 
N^nlicd. 


For  do- 
strojing 

Rats 
and  Mice. 


Name  of  Ptnoa 
CctcUloatt. 


James  Paget, 

Incumbent  of 

St.  Olavv's, 

Bermondsej. 


(Slnatare  of  PordiaMr.) 
Henby  Holmes. 


(Signature  of  Witness.) 
John  Sims, 

26,  Tooley-street, 
Soutbwark. 
(Bignatnre  of  Vendor.) 
Samuel  Edwards, 
Licensed  Druggist,  ^ 
18,  King-street,     y# 
Southwark.        J 
*  Address  naneeessary  if  placed  on  article  sold. 


SOUTH  KENSINGTON  MUSEUM. 

During  ttie  week  ending  Cth  September,  1857,  the  visi- 
ton  have  been  aa  follows : — On  Monday,  Tuesday,  and 
Satarday,  free  days  8,666;  on  Monday  and  Tuesday, 
free  evenings  6,016.  On  the  three  studenta*  dajra  (ad- 
miirion  to  the  puUio  6d.),  880;  one  studenta'  evening, 
Wednesday,  100.    Total,  10,011. 


OCEAN  TELEGRAPHS. 

The  following  remarks,  by  Lieut.  Brooke,  of  the 
United  States  Navy,  will  not  be  uninteresting  at  the 
present  time,  when  the  subject  is  occupying  so  much  of 
the  public  attention : — 

"  There  are  some  who  doubt  the  possibilitv  of  laying 
a  telegraph  cable  across  the  Atlantic.  1  think  it  may  be 
easily  shown,  however,  that  the  eventual  accomplishment 
of  tlie  project  is  much  within  the  limits  of  probability. 
It  is  tnie  that  we  have  but  little  experience  in  this  kind 
of  engineering ;  yet  in  kindred  branches  there  have  been 
many  interesting  facte  developed  bearing  directly  upon 
this  subject.  We  know,  for  instance,  that  not  unfre- 
quently  four  or  five  miles  of  small  twine,  less  than  one- 
tenth  of  an  inch  in  diameter,  have  been  veered  into  and 
dragged  by  heavy  weights  to  the  bottom  of  the  sea ;  and 
that  m  some  instances  these  lines  have  been  recovered 
from  a  de|>th  of  nearly  four  miles. 

*'  Suppose  that,  without  attaching  weights,  you  were 
to  pay  this  twine  freely  out,  and  to  run  on  with  the 
ship ;  you  might  go  from  New  York  to  Ireland,  and  if 
the  line  were  slack  enough  to  meet  the  demands  of 
diverse  currents,  it  would  be  unbroken.  This  twine 
would  require  no  regulating  machinery,  but  it  would 
scarcely  sink  to  the  bottom. 

"Now,  in  some  experiments  in  the  Gulf  Stream, 
under  the  direction  of  Lieut.  Walsh,  six  miles  of  steel 
wire  were  veered  out,  and  much  of  it  was  recovered 
before  breaking.  You  might,  then,  but  for  its  too  rapid 
descent,  span  the  ocean  with  a  wire ;  it  would  reach  the 
bottom  quickly,  but  would  require  the  most  minuto 
attention  and  various  appliances  to  regulate  its  velocity 
and  to  guard  against  waste.  So  that  what  we  require  is, 
to  combine,  as  it  were,  -  the  strength  of  iron  with  the 
lightness  of  twine;  to  construct  a  cable  that  may  be 
strewn  upon  the  water,  to  find  its  way  slowly  to  the 
bottom  while  the  ship  runs  at  her  highest  rato  of  speed. 
Thus  the  greatest  resistance  to  the  descent  of  the  cable 
may  be  obtained,  and  the  tendency  to  slide  away  dimin- 
ished. This  most  favourable  of  all  conditions  is  only 
limited  by  the  probable  strain  arising  from  the  action  of 
unequal  currents. 

**  Gutta  percha,  the  insulating  material,  affords  a  ready 
means  of  diminishing  the  specific  gravity  of  wire  cable. 
It  is  true  that,  in  adding  gutta  percha,  the  surface  ex- 
posed to  the  action  of  these  currents  will  be  increased ; 
out  there  is  evidence  of  their  absence  at  the  depth  of  a 
thousand  fathoms :  this  we  learn  by  microscopic  exami- 
nation of  specimens  obtained  from  the  bottom  of  the  sea. 
But  apart  from  this,  there  is  a  compensation  afforded  by 
the  movement  of  the  cable  itself— it  will  sink  in  the 
direction  of  its  inclination ;  in  other  words,  it  will  run 
away  from  the  ship  in  opposition  to  her  course,  and  this 
retreating  of  the  cable  may  be  termed  its  **  back  set."  It 
is  evident  that,  while  this  action  tends  to  waste  the 
cable,  if  will  more  than  supply  the  demand  of  the  cur- 
rent. This  back  set,  which,  with  a  heavy  cable,  presents 
the  roost  serious  obstacle,  with  a  lighter  one  becomes  an 
element  of  success.  It  is  the  opinion  of  several  eminent 
men  that  the  simple  copper  wire,  clothed  with  gutta 
percha,  most  nearly  fulfils  the  required  conditions.  But 
there  are  certain  contingencies,  liability  to  abrasion,  from 
the  rolling  of  the  ship  and  in  veering ;  it  would  even  be 
endangered  by  the  heel  of  a  boot ;  a  hungry  shark  would 
cut  it  in  an  instant ;  therefore,  it  is  necessary  to  protect 
the  gutta  percha. 

'*  The  cable  of  the  Atlantic  Telegraph  Company  is 
composed  of  seven  copper  conducting  wires  coated  with 
gutta  percha,  forming  a  core  which  supports  in  spiral 
coil  some  seventeen  twisted  strands  of  iron  wire,  each 
composed  of  several  smaller  wires. 

'*It  remains  to  be  seen,  in  practice,  whether  these 
various  materials  have  been  most  advantageously  com- 
bined* 

"  Suppose  that  the  copper  and  iron  wires  were  straight 
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and  parallel ;  in  that  case,  since  the  relative  ductility  of 
theae  'metals  is  about  as  four  to  five  in  favour  of  the 
copper,  the  iron  wires  would  practically  bear  the  strain, 
relieving  the  copper,  and  this  without  regard  to  change 
of  form  in  the  core  of  gutta  percha.  But  in  the  cable 
now  in  process  of  manufacture,  the  outer  wires  make  two 
whole  turns  to  the  foot.  It  becomes,  tlicn,  a  serious 
qaestion,  whether  by  strain,  or  the  pressure  of  five  or  six 
thousand  pounds  to  the  square  inch,  the  core  will  be 
compressed  or  altered  in  form.  The  water  penetmting 
between  the  iron  wires  will  surround  each  part  of  the 
c^ble,  and  on  them,  individually,  exert  its  powers  of 
compression ;  if  the  gutta  percha  yields,  the  iron  wires 
will  become  loose — will  extend — and  the  strain  will  come 
on  the  straight  copper,  drawing  it.  and  although  it  may 
yield  twenty  per  cent,  of  its  length  witliout  breaking, 
any  such  process  involves  risk. 

?^  U  is  stated  that  india-rubber  is  less  compressible  than 
water;  and  it  may  be  inferred  that  gutta  percha  resem- 
bles it  in  that  respect  as  well  as  in  some  others.  But 
this  copiparative  incompressibility  of  india-rubber  is  only 
observed  when  that  substance  is  entirely  immersed ;  but 
parts  of  the  cable  will  be  above  water,  and  as  gutta 
p»|x;ha  18  of  nearly  the  same  specific  gravity  as  water. 
Its  longitudinal  extension,  granting  it  incompressible, 
will  chiefly  be  resti^ained  by  adherence  to  the  copper 
wires ;  the  outer  spiral  wires  will  in  some  degree  elongate 
wit.h  the  gHtta  percha. 

*'  In  its  perfe(;t  form,  this  cable  possesses  flexibility, 
lightness,  and  great  strength  ;  it  might  be  lighter  with 
advantage.  To  say  that  a  cable  will  support  six  or 
seven  miles  of  its  length  when  susix3ndcd  in  still  w^ater, 
conveys  but  a  vciy  general  notion  of  its  adaptability ; 
for  a  TO\)e,  of  specific  gravity  nearly  that  of  water,  would 
support  many  more  miles  of  its  length  when  so  sus- 
pended. Wo  must  take  into  consideration  the  fact,  that 
t)ie  cabl^  19  to  a  certain  extent  to  be  dragged  laterally 
through  the  water,  the  resistance  from  this  source  will 
e:(hibit  itself  in  the  sliding  astern,  or  back-set,  before 
alluded  to. 

"  U  is  this  tendency  of  the  cable  to  run  in  the  direc- 
tion of  inclination,  which  will  i*ender  the  operation  of 
laying  it  diflicult.  Perhaps  it  will  be  necessary  to  ar- 
range the  regulating  machinery  so  as.  to  indicate  con- 
stantly the  strain  upon  tlie  cable,  and  then  to  veer  no 
iporo  than  safety  demands. 

*'  It  has  been  ob8er\'ed  in  deep-na  Bounding,  that  the 
lines  have  a  tendency  to  twist,  probably  in  part  due  to  the 
spiral  eliaracter  of  tlieir  surface :  it  is  usual,  therefore,  to 
attach  swivels  to  them ;  the  conducting  wire  does  not 
i^mit  of  such  an  appliance.  The  smooth  and  unbroken 
spirals  of  the  wire  cable  affording  an  easy  passage  to  the 
water,  it  is  to  be  anticipated  that,  as  mile  after  milo  of 
this  cable  gpes  down  it  will  twist, — the  ^ums  will  follow 
the  ship  and  accumulate.  But  this  prejudicial  result 
inay  be  modified  by  coiling  the  cable  on  board  with  re- 
ference to  the  resulting  turns;  and  this  application, 
whi.ch  does  not  appear  to  have  been  recognised,  makes 
i|«efui  dispoftition  of  these  coil  turns,  rendering  it  un- 
necfissary  to  complicate  the  arrangement  of  the  cable  op 
board  by  attempts  to  avoid  or  destroy  thepi. 

'*  This  character  of  i\\fi  curve  assumed 'by  the  cable  on 
iA«  way  to  the  bottom,  will  depend  upon  the  velocity  of 
it0  descent  and  tlio  speed  of  the  ship. 

"If  the  cable,  when  extended  horizontally  upon  the 
water,  sinks  faster  than  the  ship  runs,  the  convexity  of 
it*  curve  will  be  towards  the  bottom ;  the  upper  portion, 
nearly  vertical,  will  descend  more  directly,  and  therefore 
mofe  rapidly,  towards  the  bottom;  the  lower  portion 
yi\\\t  consequently,  be  deposited  in  waves  upon  the 
bottom. 

'<  But  If^t  us  suppose  that  we  have  a  cable  which,  when 
laid  horizontally  upon  the  water,  will  descend  l^M 
rapidly  than  the  ship  advances. 

f*  Thfit  we  suapeod  this  cable  vertically  from  the  vea- 
lel,  at  position  1,  (see  diagram,)  its  lower  portiop  fix«i 


on  the  bottom  at  0 ;  and  that,  thou  checking  the  cable, 
to  prevent  waste,  the  ship  mofe^  off  at  perhaps  tha  rate 
of  ten  miles  an  hour. 


•*  It  is  obvious  that,  as  her  dragging  force  is  applied  at 
right  angles  to  the  vertically  suspended  cable,  the  resist- 
ance of  the  water  will  cause  it  to  assume  a  curve,  (0.2,) 
its  concavity  towards  the  bottom.  Now,  as  the  ^vessel 
runs  on  from  position  2  to  3  and  4,  constantly  checking 
the  cable  to  prevent  its  running  right  down,  the  angle 
will  become  less  and  less,  nntil  the  dragging  force  of  the 
ship  will  be  exerted  nearly  in  the  line  of  the  cable  itself, 
(0.4.)  Then  the  gravity  of  the  cable  coming  into  play, 
carries  it  by  this  line,  so  that  its  convexity  is  towards 
the  bottom,  (0.5.)  But  the  upper  portion  of  the  cable, 
which  is  being  continually  paid  out  rrom  the  ship,  sink- 
ing with  a  lower  velocity  than  the  ship's  late,  will  still 
present  its  concavity  towards  the  bottom,  (0.6.)^  There 
will  be  a  wave  in  the  cable,  and  this  wave  will  exist, 
whether  we  start  as. supposed,  with  a  caldo  suspended 
vertically ,  or  simply  inclined,  bo  long  as  it  is  checked  on 
board  the  ship.  And  this  checking  cannot  Iks  dispensed 
with,  except  in  the  case  of  a  cable  much  lighter  tlym 
that  of  the  Atlantic  Company. 

"  This  wave  would,  under  ccjiain  conditions,  cause 
the  exhibition  of  singular  variations  in  intensity  of  the 
strain  upon  the  cable. 

**  If,  for  instance,  the  speed  of  the  ship  he  reduced, 
more  or  less  suddenly,  to  less  than  the  jinking  velocity 
of  the  cable^  the  wave  will  travel  towanls  the  ship,  ^pd 
the  strain  will  be  reduced  in  an  extraordinary  degrpe ; 
but,  a  moment  after,  the  cable,  assutping  the  catenary 
(0.6),  will  exert  a  tremendous  power.  It  would  then  l« 
necessary  to  inci'ea^  the  speed  of  the  vessel,  without  at- 
tempting to  arrest  the  cable,  until  a  considerable  portion 
liad  been  laid  more  horizontally  npon  the  water,  and  the 
wave  thus  re-established.  When  we  consider  the  great 
velocity  of  such  a  running  out,  wo  may  fear  fatal  acci- 
dents as  well  as  waste.  And  as  we  are  impressed  with 
the  importance  of  attaching  an  indicator  of  intensity  of 
strain  to  the  regulating  machinery,  this  may  bo  ac- 
complished by  the  employment  of  elliptical  springs,  so. 
applied  as  to  receive  from  the  axle  of  the  drum,  ordnims, 
the  strain  of  the  cable. 

"  Two  such  springs,  furnished  with  graduated  scales 
of  compression,  and  applied,  one  to  each  end  of  the  axle 
or  axles,  would,  if  the  cable  were  limited  to  an  interme- 
diate space  on  the  drum  between  them,  show,  by  the 
sum  of  their  indications,  the  strain  of  the  cable,  except- 
ing that  small  portion  applied  in  opposition  to  pres'ent 
the  cable  from  rendering  around  the  drums. 

"  As,  m  using  drums,  the  protecting  wire  sometimes 
cuts  through  the  gutta  percha,  it  would  perhaps  be  prof«r 
to  score  the  drums  in  such  a  manner,  that  along  the  line 
of  bearing  the  convex  surface  of  the  cable,  lying  in  a 
close-fitting  groove,  would  be  generally  supported ;  the 
power  to  cut  would  not  then  be  concentrate^  in  any 
single  wire,  but  would  be  divided  among  them  all. 

'<  It  seems  preferable,  in  constructmg  a  telegraph 
cable,  to  arrange  the  strcngtheninfir  and  protecting  wiro 
straight,  and  nearly  parallel  to  the  copper  conducting 
wires,  the  latter  slightly  sinuous;  and  to  cover  the 
whole  with  an  external  coating  of  gutta  percha,  or  other 
pimiUr  material,  which  would  bind  them  together,  and 
prevent  their  cuttisg  the  invuUtipg  core,  which.  M 
pefore  remarked,  sometimea  happpni  with  heavy  oabka. 
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"  The  present  cable  may  not  be  auccossfully  laid,  but 
the  eventual  accompliBhment  of  this  great  enterprise  can 
scarcely  be  doubted." 


GUTTA  PfiBCHA  FOR  TELEaUAPHIC 

PURPOSES. 
The  following  letter,  from  Sir  W.  B.  O'Shaughnessy, 
relates  to  the  question  as  to  the  effect  of  heat  in  impairing 
the  efficiency  of  submarine  cables,  such  as  that  lately 
constructed  for  the  Atlantic  Telegraph : — 

**  Sib, — I  obserre  with  surprise  a  statement  from  the  Gatta 
Percha  Oomnsiiy  in  TA«  Time*  of  this  morning,  tliat  *  hrgo 

aaantities  of  jsutta  percba  covered  telegraph  wire  have  been 
bipped  to  various  Indian  ports,  and  never,  to  our  knowledge, 
has  the  slightest  damage  occurred. 

**  I  re^et  noucb  to  be  constrained  to  adduce  factv  at  variance 
with  this  ttatcmcnt. 

**  In  1853  the  East  India  Company  sent  out  to  India,  in 
sailing  vetsels,  700  miles  ot  gutta  percha  covered  wire,  made 
by  the  company  who  address  you,  and  paci;cd  by  them  in  solid 
deid  cases.  On  opening  these  cases  in  India,  some  weelcs  after 
arrival  in  the  cold  season,  and  without  any  exposure  in  the 
interval,  it  was  found  that  the  copper  wire  had  in  many  places 
been  forced  through  the  gutta  percna,  which  bure  evident  marlu 
of  softening  by  heat. 

**  We  further  found  that  a  still  more  serious  chani(e  had  taken 
place  partially,  and  was  in  rapid  progress,  by  which  the  gutta 
percha  became  brittle,  broke  off  from  the  wire  whenever  bent, 
and  lost  all  its  insulating  power.  This  change  had  occurred 
within  the  unopened  case«.  To  save  as  much  as  possible  of  the 
wire  we  coated  about  200  miles  with  tarred  yam,  and  this  ar- 
rested the  rhange  for  a  time.  Still,  eventually  we  had  to  con- 
demn as  useless  about  500  miles  of  the  wire. 

**  These  facts  have  been  reported  ofhcially  to  the  Govi»m- 
sncnt  of  India  and  to  the  East  India  Company,  and  have  been 
communicated  by  mvsclf  personally  to  Mr.  Stathami  the  res- 
pected mana;;er  of  the  Gutta  Percba  Company's  works.  His 
illness  and  alienee  from  ]jondon  have,  doubtless,  been  the  cause 
of  the  Gutta  Percha  Company  advancing,  without  full  know- 
ledge o)'  the  circumstances,  the  statement  %vhicU  appeared 
this  morning.  I  am  quite  certain  tbnt  they  would  nnt  wilfully 
mislc'id  the  public  on  a  matter  of  fact,  whether  trivial  or  im- 
portant. * 

u  The  change  in  the  gatta  percha  from  the  plastic  to  the 
brittle  state  is  the  effect  of  oxidation.  This  is  proved  by  an 
elaborate  series  of  analyses  made,  at  my  request,  by  Professor 
Hoffman,  of  the  Koyal  College  of  Chemutry,  on  samples  of  the 
gutta  percha  which  Lad  been  ultered  iu  India. 

**  Gutta  percha  in  its  natural  state  contains — 

Carbon  8810 

Hydroj^cn      12*40 

*'  When  altered  by  prolonged  heat  and  keeping  (this  in  cases 
not  even  onceopened)f  two  substances  arc  formed,  con  tain  iug— 

No.  1.  No.?. 

Carbon C  -79    ...     07-70 

Hydrogen  9^29     ...     10-00 

Oxygen 27-92     ...     22-20 

'*  These  substances  arc  totally  useless  as  insulators.  Wire 
surrounded  by  guttapercha  thus  altered  must  be  considered, 
electricallyt  as  so  mucn  uncoatcd  metal. 

**  The  facts  now  published  give  a  warning  which  should  not 
be  negleeted.  If  ignored,  or  lightly  valued,  the  result  will 
be  great  loss  of  capital  and  infinite  disappointment  to  the  com- 
munity. I  have  done  my  duty,  without  bias  or  prejudice,  in 
making  this  communication  to  all  the  parties  concerned, 
although  I  am  well  aware  that  I  might  b;:tter  consult  my  own 
comfort  bv  remaining  altogether  silent. 

**  I  wish  it.  however,  tooe  clearly  understood  that  I  consider 
it  quite  practicable  to  send  out  the  Atlantic  cable,  hi  suitable 
vessels,  and  with  special  appliance!,  without  much  risk  from  the 
causes  of  injury  above  d.'scribed.  My  object  is  at  present  to 
warn  those  concerned  not  to  send  it  out  in  the  Agamemnon^  or 
in  ignorance  of  the  facts  described,  and  neglecting  the  precau- 
tions these  facts  suggest.  Further,  I  see  no  difficulty  in 
roanufxicturing  a  cable  in  which  the  tendency  to  oxidation  and 
spontaneous  heating,  and  the  influence  of  heat  from  external 
causes,  may  both  be  effectually  counteracted. 

**  I  am,  Sir,  your  obedient  servsnt, 

«'  W.  B.  O'SHAUQHNBSSY, 
*  Chief  Soperintendent  of  Telegraphs  in  India, 

Mg|5,  Qnsham  house,  Orgad-s^reet,  Sept.  ^." 


CULTIVATION  OF  TRUFFLES. 

M.  Martin  liavcl,  of  Montagnac,  near  Biea  {Baseea 
Al]jcs),  the  author  of  a  pamphlet  on  this  subject,  of 
which  an  abstract  appeared  in  a  recent  numlier  of  th9 
Journal^*  has  just  issued  a  circular  to  the  effect,  that  he 
is  pre|iarcd  to  supply  the  acorns  of  the  truffle  oak,  at  a 
moderate  ])ricc,  to  Uiose  desirous  of  attempting  to  carry 
his  method  into  practice. 

The  only  kinds  of  soil  suitable  for  thia  purpose  aro 
those  of  a  calcareous  or  sandy  nature,  where  tbp  acorns 
are  to  be  sown  in  the  manner  described  by  If .  Bavel, 
and  at  the  end  of  five  years  he  considers  that  the  oaks 
will  1h3  ruady  for  the  application  of  the  larva)  of  the 
'*  truffi.i;cnc"  fly,  which  ho  will  then  bo  ready  to  supply 
to  purchasers  of  the  acorns. 

Orders  must  Ih)  sent  to  him  not  later  than  the  month 
of  October,  in  order  tliat  they  may  be  executed  imme- 
diately after  the  fall  of  the  acorns,  which  should  be  sown 
as  soon  as  they  arc  received. 


TURBINES. 

The  following  is  extracted  from  the  SeierUifie  Jmeri* 
can : — 

"In  1846,  Mr.  Boy  den,  known  as  a  very  suocessAil 
designer  of  Fourueyron  turbines,  entered  into  a  contract 
with  the  Atlantic  Cotton  Mills  at  Lawrenee,  Mass.,  by 
which  he  undertook  to  convey  to  them  his  patent  rights 
for  important  improvements  in  turbines  for  a  sufficient 
number  and  size  to  use  a  specified  amount  of  water,  and 
to  furnish  designs  and  superintend  the  construction  of  the 
same.  The  corporation  was  to  pay  the  expense  of  mea- 
suring the  water  used  by,  and  the  power  derived  froin, 
the  turbines,  and  if  the  power  obtained  was  seventy-six 
per  cent,  of  the  power  of  the  wat^cr  expended,  two  thou- 
sand dollars  was  to  bo  paid,  and  for  every  one  \yeT  cent.  , 
above  sovcnty-six,  a  further  sum  of  three  hundred  and 
fifty  dollars.  Misunderstandings  arose  between  Mr, 
Boyden  and  the  oflicers  of  the  corporation,  and  it  was  not 
until  the  summer  of  1851  that  one  of  the  turbines  was 
tested.  The  apparatus  for  testing  consisted  of  a  friction 
pulley  and  brake,  constituting  a  Prony  Pynamometer  for 
measuring  the  |)ower  furnished  by  the  turbine,  and  of  a  . 
weir  to  gauge  the  quantity  of  water  expenaed.  The 
principal  difliculty  lay,  in  computing  the  flow  pver  the 
weir,  or,  in  other  words,  in  measuring  the  quantity  of' 
water  used.  In  the  absence  of  positive  proof,  the  parties 
were  not  able  to  agree  upon  a  formula  for  computing 
this,  and,  of  course,  could  not  agree  as  to  the  per  centage 
of  useful  effect  furnished  by  the  turbine  on  vhich  de- 
pended Mr.  Boydcn's  com|)cn6ation.  The  contract 
provided  that  each  of  the  turbines  should  be  tested,  but 
the  Atlantic  Cotton  Mills  found  that  to  test  more  than 
one  would  subject  them  to  great  inconvenience,  if  not 
loss,  and  declined  testing  more  than  one.  Mr.  Boyden, 
however,  insisted  on  his  rights  under  the  contract.  The 
natural  result  of  this  state  of  things  was  a  suit  at  law, 
brought  by  Bo3'dcn  against  the  cori)oration,  in  the  Su- 
preme Court  of  Mas&iiichusettH.  The  case  came  on  for 
trial  in  Boston,  in  Janiiar}',  185G,  but  very  little  progress 
had  been  made,  before  the  judge  came  to  the  conclusion , 
wbich  he  stated  emphatically,  that  a  board  of  competent 
referees  would  be  a  more  suitable  tribunal  than  a  judce 
and  jury.  A  reference  was  accordingly  agreed  to  by  the 
parties,  the  referees  being  Joel  Parker,  Professor  of  Law 
m  Cambridge  University;  Benjamin  Peirce,  Professor  of 
Astronomy  and  Mathematics  in  the  same  institution,  and 
James  B.  Francis,  the  cx()crienced  hydraulic  engineer, 
of  Lowell.  Eminent  counsel  were  employed  by  both 
{larties,  and  a  most  thorough  investigation  was  had 
before  the  referees.  It  was  claimed  for  Boyden  that  the 
turbine  tested  was  96  per  cent. ;  this  was  attempted  to 

*  See  page  638* 
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be  proved  by  the  experiments,  and  also  by  a  prodigioiu 
man  of  calculations  based  upon  very  profound  mathe- 
matical principles,  by  which,  from  the  form,  dimensions, 
and  motion  of  the  turbine,  it  was  attempted  to  ascertain 
exactly  the  quantity  of  water  discharged.  These  calcu- 
lAtions  were  made  by  Mr.  Boyden  and  his  assistants,  at  a 
cost  to  him  of  over  5,000  dollars,  which  it  was  claimed 
should  be  reimbursed  to  him  by  the  corporation.  His 
whole  claim  was  about  eighteen  thousand  dollars,  besides 
damages  for  breach  of  contract. 

^**  On  the  part  of  the  company  it  was  contended  that 
^  per  centaffo  did  not  exceed  88  1-2  per  cent.,  that 
being  the  result  obtained  by  their  engineer,  who  used  the 
formula  most  suitable  according  to  his  views,  for  com- 
puting the  flow  over  the  weir;  they  objected,  also,  on 
several  grounds,  to  paying  the  6,000  dollars  for  the  cal- 
culations, and  also  to  paying  damages  for  breach  of  con- 
tract. 

"  The  referees  awarded  Boyden  about  16,000  dollars, 
and  costs  of  court  and  reference,  but  made  no  award  as 
to  the  per  centage  furnished  by  the  turbine.  The  actual 
economy  of  the  wheel— undoubtedly  one  of  the  best,  and 
probably  the  very  best,  adapted  to  its  work  of  any  ever 
constructed — will  therefore  always  remain  an  open  ques- 
tion, the  maker  claiming  96  and  the  user  acknowledging 
8S  1-2  per  cent." 


PRODUCTIONS  OF  JAPAN. 

The  MonUeur  states  that  *'  the  Expedition  under  Com- 
modore Perry,  in  the  China  and  Japan  Seas,  has  brought 
back  information  throwing  a  new  light  on  these  ooun- 
triea.  There  is  now  a  treaty  of  commerce  between  Japan 
and  the  United  States,  and  it  is  therefore  interesting  to 
know  the  principal  productions  of  the  former  of  the  two 
oountries. 

**  The  mineral  riches  of  Japan  may  be  summed  up  as 
follows : — Gold,  stiver,  copper,  mercury,  lead,  tin,  iron, 
coal,  sulphur  in  a  native  state,  and  precious  stones. 
Gold  is  found  in  many  parts  of  the  empire,  and  in  large 
quantities,  for  in  the  space  of  sixty  years  Holland  alone 
has  received  from  that  country  kold  to  the  value  of  from 
626  to  1,250  millions.  Mines  of  silver  are  quite  as  nu- 
merous as  those  of  gold.  The  Portuguese,  when  they 
had  the  monopoly  of  Japanese  commerce,  exported  that 
metal  in  one  year  to  the  value  of  15  million  francs. 
Coi>per  abounds  in  the  Japanese  Islands;  the  natives 
purify  it,  and  cast  it  into  cylinders  about  a  foot  long  and 
one  inch  in  diameter;  but  the  inferior  qualities  they 
simply  cast  into  round-shaped  pigs  or  blocks.  It  is  said 
that  inercury  is  abundant  in  Japan,  but  up  to  the  present 
time  it  does  not  appear  to  have  been  exported.  The 
same  is  the  case  with  lead.  Tin,  which  has  been  found 
in  this  country  in  small  quantities,  is  so  beautiftdly 
white  as  to  resemble  silver ;  but  as  tiie  Japanese  attach 
but  little  value  to  this  metal,  and  make  no  point  of 
searching  for  it,  they  are  ignorant  how  far  it  is  abundant 
ornot. 

**  Iron  is  found  in  three  of  the  provinces  of  Japan,  and 
it  probably  exists  in  the  others.  The  Japanese  understand 
the  treatment  of  the  ore,  and  the  iron  obtained  is  of 
superior  quality.  They  make  a  cast  steel  from  it,  the 
temper  of  which  is  not  surpassed.  The  coal  of  Japan  as 
an  article  of  export,  is  capable  of  becoming  a  larger 
source  of  profit  than  any  of  the  minerals  before  men- 
tioned. In  such  a  volcanic  country  as  this  it  would  be 
expected  that  native  sulphur  would  be  found  in  abund- 
ance. In  some  places  it  is  found  in  beds  of  ^reat  thick- 
ness and  breadth,  and  may  be  dug  up  as  easily  as  sand. 
The  Japanese  Government  derive  a  considerable  revenue 
from  this  mineral.  Diamonds  have  hitherto  not  been 
found,  but  agates,  cornelians,  and  Jasper  stones  of  great 
beauty  are  abundant.  As,  however,  the  Japanese  ara 
not  versed  in  the  working  of  stones,  there  are  no  precise 
aoeounts  of  the  resources  of  the  empire  in  this  direction. 


"  Pearl  fishing  is  carried  on  on  nearly  all  the  coasts, 
and  the  pearls  are  mostly  lai^ge,  and  of  fine  quality.  The 
Chinese  have  taught  the  Japanese  the  value  of  their 
pearls  by  offering  high  prices  for  those  of  the  finest 
water.  Among  we  articles  of  export,  mother  of  pearl, 
coral,  and  ambergris  must  not  be  forgotten." 


SOUTH  AFRICAN  FIBRES. 

Under  this  designation  a  number  of  useful  and  valuable 
fibres  have  been  lately  introduced  into  England  from  Cape 
Colony.  They  are  the  product  of  various  tracts  of  country 
lying  adjacent  to  Cape  Town,  Algoa  Bay,  Graliam'i 
Town,  and  other  South  African  porU.  Of  these  fibres 
the  principal  is  that  which  is  known  to  botanists  and 
scientific  travellers  as  Juneut  ttrratut^  but  locally  as  the 
Palmet.  The  products  of  this  tree  and  other  local  plants 
are  especially  adapted  for  textile  manufactures,  cordage, 
brubhes,  paper,  stuffing,  &c.,  &c. 

Sir  Wm.  Hooker  states,  that  although  this  Juncus  hai 
been  long  known  to  botanists,  yet  its  properties  have  DOt 
hitherto  been  noticed. 

The  Juncus  tree  is  found  in  gpneat  abundance  over  the 
whole,  or  nearly  the  whole,  of  the  Soath  African  penin- 
sula, and  the  products  of  this  tree  alone  are  adapted  for 
all  the  purposes  above  specified. 

To  secure,  as  far  as  possible,  the  advantages  to  be 
derived  from  a  commercial  operation,  a  patent  has  been 
obtained  by  the  discoverers,  embracing  and  specifying 
the  various  trees  and  plants,  and  claiming  specific  uses 
for  them ;  such,  for  example,  as  those  above  mentioned, 
and  many  others.  The  great  and  increasing  demand  for 
fibrous  substances,  for  manufacturing  purposes,  in  thii 
country,  renders  the  question  of  a  large  and  steady  supply 
one  of  the  most  important  to  thecommunity,  and  preaents 
to  the  merchant  an  ample  field  for  eiitexprise.  In  this 
instance  the  uses  are  numerous.  It  is  stated  that  the 
supply  is  all  but  inexhaustible — the  means  of  obtaining 
it  as  to  roads,  labour,  and  transit,  easy.  This  country 
is  calculated  to  have  paid  to  Russia  during  the  present 
century  more  than  £120,000,000  sterling  for  fiax  and 
hemp  alone,  and  yet  the  demand  for  these  and  kindred 
substances  increases,  whilst  jute,  an, admitted  inferior 
staple,  has  for  some  years  beien  imported  from  India  to 
the  extent  of  about  £500,000  sterlings  per  annum. 

The  occupation  of  a  large  number  of  the  black  popu- 
lation in  field  pursuits,  for  which  they  are  specially 
adapted,  is  a  question  of  colonial  policy  of  the  nighrst 
importance,  as  tending  to  increase  the  security  of  our 
possessions,  and  render  the  government  of  our  colonies 
more  satisfactory.  Mych  interest  has  been  taken  in  this 
question  by  the  colonial  authorities. 

Specimens  of  these  fibres  may  be  inspected  by^  the 
members  and  others  interested  in  the  question,  at  Ko.  6, 
Great  Winchester-street,  City,  where  Mr.  R.  Smith,  the 
agent  for  Messrs.  Wicks  and  Co.,  the  introducers  of  theae 
products,  will  give  any  further  information  which  may 
oe  desired. 


GAS  LIGHTING  IN  CALCUTTA. 

The  Oriental  Gas  Company  have  received  a  letter  from 
their  managing  director,  from  which  the  following  is  an 
extract,  describing  the  first  introduction  of  gas  into  Cal- 
cutta, which  took  place  on  the  6th  of  July  last: — 

<«  Caleatto,  JolT  M. 
*'  I  have  much  pleasure  in  informing  you  that  CalcutU 
is  at  last  lighted  with  gas.  It  is  about  four  years  since 
the  project  was  started  in  London.  The  delays  and 
tedious  oorrespondence  we  have  bad  with  the  authorities, 
and  the  distance  we  have  had  to  bring  every  article  re- 
quired in  our  works,  with  the  Iosms  mutained  at  the 
commencement  by  s^pwreck,  will  show  our  iharehdlders 
the  difficnltiea  whi<^  hare  beset  us. 
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**  On  Monday ,  the  6th  inst.,  we  lighted  a11  the  public 
lamps  from  Bow  Bazaar,  alon^  Cassitollah,  Ghowringhee- 
road  to  the  ooraer  of  Hamngton-atreet,  in  all  56  (all 
lamp-poets).  The  saocess  was  complete,  not  one  ecntre- 
tempt  of  any  kind,  and  we  have  had  them  lighted  steadily 
every  night  since,  and  they  now  are  lighted  as  regularly 
and  with  as  little  fuss  as  if  Calcutta  had  had  gas  for  20 
years,  barring  always  the  wonderment  and  excitement  of 
the  natives.  For  the  first  week,  the  crowds  which 
paraded  the  streets  were  immense,  and  their  conjectures 
as  to  the  cause  of  the  light  were  amusing.  Even  now, 
crowds  assemble  every  evening  at  each  end,  and  run  along 
the  line  with  the  lamplighter,  setting  up  a  shout  of 
astonishment  as  he  applies  his  lantern  to  the  burner. 
The  commissioners  are  highly  pleased,  as  are  also  Lord 
Canning  and  Mr.  Halliday. 

**  My  own  house,  Prosono  Coomar's  house,  Bodry's 
hotel,  and  F.  W.  Browne's  are  already  lighted,  and  my 
servants  are  perfectly  au  fait  at  the  gas  lighting. 
Prosono  had  about  10,000  people  in  his  house  for  the  first 
two  or  three  nights,  gazing  at  the  brilliancy  of  his  lights 
with  astonishment. 

**  We  are  getting  mains  laid,  and  fixing  up  the  lamp- 
posts and  brackets  as  fast  as  we  can.  We  are  to  go  on 
alon^  the  Chitpore-road  as  far  .as  the  lamp-posts  will 
admit,  and  we  are  lajnng  mains  and  fixing  bracKcts  along 
Badha  Bazaar,  Chiga  Bazaar,  &c." 


CHINESE  POISON. 

Sin. — ^In  your  Journal  of  Sept.  4th,  on  *'  Chinese 
Poison,"  the  following  paragraph  occurs : — **  For  suicide, 
after  opium,  the  most  common  agent  is  the  sediment  of 
brine,  which  is  highly  corrosive."  Can  any  of  your 
correspondents  give  information  on  this  passage?  Does 
it  mean  the  residue  of  sea  salts,  and  which  may  contain 
bromides,  &c.,  and  so  far  answer  the  character  of  cor- 
rosive? and  if  so,  is  it  used  for  other  than  poisonous  pur- 
poses, and  how  can  it  be  so  commonly  obtained  ?  Or  does 
the  residue  of  brine  mean  that  residue  left  after  being 
employed  for  the  preservation  of  meat,  and  when  in 
adoition  to  mixtures  of  salts  there  may  be  poisonous  and 
putrescent  matters  of  animal  origin? 

It  would  be  of  some  interest  if  those  conversant  with 
Chinese  practices  would  state  the  substances  employed, 
and  the  mode  of  procedure,  to  preserve  flesh  meats.  In 
this  country  it  is  well  known  that  sea  salt,  nitrate  of 
potassa,  and  other  substances,  are  used  to  form  the 
'*  brine"  intended  for  preparing'  salted  meat. 

I  am,  die, 

P.  I.  T. 


remarkable  manner,  in  the  case  of  liquids,  as  shown  by 
Venturi's  experiments  on  the  contraction  of  the  vein.  A 
horizontal  jet  of  water  may  be  made  to  raise  additional 
water  from  a  lower  reservoir  through  a  vertical  suction- 
pipe,  if  not  more  than  82  feet  long.  When  the  water  in 
the  lower  reservoir  is  coloured,  the  experiment  is  rendered 
more  striking. 

Coal-mines  are  rendered  uninhabitable  principally  by 
two  gases — carbonic  acid  and  carburetted  or  sulphuretted 
hydrogen.  All  that  is  necessary  to  get  rid  of  the  latter 
would  be  to  sink  a  shaft  down  to  the  highest  level  of  the 
workings,  when  the  hj'drogen,  from  its  small  specific 
gravity,  would  rush  of  its  own  accord  out  of  the  mine 
into  the  atmosphere. 

Carbonic  acid,  however,  being  much  heavier  than 
atmospheric  air,  artificial  ventilation  must  eventusJly 
be  resorted  to.  The  first  expedient  adopted,  to  enable 
the  miner  to  continue  at  his  work  below,  when  the  air  of 
the  mine  is  too  foul  for  respiration,  is  to  blow  fresh  air 
down  to  him  ^  but,  unfortunately,  if  ten,  twenty,  or  a 
hundred  times  the  quantity  of  fresh  air  he  requires  be 
blown  down  to  him,  still  the  deadly  gas  in  his  vicinity 
remains  obstinately  immoveable. 

The  modem  practice  is,  to  exhaust  the  foul  air  (torn. 
the  extreme  ena  of  the  workings,  by  means  of  air-pumps 
or  furnaces,  when  fresh  air  immediately  supplies  ita 
place,  and  the  mine  is  instantly  put  into  a  healthy  con- 
dition. 

A  great  variety  of  exhausting  machines  have  been  in* 
vented.  I  believe  Taylor's  is  the  best  and  most  econo- 
mical, though  the  Messrs.  Gwynne's  Centrifugal  Ex- 
hauster may,  in  many  cases,  be  more  convenient  and 
effective.  But  as  the  steam  jet  is  so  simple,  and  so  per- 
fectly answers  the  purpose,  its  only  defect  being  great 
waste  of  steam,  would  it  not  be  as  well  to  make  trial  of 
the  air  jet,  which  would  have  precisely  the  same  effect, 
and  would  be  urged  by  the  common  steam-engine,  by 
means  of  which  the  steam  would  be  used  with  the  usual 
economy.     , 

In  regard  to  the  ventilation  of  coal-mines  by  means  of 
furnaces,  a  great  error  is  always  committed  by  coal-owners, 
in  placing  the  furnace  half-way  down  the  shaft,  instead  of 
having  the  furnace  on  the  surface,  and  building  a  high 
and  large  brick  chimney  for  draught.  The  action  womd 
be  far  more  powerful,  and  absolutely  fVee  from  duiger, 
which  the  present  practice  is  not. 

I  am,  &c., 

HENRY  W.  REVELBY, 


VENTILATION  BY  THE  STEAM  JET. 

Sir,— Some  further  information  seems  to  be  required 
than  that  afforded  in  your  notice  of  this  mode  of  venti- 
lating coal-mines,  before  the  claiii\  for  novelty  can  be 
sustained.  It  is  only  a  year  or  two  since  that  experi- 
ment was  carried  out  on  a  very  large  scale,  with  perfect 
success,  by  Mr.  Gurney,  but  the  enormous  expenditure 
of  steam  required  proved  a  bar  to  its  general  adoption. 
It  was  not  a  novelty  even  then,  for  all  locomotive  fur- 
naces are  urged  by  we  steam  jet. 

To  go  further  back  still,  a1>out  the  year  1798,  the  late 
Mr.  William  Nicholson,  of  the  Phihtophie  Journal,  was 
in  the  habit  of  explaining  and  illustrating  the  steam  jet 
and  air  blast,  in  his  lectures  at  his  house  in  Soho-square, 
and  that  either  for  exhausting  or  blowing  purposes;  and 
it  has  always  been  well-known  that  when  the  bellows 
nozzle  and  tuyere  are  properly  constructed,  a  much  greater 
effect  is  produced  when  the  nozzle  and  tuyere  do  not  fii 
tight. 

A  similar  phenomenon  also  takes  place,  ba^  in  a  more 


J^xmMnp  at  ^riilMimi. 


Carlisle. — The  sixth  annual  general  meeting  of  the 
members  of  the  Church  of  England  Religious  and  General 
Literary  Association,  was  held  in  the  Beading  room  in 
thf^Athenasum,  on  Monday  evening,  the  17th  August. 
The  gathering  was  above  an  average  one.  Amongst 
those  present  were — Hubert  Rawson,  Esq.,  of  the  Villa, 
Stanwix,  (in  the  chair);  the  Worshipful  Cliancellor 
Burton,  Rev.  Precentor  Livingston,  Rev.  William  Bell 
and  Rev.  J.  Godding,  (High  School),  Rev.  Minor  Canon 
Tireman,  Rev.  E.  C.  Wrenford,  Mr.  Redin,  Mr.  Perring, 
Mr.  Charters,  Mr.  Blamire,  Mr.  Harrington,  Mr.  R.  S. 
Bell,  Mr.  F.  Dickenson,  Mr.  J.  B.  Mullen,  Mr.  Robinson, 
Mr.  HoUiday,  Mr.  Lloyd,  Mr.  Hogarth,  Mr.  Barnes^ 
(secretary),  Mr.  Harris,  Mr.  Bulman,  &c.,  &c.  The 
Chairman,  in  opening  the  proceedings,  said  he  hoped 
that  the  bishop  would  have  nivoured  them  by  presiding 
that  evening,  but  a  note  had  been  received  from  his  lord- 
^ip  stating  his  inability  to  attend,  owing  to  an  engage- 
ment, and  he  (the  Chairman),  therefore,  had  consented 
I  to  take  the  chair  for  that  reason,  and  also  because  he 
believed  he  was  one  of  the  oldest  members  present,  having 
bee^  one  of  the  originators  of  tbQ  institution.    Som^  ^ 
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them  would  recollect  being  present  when  the  late  Dean, 
the  present  Bishop  of  London,  opened  the  Society  in  the 
Fawcett  Schools.    The  Bishop  of  London  had  taken  a 
very  great  interest  in  the  Society;. and  certainly  the 
interest  which  his  Lordship  had  evinced  in  its  success, 
atid  the  efforts  that  had  been  made,  led  them  to  expect 
that  a  much  greater  number  of  persons  would  have  been 
brought  into  the  institution  than  had  been.    But  though 
they  had  not  proved  so  successful  as  they  could  wisli,  he 
(the  Chairman)  was  not  discouraged.     The  object  of  the 
institution  was  to  draw  the  members  of  the  Church  ot 
England  closer  together,  io  cultivate  a  better  understand- 
ing among  them,  and  to  promote  a  true  OhristiaM  feeling^ 
thus  showing  that  they  were  members  of  that  church, 
not  in  name  merely,  but  in  reality.    There  were  many 
similar  institutions  in  Carlisle,  but  there  was  plenty  of 
room  for  theirs,  and  he  considered  that  as  members  of  the 
Church  of  England,  they  should  have  a  society  of  their 
own.     The  secretary  was  then  called  upon  to  read  the 
Beport,  which  expresses  the  regret  of  the  council  that 
the  financial  state  of  the  institution  is  not  so  flourishing 
as  could  be  desired.    Owing  to  the  debt  with  which  the 
,  institution  began  the  present  financial  year — a  debt  con- 
tracted by  the  expenses  of  lecturers  from  a  distance — it 
was  hot  thought  advisable  to  encounter  a  similar  risk  in 
having  a  course  for  the  past  season.    But  in  consequence 
of  an  arrangement  with  the  Wigton  Mechanics'  Institute, 
the  services  of  the  Rev.  J.  B.  Owen,  of  London,  wore 
fortunately  secured  ;  the  travelling  expenses  having  been 
■  divided  between  the  two  institutions,  and  the  deficiency 
kindly  supplied  by  the  treasurer  and  Mr.  Rcdin.    The 
members  had  also  the  advantage  of  a  lecture  from  the 
llev.  G.  B.  Moncrieff,  the  Rev.  Jos.  l^LicCdrtic,  and  the 
Rer.  W.  M.  Schnibbcn.      An  effort  was  made,  with 
partial  success,  to  form  classes  for  instruction,  and  the 
cordial  thanks  of  the  members  are  tendered  to  the  foUow- 
Ine  gentlemen  for  their  kind  services :— Rev.  Wm.  Bell, 
Bible  Class ;  Rev.  John  Godding,  Grammar ;  Mr.  Wales, 
Phonetic;  Mr.  Rotheram,  Arithmetic.     In  accordance 
with  the  title  and  intention  of  the  institution,  an  en- 
deavour was  made  to  bring  the  religious  eleiiient  more 
into  operation ;  and  with  this   view   it   was  thought 
desirable  that  the  members  should  know  something  of 
the  aissfonary  lalx>urs  of  our  Church  in  tlio  colonies  and 
heathen  lands.     Two  lectures  liave  been  delivered  on  this 
Bubjc'jt,  and  it  is  to  1)C  hoped  that  tliey  may  soon  be  re- 
sumed.   A  weekly  Bible  Class  was  also  formed,  which  is 
only  sttspendcd  during  the  summer  months.    The  Chan^ 
cellor  moved  the  adoption  of  the  report,  and  took  oc- 
casion to  remark  that  they  had  had  several  lectures,  and 
very  excellent  lectures  too,  but  he  thought  they  were  not 
Boch  as  they  should  have.    They  had  had  a  lecture  on 
Indian  missions,  then  ona  on  Oliver  Cromwell,  then 
another  on  missions,  followed  by  one  on  Queen  Anne. 
That  appeared  to  be  very  absurd.     The  lectures  should 
be  g^ven  on  some  subject  from  which  instruction  could  b« 
gained,  rather  than  the  desultory  lectures  which  they  had 
had.    The  object  of  lectures  should  not  be  altogether 
amusement,  but  the  improvement  of  the  mind.    Mr. 
Joseph  Barnes  seconded  the  motion.    Various  resolutions 
were  then  proposed,  and  the  meeting  was  addressed  by 
Mr.  Redin,  Rev.  Precentor  Livingston,  Mr.  Perring,  Mr, 
B.  B.  Bell,  the  Rev.  W.  Bell,  the  Rev.  E.  C.  Wrenford, 
the  Rev.  J.  Godding,  and  other  gentlemen.    The  election 
of  the  council  then  took  place,  and  the  meeting  separated 
ftfler  passing  the  usual  votes  of  thanks. 

Wedxesbury.— The  report  of  the  Wednesbury  Me- 
chanics' Institution  presented  to  the  last  annual  meet- 
ing, states  that  the  progress  of  the  Institution  has 
been  marked  during  the  past  year,  by  greater  mani- 
festations of  interest  on  the  part  of  the  members, 
than  has  frequently  been  the  case.  Two  courses  of 
lectures  have  been  delivered,  which  have  been  well  at- 
tended, and  have  more  than  cleared  their  expenses.  The 
circulation  of  the  boolu  in  the  libtisry  has  been  conside- 
ntbly  grenter  than  last  year.  The  number  of  volumes  and 


periodicals  taken  out  amount  to  1,998.  Last  year  it  was 
1,644.  This  circulation  is  more  than  oould  havo  been 
reasonably  expected,  considering  the  very  limited  num- 
ber of  new  works  that  have  been  added.  There  baa  becm 
a  proposition  for  a  Union  of  the  Institutions  in  the  dis- 
trict, for  the  purpose  of  exchanging  privileges  witli  each 
other.  A  resolution  was  passed  by  the  council,  in  August 
last,  "  that  members  of  any  of  the  InstitutioDs  who  have 
so  mutually  agreed,  be  admitted  to  all  the  privil^es  of 
the  others,  except  tliat  none  may  take  out  books  from 
any  library  but  that  in  connexion  with  bis  own  Insti- 
tution." 
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PATENT  LAW  AMENDMENT  ACT. 

iTPLICATIOtrs  rOE  rATBlTTS  IHD  PBOtBCTtOH  ALLOWED^ 

{From  OazetU,  SepUmber  4.] 
Qbant  or  PEonsioirAL  Pbotbctios  poe  Six  MoIitbs. 

Amgmt  Ulk. 

2172.  James  Joseph  Cardin,  9,  Onmp;e-itreet«  Red  Lloa-Piiure— 
ImproTements  tn  brakes  fbr  omnibnses. 


WEEKLY  LIST  OP  PATEWTB  SEALED. 


053. 

655. 
661. 


^Sfptemb^r  3rrf. 

619.  Jonn  Banks. 

620.  William  Leacbarft. 
622.  Kdward  Lindner. 
627.  William  Tajlor. 
638.  James  Stephens. 
645.  Hugh  Greares. 

G50.  Thomas  Jefferson  Thomp- 
son. 
652.  William  Edward  NewtOB. 
James  Kinder    Cheetham 

and  Thorons  Southworth. 
Richard  Atkinson  Coward. 
William  Petrie. 
666.  •flaoree  Hawksle/. 
(i72.  Rd.  Archibald  Brooman. 
6=6.  Carl  Heinrlch  Jnlius  Wil- 

bem     MaximiliaA    Lieb- 

mann. 
AlfhMi  Vincent  Xewton. 
William  Hcnr/  Barlow  and 

James  Samael. 
Robert  Lewis  Jones. 
Emanuel  Berger  and  Jules 

EdOuard  Maiilc. 
William     Rnmsey  Kevins 

and  Joseph  J(riin  Tatos. 
Joseph  Pimlott  Gates. 
Ilenrjr  Bradlej  and  Elmlt 

Wray. 
Henry  Martin. 
Gharlea  Weiss,  Hedry  Lis- 
ter, and  John  MitcbdL 
John  Parker. 
John  P.  Jonrda. 
Isaao  Atkin  and 

duke  Miller. 
William  Bomenrall. 
Kdmund  Alexander  Spurr. 
William  Smith. 
John  Uenrj  Johnson. 
Georga  Spencer. 
John  llenrj  Johi%on. 
AIft«d  Vincent  Mewton. 
John  Atherton  Moltneattz. 
WUliam  Edward  Newton. 
William  Armand  Giibee. 
Louis  le  CbeTalier  Cottam. 
George  Crawford. 


1376. 

1377. 
1448. 

1479. 
14B0. 
1635. 
1538. 


689. 
692. 

762. 
72«». 

72l 

730. 
732. 

738. 

782. 

783. 
7«6. 
788. 

837. 

858. 

902. 

934. 

93k. 

950. 

994. 

999. 
1172. 
1105. 
1268. 
1363. 


1608. 

Iftl. 
1600. 
1699. 
1720. 
1873. 

676. 
677. 
679. 
681. 
682. 

683. 
681. 
691. 

694. 
698. 
699. 
7O0. 
701. 
711. 
729. 
734. 
737. 
740. 
776. 
778. 
824. 
913. 

1164. 
1961. 
1452. 
1494. 

1823. 


Isaac  Whitesmith  and  WU- 
liam  Whitesmith. 

DaTid  Carter. 

Benjamin  llornbnckle  HIae 
and  William  Onion. 

William  Edward  Newton. 

Robert  J.  Hendfio,  jna. 

George  Hornsejr. 

Lacare  Prosper  Lnnbert- 
Alexandre  End  Lonis 
Pierre  FelU  Mallet. 

Isaac  Whitesmith  and  Wil- 
liam Whitesmtth« 

Chapman  Marth. 

Jamea  Cooker. 

Alfred  Vincent  Kewton. 

Robert  Renliie. 

Frank  Clarke  HlUi. 

Clement  Sharp. 
Frederick  Shand  HMnialns. 
Georce  Daries. 
Samael  Flanlknnr. 
Edward  Cook  and 

Stokes. 
Henrj  RIehaid  flnrith* 
Fyederiek  Simpson. 
Andrew  Kaok  and 

Robson. 
Fhiderick  Alekandef  Ftttan. 
James  Edward  Dnytik. 
Clutrles  ReynEOd. 
James  Hamilton. 
Charles  Bajrlis. 
Joseph  Jnles  Oerrlej, 
Haiir/  Bridges.  . 
George  Marshall. 
Henry  Glajiher. 
Jnles  Moes. 

William  OwDHm  Memtt. 
Joseph  Fnnfola  Maim. 
Samuel  Fox. 
Franfois    Aognste  Lnniv. 

dsque. 
Matthew  Snitb. 
Edward  Daiia. 
Anton  do  Schntttebaeh. 
James  SaTory. 
OittUT  Adolph  BMMMto. 


PinsiTs  on  wBicH  tbx  Stdip  Ddtt  or  i50  has  mmtM  Pun. 

2064.  AltnA  Vinent  Newtoa. 


2070. 


1937. 
2005. 

2063. 


August  31  ff. 
Thomas  Clajton  and  Ro* 

bert  llarrop. 
Sqttember  \tt, 
William  Brownfoot. 
Georn)    Frederick    Erans 

andFrederiek  JohnEvans. 
Henri  Cathorine    Camilla 

de    RuoU    and   Anselm 

Lovia  Matre  de  Fonteaay. 


1946.  James  Eden« 

Sfpicmher  3ri, 

1928.  George  Maekar  MlUar. 
1956.  Jamea  Bwas. 

2919.  WilBam  H«Bt7ittw«i^ 
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EXAMINATIONS. 

Mr.  Frank  Marshall  and  Mr.  Henry  Gollam, 
two  of  the  members  of  the  Evening  Glasses, 
Crosby  Hall,  have  been  appointed  to  clerkships 
in  the  Education  Department  of  the  Privy  Coun- 
cil Office,  having  been  placed  first  and  second  on 
the  list  of  successful  competitors.  Both  gentle- 
men were  in  the  list  of  prizemen  at  the  Society 
of  Arts  Examinations  in  June  last. 


THE  COMMERCIAL  PRODUCTS  OF  AFRICA. 

On  Wednesday,  the  9th  io^.,  Dr.  Livingston  met  the 
members  of  the  Chamber  of  Commerce,  Commercial 
Association,  and  Cotton  Supply  Association,  at  the  Town 
Hall,  Manchester,  and  afforded  some  interesting  infor- 
mation in  reference  to  this  sabject.  He  began  by  stating 
his  opinion  that  the  African  ought  to  be  encouraged  to 
cultivate  the  raw  materials  of  English  manufactures ; 
and  he  was  so  fully  convinced  of  the  elevating  tendency 
of  lawful  commerce,  together  with  the  probable  influence 
which  the  course  specified  promised  to  have  on  the  slave 
trade  and  slavery,  that  he  proposed  to  devote  the  next 
few  years  of  his  life  to  special  efforts  in  that  direction. 
Our  demands  for  sugar  and  cotton  were  daily  increasing. 
Those  demands  were  at  present  met  in  great  measure  by 
slave  labour ;  but  the  great  body  of  Anglo-Americans 
would  unquestionably  prefer  to  have  their  wants  supplied 
by  freemen,  and  he  ventured  to  hope  that  the  discovery 
ot  a  new  region,  well  adapted  for  raising  those  articles, 
might  be  an  owning  for  enabling  us  to  escape  from  our 
anomalous  position.  The  country  through  which  the 
Zambesi  flowed  was  abundantly  watered  by  the  numerous 
rivers  which  joined  it.  South  of  latitude  20  deg.  there 
was  a  country  remarkably  destitute  of  water,  where 
one  might  ^travel  four  full  days  without  obtaining  a 
single  drop,  there  being  no  rivers  south  of  that  line ; 
but  the  country  to  the  north  of  it  was  totally  difter- 
ent.  In  the  south  the  vegetation  was  altogether 
thorny,  there  being  a  prodigious  number  of  different 
kinds  of  thorns,  the  northern  and  well-watered  country 
produced  a  vegetation  without  thorns.  The  majority  of 
the  trees  there  were  evergreens ;  many  of  them  had  the 
appearance  of  laurels  and  orange  trees.  In  that  country 
there  were  a  ^p:eat  many  different  kinds  of  fruits,  most  of 
which  he  believed  to  be  totally  unknown  to  Europeans. 
He  Immght  home  about  25  or  26  different  kinds  of  fruit, 
some  of  which  were  valuable  as  yielding  oil ;  and  in  the 
central  part  of  the  country  called  Lunda,  where  the  seeds 
were  abundant,  the  fleshy  part  was  eatable,  and  the  oil 
was  used  by  the  natives  for  anointing  their  bodies. 
Among  so  great  a  variety  doubtless  some  must  be  good 
for  food,  though,  perhaps,  from  having  been  usually 
pretty  hungry,  he  could  not  be  supposed  to  be  a  very 
good  judge.  Nearer  io  the  coast,  eastwards,  the  people 
cultivate  large  quantities  of  cucumbers,  and  their 
best  salad  oil  was  made  from  the  seeds  of  cucumbers. 
Tliroughout  the  whole  country  the  ground  nut  was  cul- 
tivated in  large  quantities,  used  for  food  and  for  oil ;  and 
they  had  also  castor  oil  throughout  the  country,  their 
only  use  for  it  being  to  anoint  their  heads  and  bodies, 
though  it  was  not  a  very  agreeable  unguent. 

With  reference  to  the  subject  of  dyes,  Dr.  Livingston 
Baldwin  Angola,  the  natives  were aoijuainted  with  a  great 
variety  whidi  they  were  not  very  willing  to  make  known 


to  Europeans.  The  Columba  root  was  exported  by  the 
Americans  in  abundance,  as  a  dye-stuff,  and  grew  along 
the  Zambesi  river.  Besides  this  there  was  throughout 
the  country  indigo — ^the  kind  called  the  silver  indigo, 
with  which  the  people  dyed  their  clothes,  and  which 
grew  wild,  for  it  was  not  at  all  cultivated.  The  only 
exportation  of  it  was  by  the  Portuguese  who  lived  at 
Tete,  but  it  might  be  exported  abundantly. 

In  reference  to  cotton,  Dr.  Livingston  added  that  very 
large  quantities  of  it  were  cultivated  by  the  natives,  and 
one  small  district  between  the  rivers  Conza  and  Loanda 
produced  1,800  cloths  annually  of  cotton  grown  by  the 
natives,  spun  by  the  women  and  woven  by  the  men.  It 
grew  abundantly  on  the  west,  and  that  was  by  far  the 
best  field  for  cotton.  On  the  east  it  was  cultivated  a 
little,  but  it  was  not  so  good.  It  clung  to  the  seed,  and 
an  iron  roller  had  to  be  used  to  separate  it.  The  quan- 
tity grown  on  the  east  side  was  very  much  smaller  than 
that  on  the  west  side,  but  the  natives  had  never  been 
induced  to  cultivate  cotton ;  they  had  never  been  offered 
anything  for  it,  and  they  only  cultivated  a  little  to 
make  cloths  for  themselves.  He  believed  if  they  had  a 
market  they  would  cultivate  largely,  for  wherever  they 
had  the  opportunitv  of  selling  anything,  they  imme- 
diately began  to  collect  it.  In  the  great  valley  to  the 
east  of  Angola,  the  grass  was  generallv  so  high  that  when 
on  his  ox  he  was  obliged  to  hold  up  his  hand  to  keep  it 
out  of  his  eyes.  The  natives  never  employed  any  ma- 
nure, and  the  more  the  ground  was  worked  the  ihore 
fertile  it  became.  The  whole  of  Angola,  if  it  had  been 
in  the  hands  of  Englishmen,  would  have  produced  much 
more  cotton  and  sugar,  for  its  size,  than  any  part  of  the 
southern  States  of  America.  Coming  down  the  Zambesi 
to  Tete,  he  found  that,  somehow  or  other,  information 
had  got  out  there  that  the  Timet  newspaper  had  offered  a 
reward  of  £1,000  for  a  fibre  for  making  paper.  His 
opinion  was  aisked  as  to  whether  the  report  was  true. 
The  only  answer  he  could  give  was,  that  if  the  Timet 
had -said  it,  the  £1,000  was  certain,  if  they  could  only 
get  the  proper  fibre.  Ho  then  advised  them  to  get  some 
of  the  fibres  they  had  in  abundance,  which  might  be 
used  in  the  manufacture  of  paper.  They  brought  a  kind 
of  aloe,  and  another  soft  fibrous  substance,  found  round 
the  roots  of  the  wild  date  tree.  Neither  of  these  would 
be  good  for  the  purpose;  but  they  likewise  brought 
another,  termed  buaze,  which  be  had  known  simply  as 
used  for  making  threads  to  string  beads  upon.  In  other 
parts  the  sinews  of  animals  were  used  for  that  purpose, 
but  this  root  was  quite  as  strong,  and  when  one  attempted 
to  break  it,  it  felt  as  if  it  would  cut  the  finger.  He 
brought  home  some  of  it,  and  presented  it  to  Pye,  Bro- 
thers, in  Lombard-street,  who  gave  as  their  ^  opinion, 
after  consulting  one  of  the  first  manufacturers  in  Leeds, 
that  the  fibre  was  finer  and  stronger  than  flax,  and  it 
was  worth  between  £50  and  £60  a  ton.  This  plant  was 
probably  not  known  to  botanists  at  all ;  it  was  said  to 
grow  abundantly  on  the  north  bank  of  the  Zambesi,  but 
was  never  cultivated.  The  north  bank  was  much  more 
fertile  tluin  the  south  bank.  There  was  a  trade  between 
Loanda  and  Brazil  in  wax,  which  was  necessary  for  the 
churches  in  Brazil.  This  trade  had  been  developed  in 
Angola,  and  in  the  central  country  of  Lunda ;  as  they 
passed  through  the  dense  forests,  he  and  his  party  ob- 
served that  the  natives  had  placed  hives,  every  few  hun- 
dred yards,  between  the  trees,  and  seemed  to  collect  every 
ounce  of  wax.  The  Portuguese  gave  a  very  good  price  for 
it  in  Angola.  The  country  abounded  in  honey,  and  the 
travellers  were  called  by  the  honey-bird  three  or  four 
times  every  day.  It  invited  persons  to  follow  it  and 
take  the  honey,  and  his  men  got  a  good  deal 
of  it.  This  had  never  been  made  an  article  of  ex- 
port. Some  of  the  men  endeavoured,  without  success, 
to  sell  their  wax  at  Tete.  If  they  had  a  market,  he 
believed  the  natives  would  cultivate  articles  of  produce 
with  eagerness.  When  he  travelled  into  that  central  • 
country,  endeavouring  to  find  a  path  to  the  sea,  he  found 
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the  natives  were  eanally  aQxioos  to  go  to  the  sea,  to 
have  tnflks  with  tne  white  men.  It  was  a  long  way 
irani  Tete,  and  hy  the  time  he  got  there  all  his  goods 
were  expended,  but  the  chief  fi^t^  him  out  with  15  oxen 
and  canoee,  and  27  men,  and  sent  presents  of  butter  and 
fat  to  the  chiefs  in  Loanda.  The  men  went  all  the  way 
to  Loanda  without  hope  of  wages,  though  he  afterwards 
paid  them.  Whilst  there  they  work^  and  collected 
all  they  could  to  take  back  to  their  own  country  of 
articles  from  the  white  man's  country,  where  every- 
thing beautiful  came  from ;  and  though,  owing  to 
continued  detentions,  sometimes  by  hie  own  fever,  and 
sometimes  by  that  of  his  men,  they  returned  as  poor  as 
they  set  out,  they  were  received  with  the  greatest  kind- 
ness, because  they  had  opened  up  the  path.  The  people 
had  no  idea  that  sugar  could  bo  got  from  the  sugar  cane, 
although  the  sugar  cane  abounded  in  their  country,  and 
when  he  told  them  of  it,  the  chief  asked  him  to  make 
some.  He  explained  that  it  could  only  be  done  by  a 
machine.  Then,  asked  the  chief,  would  he  bring  him  a 
machine  from  his  own  country?  He  explained  that  he 
was  a  poor  man,  and  it  required  something  considerable 
to  purchase  <me.  The  chief  replied,  "  Why,  the  whole 
of  uie  ivory  of  the  country  is  yours,  and  if  you  leave 
any  of  it  it  is  your  own  fault."  The  chief  gave  him  a 
oommisnon  to  the  east  coast,  and  fitted  him  out  well  a 
second  time,  all  in  the  hope  of  having  intercourse  with 
the  white  men. 

Upon  the  subject  of  cereals,  Dr.  Livingston  said  wheat 
had  never  been  tried  in  the  central  country.    The  Portu- 
gnese  came  to  Angola  to  make  a  little  money  and  go 
back  to  Portugal,  and  they  devoted  themselves  entirely 
to  the  trade  in  ivory  and  beeswax.    The  country  pro- 
duced beautiful  wheat,  and  he  saw  it  growing  on  the 
high  lands  with  ears  the  lenj^h  of  his  hand.    The  high 
lands  produced  it  without  irrigation,  and  it  might  be 
grown  there  to  almost  any  extent.    It  was  quite  remark- 
able that  the  Portuguese  did  not  cultivate  it,  because  they 
paid  the  Americans  handsomely  for  all  the  6our  and 
bissuits  they  consumed ;  and  he  found  they  had  Irish 
batter  from  Oork.    The  east  side  of  the  country  also 
produoed  wheat.    The  Zambesi  overflowed  large  tracts 
of  oountiy  annually,  like  the  Kile.  The  Portuguese  had 
been  in  the  habit  of  cultivating  the  wheat  on  ^at  side  of 
the  oountiy ;  all  it  required  was  that  a  slave  woman  with 
a  little  hoe  should  make  a  hole  in  the  ground,  drop  a 
few  seeds  in,  and  push  back  the  soil  with  her  foot.    In 
four  months  there  was  a  crop  of  beautiful  wheat.    This 
simt4e  operation  answered  all  the  purposes  of  our  sub- 
soiling,  ploughing,  draining,  liming,  and  manuring.  The 
higher  they  went  up,  the  better  the  wheat  was.    At 
Znmbo,  the  grain  was  twice  the  size  It  was  at  Tete, 
where  it  was  rather  small.    It  had  never  been  tried  in 
the  high  lands  in  the  interior.    The  country  ascended 
eastwards  from  the  west  coast  to  a  height  of  5.000  feet 
above  the  sea ;  then  it  descended  into  the  central  valley, 
where  the  rivers  on  both  sides  contributed  to  the  Zambesi 
in  the  middle,  and  this  river  flowed  from  north  to  south, 
leaviuff  the  valley  by  a  fissure  or  creek  in  the  ridge,  of 
90  miles  long,  which  formed  the  most  beautiful  sight  he 
had  seen  in  Africa.    There  were  two  ridges  on  that  side 
of  the  valley,  one  of  6,000  feet.    The  bottom  of  the  val- 
ley and  the  coasts  were  very  unhealthy,  but  the  high 
lands  were  very  healthy.    The  central  hollow  contained 
herbage  excessively  rank.      The    healthy  ridges  were 
remanably  well  adapted  for  the  production  of  grain. 
The  natives  cultivated  a  kind  of  millet,  often  called 
Kaffir  com ;  another  kind  of  millet,  somewhat  larger ; 
^d  likewise  our  own  millet. 

In  genenl  the  sheep  there  had  hair  instead  of  wool, 
although,  inland  from  Ben^^ela,  there  was  a  long  stretch 
of  cold,  elevated  country,  where  the  sheep  actually  had 
wool,  and  cattle  flourished  remarkabh'  well. 

With  regard  to  metallic  produce.  Dr.  Livingston  said, 

throughout  the  country  there  appeared  to  be  plenty  of 

•knives,  axes,  and  hoes,  and  near  the  sea  there  were  igne- 


ous rocks  shot  up,  with  fine  iron  ore.  The  Portuguese 
government  employed  the  natives  in  working  iron.  At 
Kasembi  a  good  deal  of  malachite  was  found.  He  had 
not  seen  copper  ore  in  its  proper  place.  A  nnmber  of  the 
native  hoes  liad  been  made  into  an  Enfield  rifle  for  him 
at  Birmingham,  the  maker  pronouncing  the  metal  very 
good,  resembling,  but  not  equal  to,  Swedish  or  Bussian 
iron.     It  abounded  along  the  Zambesi. 

In  reply  to  several  inquiries.  Dr.  Livingston  said  there 
were  extensive  tracts  of  forest  land.  There  were  nine 
seams  of  coal.  He  examined  one  near  Tete,  which  was 
about  68  inches  in  diameter,  the  coal  halving  been  tilted 
to  the  surface  by  volcanic  action.  Lieutenant  Hoskins. 
who  Jiad  command  of  one  of  the  gunboats  new  gone  to 
China,  had  given  his  opinion  that  the  bar  at  the  real 
mouth  of  the  Zambesi  was  no  impediment  to  commer- 
cial purposes,  as  there  were  22  feet  of  water  upon  it>  *i^» 
though  the  river  was  leather  tortuoust  he  would  not  hesi- 
tate to  take  up  a  steamer  of  the  same  ca|Micity  as  his  gun- 
boat. The  nver  was  at  the  flood  during  four  or  five 
months  of  the  year. 

Having  been  asked  what  article,  as  a  medium  of  com- 
merce, he  thought  the  natives  could  best  cultivate  at  the 
present  moment.  Dr.  Livingston  said  that  he  believed 
cotton  would  be  the  best  for  them  to  begin  with,  and 
that  they  would  cultivate  it,  if  they  were  assured  of  a 
market.    Now  that  they  had  abundance  of  land,  they 
did  not  feel  the  necessity  of  improved  cultivation.     He 
described  the  feeling  of  the  natives  as  strongly  in  favour 
of  the  English,  whom  they  contrasted  with  the  Boers  and 
Portuguese.    In  the  west,  the  population  wac  very  much 
milder  in  character  than  in  the  east.    The  possession  of 
a  single  cannon  was  quite  enough  to  overawe  a  whole 
district.    As  to  the  eflect  of  the  climate  on  the  English 
constitution,  the  most  important  point  he  had  ascertained 
was  that  there  were  two  healthy  ridges  in  the  country. 
The  Portuguese  authorities  had  treated  him  with  the 
greatest  kindness,  and  appeared  to  regard  his  laboun  as 
favourable  to  the  extension  of  their  commerce.  In  Angola, 
skilled  labour  was  to  be  had  for  4d.  a  day;  field  labour 
for  2d. ;  and  he  believed  it  might  be  got  by  paying  in 
calico,  the  usual  currency  of  the  countr}',  at  alK>ut  Id. 
per  day.    He  proposed,  in  going  back,  to  distribute  cotton 
seeds  amongst  all  the  chiefs  on  the  banks  of  the  river, 
and  endeavour  to  give  the  impression  that  all  they  pro- 
duced would  be  purchased.    The  beginning  must  neces- 
sarily be  small,  and  not  profitable :  but  he  thought  if  the 
natives  could  be  engag^  in  lawful  commerce  it  wouM 
put  an  end  to  the  slave  trade  in  all  that  central  region. 
At  the  conclusion  of  the  meeting,  the  following  reso- 
lution was  proposed  by  Mr.  J.  A.  Turner,  M.P.,  and 
unanimously  agreed  to : — *'  That  this  meeting  desires  to 
express  their  warmest  thanks  to  Dr.  Livingstcm  for  his 
visit  to  Manchester,  to  record  their  appreciation  of  the 
importance  of  his  discoveries,  their  high  sense  of  hi< 
noble  exertions  for  the  extension  of  knowledge,  as  well 
as  his   self-devotion  in  again  seekinp^  to  visit  those 
hitherto  unexplored  countries  with  a  view  to  their  civi- 
lisation by  the  aids  of  Christianity  and  commerce.    That, 
feeling  a  deep  interest  in  the  self-denying  labours  of 
Dr.  Livingston,  this   meeting  earnestly  reoueets  her 
Majesty's  government  will  place  at  his  disposal  a  steam- 
boat, duly  appointed  and  capable  of  ascending  the  navi- 
gable portion  of  the  Zambesi,  with  such  further  accom- 
modation in  boats  and  otherwise  as  may  be  deemed 
sufficient  for  the  exploration  of  its  tributaries,  and  for 
obtaining  and  retailing  friendly  relations  with  the  natives 
of  that  interesting  region  ;  the  public  bodies  now  assem- 
bled pledge  themselves  to  use  their  utmost  exertions  for 
the   promotion    of  these  objects.    That  this  meeting 
desires  to  impress  on  lier  Iklajesty's  government  their 
eaniest  desire  that  the  aid  of  the  Portuguese  ffovemroent 
should  be  specially  requested  towards  facilitating  in  every 
possible  manner  the  further  researches  of  Dr.  Livingston 
in  the  interior  of  Africa,  and  more  especially  iij  the  dis- 
tricts surrounding  the  river  Zambesi  and  its  tributaries. 
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Thai  a  sub-committee  of  the  followmg  gentlemex),  beiog 
the  chairmen  of  the  public  bodies  here  assembled,  be  em- 
powered and  requested  to  carry  out  the  resolution  of  this 
mating,  with  power  to  add  to  their  number : — Mr.  John 
Cheetham,  M.f.,  Mr,  J.  A.  Turner,  M.P.,  and  Mr.  T. 
Bazley." 

The  foUowing  is  extracted  from  the  ManchuUr 
Quardu^m : — We  are  glad  to  learn  that  the  cultivation  of 
cotton  on  tlie  western  coast  of  Africa,  whidi  has  been  com- 
menced under  the  auspices  of  Hr.  Thomas  Clegg,  of  Man- 
chester, continues  to  flourish ;  and  Mr.  Clegg  received  on 
Friday  a  bill  of  lading  of  81  bales,  shipped  from  Lagos, 
in  the  St.  George,  for  Liverpool. 

IW.I  ■   ■Lil_JJIPi|i'  I         I!  nil    II 


TELEaiiAPH  FROM  EUROPE  TO  AFRICA. 

The  following  report  has  been  issued  by  Messrs.  R. 
S.  Newall  and  Co.  : — **  A  telographio  despatch  from 
Cagliari,  dated  Sept*  9,  announces  to  us  that  the  sub- 
marine cable  connecting  Europe  and  Africa  has  been 
successfully  laid.  The  communication  between  Teulada 
and  Spartivento  (a  distance  of  17  miles^  has  to  be  made 
before  a  regular  telegraphic  communication  can  be  opened 
with  Algeria.  The  cable  is  a  heavy  ooe,  with  four  con- 
ducting wires,  and  has  been  successfully  laid  in  above  100 
nautical  miles  of  1,600  to  1,700  fathoms  of  water; 
the  total  distance  covered  is  124  nautical  or  145  miles." 

It  appears  that  the  expedition  under  the  command  of 
Messrs.  Newall,  the  engineers,  started  from  Cagliari,  on 
the  Sardinian  coast,  with  the  cable  in  the  hold  of  the  Elba, 
and  began  paying  it  out,  commencing  on  the  African 
coast  from  Bona,  on  the  Algerine  frontier.  Among  the 
principal  members  of  the  expedition  were  the  Cavaliere 
Bonelli,  Minister  of  Telegraphs  in  Sardinia ;  M.  Siemens, 
Minister  of  Telegraphs  for  Prussia  ;  M.  Brainville,  re- 
presentative of  the  French  Government  Telegraphs;  with 
Jfr.  G.  W.  Brett,  the  concessionaire  of  the  line  and 
originator  of  the  submarine  telegraph  i^stem.  Prelimi- 
nary operations  were  commenced  on  Monday,  and  the 
entire  cable  was  safely  submerged,  and  communication 
effected  with  either  coast,  on  Wednesday  evening.  The 
distance  between  Cagliari  and  Bona  is  150  miles,  an 
island  of  rock  called  Galeta  intervening  a  short  way  from 
the  African  coast.  The  weight  of  the  cable  i n  the  former 
experiment  that  failed  was  at  the  rate  of  8  tons  to  the 
mile,  whereas  the  weight  of  the  cable  now  so  successfully 
submerged  has  been  reduced  to  about  1^  tons  to  the  mile, 
and  this,  added  to  the  perfection  of  the  machinery  for 
paying  out,  and  the  skill  of  the  engineering  manipulation, 
tended  greatly  to  facilitate  the  operation  under  oirciim- 
Btances  of  much  physical  difficulty,  since  it  was  found, 
from  the  survey  and  soundings  made  by  Engineer  Dela- 
marche,  of  the  Tartarus,  that  the  bed  of  the  Mediter- 
ranean presented  depths  and  inequalities,  in  the  com- 
paratively short  distance  of  150  miles,  as  formidable  to  be 
mastered  as  any  in  the  Atlantic.  For  more  than  half-way 
across  the  depth  is  from  2  to  2}  miles,  and  the  bed  for 
nearly  the  other  half  rises  abniptly  to  within  half  and  a 
quarter  of  a  mile  from  the  surface.  The  bed  of  the 
Mediterranean,  being  of  a  soft  clialk  and  shelly  character, 
similar  to  that  of  the  Channel,  between  Dover  and  Calais, 
furnishes  an  excellent  place  of  deposit  for  tlie  cable. 
There  are  four  copper  wires  for  the  electric  communica- 
tions, twisted  spirally  one  over  the  other.  Every 
assistance  was  afforded  by  the  French  and  Sardinian 
Oovemments  to  the  company,  who  have  an  exclusive 
privilege  granted  them  for  50  years  by  the  two  Govern- 
ments— the  French  Government  giving  a  guarantee  of 
interest  of  4  per  cent,  on  £180,000,  and  the  Sardinian  5 
per  cent,  on  x  120,000.  About  one-half  the  quantity  of 
cable  required  to  extend  the  Mediterranean  telegraph 
from  Sardinia  to  Malta,  and  from  Malta  to  Corfu,  is 
manufactured ;  and  as  soon  as  the  other  half  is  ready, 
t]>ese  places  will  be  brought  into  the  range  of  telegraphic 
connection  with  England  and  the  Continent. 


HONDURAS  INTER-OCEANIC  RAILWAY. 

The  engineer  corps  of  this  Railway  report  that  they 
are  nipidly  progressing  with  the  location  of  the  road. 
The  Atlantio  division  had  completed  the  section  of  the 
line,  43  miles,  to  Portrillos,  and  had  advanced  to  join 
Mr.  Trautwine,  between  Yojos  and  Ojos  de  AgUA<  Mr, 
Gliddon,  deputy  agent,  had  reached  the  capital,  where 
he  had  been  well  received.  Lieutenant-Colonel  Staun- 
ton, B.E.,  late  member  of  the  commission  for  settling 
the  European  boundary  of  Turkey,  and  Seijeant  James 
Finch,  R.E.,  have  left  for  Honduras  to  review  the  work 
now  in  progress,  and  to  give  a  general  report  to  the 
Government  on  the  route.  The  following  extract  from 
a  letter  of  Mr.  William  Whitehead,  one  of  the  assistant 
engineers  on  the  Honduras  Inter-oceanic  Railway,  dated 
San  P^dro  Sula,  the  14th  of  July,  affords  further  de- 
tails:— '*I  shall  Eoon  move  with  my  party  15  miles 
from  here,  to  Plan,  and  from  there  we  shall  take  another 
long  stride,  perhaps  to  Yojos.  Some  one  about  Omoa  has 
started  a  project  to  have  a  monthly  or  semi-monthly 
steamer  to  run  thence  via  Belize  to  Havana.  In  that 
case  we  will  have  a  regular  mail  route  on  both  sides,  and 
can  send  letters  with  certainty  either  way.  As  to  our 
survey,  as  far  as  we  have  gone,  we  have  got  a  beautiful 
first-class  cheap  road,  with  easy  grades  and  veiy  light 
curves.  We  are  40  miles  from  Puerto  Caballos,  and 
have  risen  125  feet  only."  Colonel  Kinney,  in  a  private 
letter  to  a  gentleman  of  New  York,  says : — *'  i  shall 
leave  to-day  for  Belize,  and  return  to  San  Juan  via  my 
possessions  on  the  Mosquito  shore,  with  a  view  of  com- 
ing back  to  establish  myself  here  to  lend  a  helping  hand 
to  the  great  railroad,  which  I  rej^ard  as  the  leading  en- 
terprise of  the  age.  When  in  New  York,  and  until 
recently,  I  bad  my  doubts  as  to  the  practicability  of 
joining  the  oceans  through  Honduras,  but  since  I  have 
come  on  the  ground,  with  the  knowledge  I  possess, 
founded  on  the  experience  I  have  had  in  public  improve- 
ments, I  am  satisfied  that  the  work  is  not  only  feasible, 
but,  in  one  word,  the  route  between  the  seas." 


COLONIAL  PATENTS. 

The  following  ia  extracted  from  the  Transac- 
tions of  the  Koyal  Society  of  Arts  of  Jamaica : — 

The  following  is  the  re^rt  of  the  committee  on  the 
subject  of  patents  for  inventions,  referred  to  in  the  minutes 
of  the  Council  Meeting,  held  on  the  18th  May,  1857. 
Although  a  memorial  embodying  the  sentiments  of  said 
report  has  already  been  presented  by  the  Council  of  the 
Society  to  the  Honourable  Executive  Committee,  yet  the 
Council,  being  anxious  to  elicit  discussion  on  this  very 
important  matter,  respectfully  solicit  the  communications 
of  members  or  others  willing  to  offer  their  views,  opinions, 
or  suggestions,  addressing  the  same  to  the  secretary  fox 
their  due  presentation  to,  and  attentive  consideration  by, 
the  Board : — 

Ih  the  Council  of  the  Roygl  Society  of  Artt,-' 

Your  Committee  {Appointed  to  inquire  into  the  opera- 
tion of  the  laws  relating  to  patents  for  inventions  in  this 
colony,  and  to  consider  whether  any,  and  if  any,  what 
alterations  are  required  to  suit  the  present  exigencies  of 
the  community,  and  to  evoke  that  spirit  of  competitive 
ingenuity,  and  encourage  that  originality  of  conception, 
which  are  found  to  exist,  in  a  greater  or  less  proportion, 
among  all  classes  of  men,  have  met  and  considered  the 
important  subject  committed  to  their  charge,  in  all  its 
prominent  bearings ;  more  especially  with  a  view  to  lend 
a  helping  hand  to  humble,  without  detriment  to  more 
aspiring,  genius,  by  placing  within  the  reach  of  the  less 
wealthy  classes  the  means  of  securing  to  themselves  a 
property  in  their  own  discoveries,  which  shall  stand  a 
registered  protection  in  their  favour,  at  a  moderate  and 
attainable  cost. 


696  JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Sbptembkb  18,  1867- 


Your  Committeo  report  that  they  have  carefully  con- 
sidered the  provisions  of  the  statute  15  and  16  Vic.  c. 
88,  passed  in  the  year  1852,  and  at  present  regulating 
the  law  of  patents  for  inventions  in  the  mother  country ; 
and  they  find  in  that  statute  so  much  that  is  applicable 
to  this  colony,  that,  with  certain  reductions  of  the  items 
of  expense  to  be  incurred  in  the  process  of  taking  out  a 
patent,  they  think,  mutatis  mtUandiSf  it  might  be  benefi- 
cially enacted  here.  They  see  the  elements  of  such  a 
commission  as  is  constituted  under  the  statute  in  Eng- 
land existing  here,  in  the  persons  of  their  Honours  the 
Vice  Chancellor,  her  Majestv's  Attorney-General,  and 
the  members  of  the  Executive  Committee,  with  such 
additions  as  the  legislature  may  think  fit.  To  a  board 
consisting  of  any  three  of  this  body,  the  applicant  for  a 
grant  of  lettera  patent,  or  other  documentary  title  equi- 
viJent  thereto,  might  go  by  petition,  leaving  his  state- 
ment in  writing,  or  provisional  specitication,  describing 
the  nature  of  his  invention,  at  the  office  of  the  Commis- 
bioners  at  the  same  time. 

Your  Committee  do  not  deem  it  necessary  to  detail 
the  process  through  which  this  petition  and  declaration 
must  pass,  under  the  statute,  before  the  certificate  of 
allowance  is  granted ;  suffice  it  to  say,  that  they  think 
the  same  process  would  be  necessary  here,  in*  order  to 
guard  the  public  against  spurious  or  unworthy  claims. 
The  certificate  of  allowance,  when  granted,  would  afiord 
the  applicant  provisional  protection  for  months,  before 
the  expiration  of  which  period  the  letters  patent  must 
be  taken  out,  or  the  inventor  would  lose  his  right  to 
them.    A  register  of  patents,  and  also  a  register  of  pro- 
prietors would  have  to  "be  kept  in  the  office  of  the  Com- 
missioners, open  at  all  convenient  times  to  public  inspec- 
tion, under  proper  regulations.    The  scheauled  fees,  on 
taking  out  letters  patent  in  England,  are  £15  for  the 
provisional  protection,  and  £10  more  for  the  letters 
patent ;  and  this  original  cost  seems  small  enough.    But 
it  must  be  remembered  that  costs  would  be  payable  to 
the  law  officer  of  the  Crown,  as  well  as  to  such  mechanics, 
artisans,  and  other  scientific  persons  as  he  might  find  it 
necessaiy  to  consult,  befbre  the  invention  would  be  ripe 
for  provisional  protection,  and  consequently  before  a  cer- 
tificate of  allowance  would  be  justified.  These  fees  might 
be  fixed  at  alow  and  encouraging  scale ;  but  in  considera- 
tion tliat  they  would,  in  most  instances,  amount  to  a 
sum  little  below  £5,  which  ought  to  be  made  the  maxi- 
mum preliminary  cost,  your  Committee  recommend, 
should  the  legislature  be  induced  to  entertain  their  views, 
that  in  Jamaica  the  cost  of  the  provisional  protection 
should  be  £10.  instead  of  £15,  as  in  England;  and  the 
cost  of  the  letters  patent,  £5,  instead  of  £10.    Thus  the 
maximum  cost,  from  the  lodging  of  the  petition  to  the 
vesting  of  an  exclusive  right  of  property  in  the  inven- 
tion, b^  the  issuing  of  the  letters  patent,  including  the 
preliminary  cost  before  mentioned,  would  bo  £20.    In 
cases  of  opposition,  of  course,  incidental  costs  would  he 
incurred,  which,  however,  it  would  be  in  the  option  of  | 
the  inventor  to  risk  or  not,  as  ho  might  think  proper. 
There  is  a  provision  in  the  English  statute  that  £50  ad- 
ditional shall  be  paid  on  the  letters  patent,  at  the  expira- 
tion oi  the  third  year  after  their  coming  into  operation, 
and  an  additional  £100  at  the  expiration  of  the  seventh 
year.    Your  Committee  are  of  opinion  that  the  principle 
of  this  provision  should  be  adopted  here,  reducing  the 
sums  to  £25  at  the  end  of  the  third,  and  £50  at  the  end 
of  the  seventh  year,  leaving  it  optional  with  the  patentee 
to  abandon  the  protection  of  his  patent,  or  pay  these 
sums  at  the  expiration  of  such  periods  respectively.  For, 
if  the  invention  is  sufficiently  profitable  to  the  proprietor, 
it  is  only  fair  that  he  should  contribute  a  portion  of  his 
profits  to  the  revenue  of  the  country  which  has  given  and 
protected  his  exclusive  right  to  them. 

While  thus  seeking  to  protect  native  talent  and  inge- 
nuity, your  Committee  respectfully  sliggest  thateveiy 
fiunlity  be  afforded  to  strangers  and  foreigners,  in  register- 
ing here  the  patents  they  have  obtained  in  other  countries, 


not  only  with  a  view  to  the  information  and  instruction 
of  our  own  people,  but  as  a  guide  to  the  commissioners 
of  patents,  in  ascertaining  the  novelty,  utility,  and  origi- 
nality of  such  specifications  as  may  be  laid  before  them 
for  protection,  as  well  as  to  guard  against  foisting  on  the 
community  stale  and  exhausted  inventions. 

Keeping,  therefore,  in  constant  view  the  two  grand 
principles  which  constitute  the  validity  of  evei^r  patent ; 
first,  that  every  invention  for  which  protection  is  sought 
by  letters  patent  must  be  new,  useful,  and  original ;  and 
secondly,  that  every  specification  lodged  by  a  patentee 
must  be  so  clear,  that  at  the  expiration  of  the  term  for 
which  the  invention  is  protected,  the  public  may  have 
the  benefit  of  it,  as  cheaply  and  as  fully  as  the  patentee 
himself  had  during  his  term. — Your  Committee  recom- 
mend that  a  memorial,  embodying  the  result  of  their 
labours,  be  prepared,  and  respectfully  submitted  to  the 
honourable  the  Executive  Committee,  praying  for  legis- 
lation in  the  spirit  of  this  report. 

WM.  IRVING  WILKINSON,  V.P. 
RICHARD  HILL.  V.P. 


GNOLL  COLLEGE. 


The  council  of  this  college,  which  is  situated  in  the 
Vale  of  Neath,  and  is  about  to  be  incorporated  as  the 
Western  University  of  Great  Britain,  have  at  length 
elected  their  staff  of  professors,  and  are  about  to  com- 
mence operations  in  the  course  of  October.  The  professor 
of  maUiematics  is  Mr.  Arthur  Cayley,  F.R.S.,  and 
barrister-at-law,  late  Fellow  and  Tutor  of  Trinity 
College,  Cambridge,  and  moderator  and  examiner  in 
that  university.  Ho  was  senior  wrangler  and  Smith'« 
prizeman  in  1842,  and  is  the  author  of  several 
papers  in  the  "  Philosophical  Transactions."  The  chair 
of  mechanics  they  liave  conferred  on  the  Rev.  C.  B. 
Wollaaton,  of  Exeter  College,  Oxford,  vicar  of  Felpham, 
Sussex,  and  diocesan  inspector  of  schools  ;  and  that  of 
physics  on  the  Rev.  A.  Bath  Power,  one  of  the  honorary 
examiners  of  the  Society  of  Arts,  and  formedy  super- 
intendent of  electric  telegraphs  on  the  Norfolk  i-ailways. 
Professor  Rodgers,  well  Imown  as  a  lecturer  at  the  school 
of  medicine  adjoining  St.  George's  Hospital,  London,  is 
to  be  professor  of  chemistry,  while  the  chair  of  natmal 
history  will  be  filled  by  Dr.  Spencer  Cobbold,  lecturer  on 
botany  at  St.  Mary's  Hospital,  Paddlngton  ;  that  of 
human  history  by  the  Rev.  A.  Wilson,  late  senior  tutor 
of  Leamwgton  College  ;  and  that  of  design  by^  Mr.  £. 
H.  Wehnert,  member  of  the  New  Society  of  Painters  in 
Water  Colours.  The  proieseors  will  be  assisted  by 
resident  tutors  and  lecturers.  The  object  of  the  institu- 
tion, to  use  ihe  words  of  their  prospectus,  is  *'  to  complete 
the  education  of  the  sons  of  gentlemen  above  IG  years 
of  age.  In  the  practical  application  of  science  to  the 
management  of  land,  manufactures,  and  commerce,  to 
the  public  services,  the  libei-al  professions,  and  other 
pursuits." 


ON  THE  MEANS  OF  REGULATING  THE  SPEED 
OF  MARINE  STEAM  ENGINES. 

The  following  is  an  abstract  of  a  paper  read  before  the 
Mechanical  Section  of  the  British  Association  at  Dublin, 
by  Mr.  Thomas  Silver,  of  Philaddohia,  U.S. : — 

The  author  pointed  out  the  defects  in  the  common 
Watts,  or  centrifugal  governor,  which  was  affected  by 
the  pitching  of  the  ^ip  in  such  a  manner  as  to  become 
almost  useless  under  certain  circumstances.  Hence  the 
necessity  of  some  efficient  means  of  limiting  the  action  of 
the  marine  engine  to  the  speed  that  its  strength  will  bear, 
has  been  heretofore  one  of  the  greatest  wants  of  marine 
engineering,  and  deprives  the  steam  ship  of  many  ad- 
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vantages  that  are  its  due.  Haying  mentioned  several 
instances  in  which  vessels  were  wrecked  and  many  lives 
lost  solely  from  the  action  of  the  machinery,  which  could 
have  been  controlled  by  a  proper  governor,  the  author 
stated  that  the  U.S.  steamer  '*  Atlantic"  (Captoin  West) 
had  been  running  two  years  past  with  the  attachment  of 
a  form  of  governor  which  he  had  invented,  and  had 
broken  nothing;  and  the  officers  of  that  ship  had 
frequently  stated  that  they  could  save  two  or  three  miles 
an  hour  in  following  seas  by  the  use  of  this  instrument. 
This  was  proved  to  l>e  the  case  by  the  fact  that  her 
eastern  passages  for  the  year  1856  were  on  an  average 
each  five  hours  shorter  than  those  of  the  "  Baltic,"  which 
is  known,  when  under  the  same  circumstances,  to  be  the 
faster  sliip.  The  paper  then  continued : — '*  The  screw 
(and  it  will  soon  be  the  only  plan  of  steam  propulsion 
over  the  ooeanj  increases  the  demand  for  some  practical 
improvement  m  the  marine  engine  that  will  facilitate 
the  proper  application  of  the  steam  under  idl  circum- 
stances, and  1  therefore  wish  to  exi)lain  a  plan  of  governor, 
the  action  of  wliich  is  as  analogous  to  the  old  centrifugal 
governor  as  the  spring  balance  of  a  watch  is  to  the 
|iendulum  of  a  clock — the  watch  being  rendered  by  that 
improvement  quite  *  as  valuable  for  preserving  the 
imiformity  of  time,  whether  in  our  pocket,  on  a  fast 
trotting  horse,  or  under  the  pillow ;  whilst  the  clock 
must  be  confined  to  a  fixed  position,  and  this  is  attained 
on  similar  principles,  differing,  in  fact,  only  in  mechanical 
arrangement  to  make  it  applicable  to  governing  the  flow  of 
steam,  that  is  to  say,  in  the  governor  which  I  liavenow  the 
honour  to  submit  to  the  section  Q  of  the  British  Asso- 
ciation, the  arms  of  an  ordinary  centrifugal  governor, 
each  extended  to  an  equal  distance  beyond  their  axis  of 
motion,  and  loaded  at  their  four  extremities  with  balls  of 
equal  weight,  perfectly  balancing  each  other.  Thus  the 
influence  of  the  force  of  gravity  is  entirely  evaded,  and  a 
spiral  or  reacting  spring  is  substituted  to  resist  the  cen- 
trifdgal  force  in  the  action  of  the  instrument,  each  loaded 
arm  oscillating  in  an  opposite  direction  to  the  other, 
which  serves  to  keep  each  of  them  at  equal  angles  witli 
the  spindle  that  bears  them.  Hence  the  instrument  will 
not  only  work  with  equal  facility  in  any  position,  whe- 
ther fixed,  horizontal,  perpendicular,  or  angularly,  but 
it  also  can  be  thrown  about  at  pleasure,  without  affecting 
the  truthfulness  or  sensitiveness  of  its  operation,  and  as 
its  centrifugal  force  is  resisted  mechanically,  instead  of 
the  force  of  gravity,  as  in  the  ordinary  governor,  we  can 
increase  its  powers  of  action  to  any  extent,  so  also  we  can 
increase  the  force  of  the  spring,  and  thus  more  nicely  and 
readily  effect  the  same  object.  This  fact,  connected  with 
the  driving  point  being  in  the  centre  of  the  rigid  arms 
that  bear  the  weight,  renders  the  instrument  extremely 
sensitive  and  quick  in  actiod,  and  it  may  not  be  out 
of  place  here  to  mention,  that  it  is  now  applied  for  regu- 
lating stationary  engines  employed  for  driving  metal 
rolling  mills,  printing  presses,  and  in  many  other  situa- 
tions where  the  machinery  had  been  entirely  uncontrol- 
lable by  the  best  forms  of  governors  previously  tried." 
Captain  James  West,  of  the  steam-ship  "  Atlantic,"  who 
has  had  the  greatest  experience  with  it,  says,  as  a  safe- 
guard to  the  machinery  of  a  steamship  it  is  invaluable, 
and  the  object  of  the  originator  is  effectually  accom- 
plished by  it. 
A  model  of  Mr.  Silver's  govenior  was  exhibited. 
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SOUTH  KENSINGTON  MUSEUM. 

^  Daring  the  weekending  12th  September,  1857,  the  vi- 
sitors have  been  as  follows : — On  Monday,  Tuesday,  and 
Saturday,  free  days  2,997;  on  Monday  and  Tuesday, 
free  evenings  5fiQS,  On  the  three  students'  days  (ad- 
mission to  the  public  6d.),  367 ;  one  students'  evening, 
Wednesday,  102.    Total,  9,329. 


NEW  COMMMERCIAL  PRODUCTS  OF  BRITISH 

HONDURAS. 

Sir,— It  will  be  a  gratifying  fact  to  those  who  take  an 
interest  in  the  prosperity  of  our  colonies,  that  Honduras 
has  at  length  taken  a  step,  and  a  very  decided  one,  in  the 
right  directien.  From  the  time  of  the  early  buccaneers, 
or  filibusters,  as  they  were  then  called  (from  which  the 
word  freebooter  is  derived),  down  "  to  the  present  session 
of  Parliament,"  mahogany  and  logwood  have  been  the 
staple,  indeed  only,  commodities  of  this  country.  Indeed, 
so  exclusively  did  the  settlers  deal  in  those  articles — ^so 
strictly  did  they  confine  their  exports  to  the  woods  above 
mentioned,  that  a  conclusion  was  arrived  at  that  the 
soil  was  incapable  of  producing  anything  else.  Whilst 
Jamaica,  Barbadoes,  and  other  West  India  islands  were 
sweetening  the  cup of  tea.  and  contributing  the  in- 
gredients of  the  social  bowl,  Honduras  was  simply  send- 
ing the  tables  on  which  those  enlivening  materials  were 
placed.  But  it  is  said  that  **  there  is  reason  in  the  roast- 
ing of  eggs,"  so  also  was  there  a  reason,  and  a  sound 
one,  why  Honduras  should  not  produce  sugar  and  rum. 
Previously  to  the  treaties  of  1783  and  1786,  logwood 
fetch^  in  the  British  markets  upwards  of  £100  per  ton 
— a  large  sum  in  those  days — and  it  was,  therefore,  much 
*nore  profitable  to  cut  and  export  that  wood  which  grew 
spontaneously,  than  to  cultivate,  at  much  labour  and 
expense,  sugar,  cofiee,  and  rum,  in  which  articles  they 
would  liave  had  to  compete  with  other  colonies.  By  the 
treaty  of  1786,  the  settlers  were  strictly  prohibited  from 
cultivating  the  soil  for  the  purpose  of  exporting  its  pro- 
duce. But  that  treaty  is  now  as  much  in  force  as  the 
statutes  imposing  a  penalty  for  wearing  covered  buttons 
and  requiring  the  dead  to  be  buried  in  woollen  shrouds. 
Mahogany  and  logwood  have  had  their  day,  and  the 
axe  and  the  saw  must  now  give  way  to  the  spade  and 
the  plough.  The  manufacture  of  sugar  has  been  com- 
menced in  earnest.  In  three  different  localities  the  cane 
is  now  cultivated  to  a  considerable  extent.  At  Corosal 
in  tlie  northern  district,  on  the  New  River,  and  at  a 
place  called  New  Boston,  situated  up  the  Belize  River, 
•excellent  sugar  is  made.  The  demands  of  the  colony 
are  entirely  supplied  from  these  sources,  and  .one  very 
respectable  shipment — for  a  beginning — has  been  made 
to  England.  A  month  or  two  ago  Mr.  Travis,  of  the 
firm  of  Hyde,  Hodge,  and  Co.,  shipped  to  Liverpool,  on 
board  the  ByzanjLiumf  one  hundred  barrels  of  sugar,  and 
in  the  course  of  a  little  time  he  will  have  a  larger  cargo 
ready  for  exportation.  The  highly  respectable  mercan- 
tile house  above  mentioned,  is  entitled  to  the  greatest 
praise  for  being  thus  the  pioneer  in  this  new  path,  which 
cannot  fail  to  influence  most  beneficially  the  future 
destiny  of  the  colony ;  and  I  think  that  the  Society  of 
Arts  would  do  well  to  mark  with  their  approbation  the 
laudable  course  which  it  has  eommenced.  But  not  only 
is  sugar  now  made — rum  is  also  manufactured.  A  very 
short  time  ago  the  duty  upon  imported  rum  contributed 
largely  to  the  revenue.  Now,  the  consumption  of  that 
article  is  almost  exclusively  confined  to  the  home  manu- 
facture. These  important  facts  present  to  the  mind  a 
vista  of  prosperity  which  it  is  pleasing  \o  contemplate. 
Those  who  are  acquainted  with  the  rich  soil  and  the  in- 
exhaustible resources  of  Honduras,  cannot  but  see  in  them 
an  augury  of  its  future  welfare. 

The  climate  of  Honduras  is  peculiarly  adapted  to  the 
growth  of  the  sugarcane,  the  re^larity  of  the  rains,  and 
the  great  facility  of  irrigation  arising  from  the  innumera- 
ble streamsand  rivulets  which  intersect  the  country,  insure 
a  constant  succession  of  crops.  In  many  of  the  West  India 
Idands,  from  the  frequent  occurrence  of  droughts,  the 
sugar  crop  will  always  be  a  contingency.  In  Jamaica, 
Antigua,  and  Barbadoes,  after  Uie  first  planting,  only 
one  crop  of  ratoons  can  be  obtained,  and  even  that  only 
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by  the  application  of  a  most  expensive  manure,  which  is 
more  stimulating  than  enriching.  In  Honduras,  after 
the  first  planting,  ratoons  may  bo  obtained  for  12  or 
16  years  without  the  aid  of  manure.  In  every  colony 
thera  is  a  different  period  for  planting,  according  to  the 
peculiarities  of  the  climate. 

In  Honi^uras  the  rainy  season  commences  about  the 
first  wee|c  in  June,  and  continues  until  the  latter  end  of 
Febioiar^  or  the  beginning  of  Alarch.  The  dry  season 
then  begins,  and  lasts  for  about  three  months.  The  cane 
must  be  planted  between  the  latter'end  of  June  and  the 
end  of  August ;  if  it  be  deferred  beyond  that  period,  the 
young  blade  will  be  drowned  by  the  heavy  torrents 
which  then  set  in.  By  Januaiy  twelvemonth  the  cane 
wiU  be  mature,  and  it  must  be  cut  and  housed  before  the 
end  of  May.  After  the  first  crop  has  been  got  in,  every 
suooeeding  one  will  be  ready  for  reaping  in  the  month  of 
January. 

The  supply  of  labour  is  in  most. of  the  West  India 
colonies  a  questiqn  of  considerable  difficulty.  In  Hon-, 
dunis  it  is  not  an  insuperable  one.  It  is  confidently 
believed  that  the  whole  of  the  Indian  population  of 
Yuc^^n  can  be  induced  to  immigrate  to  this  colony. 
The  war  between  that  race  and  the  Spanish  Mistetzoes 
begai)  in  1848, 1t  has  gone  on  ever  since,  and  at  the 
present  time  it  is  raging  more  fiercely  than  ever.  The 
feelings  of  humanity  urge  us  as  Christian  men'to  do  all 
in  our  poiKfer  to  bring  to  an  end  thiii  fearful  sacrifice  of 
hnman life.  If  we  had  no  other  object  in  view  but  to 
stqp  this  elfusion  of  blood,  that  alone  would  be  sufficient 
to  justify  our  interference,  more  especially  when  the 
bi^rharous  destruction  of  our  fellow  creatures  is  taking 
plac3  almost  at  our  very  dooi*s ;  when  we  can  see  the 
smoke  of  the  carnage,  and  hear  the  shrill,  agonising 
cries  of  the  victims  across  the  narrow  stream  which 
divides  the  countries.  Already  1 6,000  Indians  have  fled 
to  us  for  "safety  and  for  succour;"  others  are  daily 
following  their  example,  for  the  steps  of  the  pursuers 
are  upon  their  heels,  and  the  cry  of  the  avenger  is  be- 
hind them. 

But  it  is  not  from  Yucatan  alone  that  we  are  getting 
labour.  Strange  as  it  may  appear,  we  are  actually  ob- 
taining negro  ^bourers  from  the  islands.  Mr.  Blake 
hj^s  got  40  Jamaica  negroes  at  work  at  Corosal,  making 
sugar,  and  the  company's  steamship  EagU  brought  fi-om 
the'  same  colony  25  labourers  in  Janqary,  and  24  in 
July.  We  are  on  the  eve  of  a  gi'eat  commercial  revolu- 
tion. The  interocei^nic  railway  across  the  Isthmus  of 
Hon4uras,  will  attract  hundreds  of  thousands  of  shrewd, 
intelligent,  and  observing  travellers  to  this  region ;  and 
the  cultivation  of  British  Honduras — which  has  begun, 
an4  must  go  on  —will  supply  the  English  market  with 
an  abundance  of  products,  for  many  of  which  we  have 
been,  hitherto,  indebted  to  foreign  countries  and  to 
slave  labour,  and  will  rouse  oiu*  brother  colonists  from 
the  lethargy  which  has  so  long  deadened  their  faculties 
and  paralyzed  their  limbs,  and  stimulate  them  to  exer- 
tions which  w^ill  restore  to  their  former  prosperity  the 
beautiful  green  islands  which  stud  the  Garribean  Sea, 
and  cause  them  to  shine— as  once  they  did— across  the 
western  wave,  "like  a  glory  from  afar.'' 

I  am,  (be, 

R.  TEMPLE. 

^Usci  British  Hondniafl,  Aug.  16, 18ft7. 


f  0ine  (Jomspmrmt- 

THE  DECIMAL  QUESTION. 

&t|i,— On  my  return  to  town  a  few  days  ago.  I 
first  saw  the  number  of  your  Journal  of  the  2oth 
of  Au^^ust,  contji^ining  Mr.  ililler's  letter  in  anstrer  to 
mine  m  th^t  of  July  Slst.  Of  the  tone  of  this  letter  I 
will  say  no  more  than  that  hard  words  are  generally 
cofukidefed  as  a  certain  indication  of  a  liad  oaus^.    With 


many  of  its  statements  I  might  be  fully  satisfied,  inaa- 
much  as,  while  professing  to  be  corrections,  they  are  in 
fact  confirmations  of  my  own ;  but  a  large  part  of  it  is 
devoted,  not  to  the  elucidation,  but  to  the  mystification 
of  the  subject.  It  is  necessary,  therefore,  to  say  a  few 
words,  in  order  to  re-establish  the  facts,  not  by  inuendo, 
but  by  evidence. 

When  I  printed  my  pamphlet  on  Decimal  Coinage,  I 
inserted  in  a  note  a  statement  which  I  had  received  from 
Mr.  Haggard,  then  principal  of  the  Bullion  Office  at  the 
Bank  of  England.  Mr.  Miller  now  affects  to  believe 
that  I  did  not  report  Mr.  Haggard's  words  correctly,  but 
he  forgets  that  in  his  speech  at  the  meeting  of  the  Society 
of  Arts,  (see  p.  608  of  3'our  Journal^)  "ho  did  not  say 
that  Mr.  Haggard  might  not  have  said  what  was  imputed 
to  him,"  and  he  admits,  in  this  very  letter,  that  when 
the  statement  first  appeared  he  "  reproached  Mr.  Haggard 
with  it,"  and  most  certainly  without  obtaining  "a  con- 
tradiction of  it."  Tliis  contradiction,  he  says,  he  never 
"  in  any  way  attempted  to  get ;  "  it  so,  I  am  at  a  loss  to 
know  what  was  the  object  of  his  reproachei.  As  to  my 
mistaking  Mr.  Haggard's  meaning  on  account  of  my 
ignorance  of  the  "  technicalities"  of  the  subject,  if  any  of 
your  readers  will  take  the  trouble  of  referring  to  my 
evidence,  they  will  see  that  I  state  to  the  commissioners, 
"  I  give  you  the  words  escactly  as  Mr.  Haggard  used 
them  to  me,"  and  I  might  have  added  that  the  worda 
were  written  down  and  read  over  to  him  before  we  parted 
in  til e  morning  to  proceed  to  our  daily  avocations.  If 
your  readers  can  find  any  "  technicalities"  involved  in 
those  words,  they  are  heartily  at  Mr.  Millers  service. 

There  is  one  other  point  connected  with  my  evi- 
dence before  the  commissioners,  on  which  it  may  he  pro- 
per to  correct  Mr.  Miller's  inference.  He  says  I  am 
"  not  borne  cut  by  the  printed  evidence"  in  my  assertion, 
that  reference  to  Mr.  Haggard's  statement  on  that  ooca- 
sion  was  brought  out  by  Mr.  Hubbard's  mode  of  exami- 
nation founded  on  my  jiamphlet ;  and  this  I  willinglv 
admit.  But  I  do  not  suppose  that  Mr.  Miller  himself 
will  question,  and  I  am  sure  that  your  readers  generally 
will  not  bedisposed  to  question,  my  re-assertion  of  the  fact. 
Whoever  has  had  experience  of  the  printing  of  evidence 
as  taken  before  committees  or  commissioners,  knows  full 
well  how  frequently  the  names  of  the  questioning  mem- 
bers are  left  out  before  the  questions  asked  by  them,  and 
how  constantly  the  answers  to  different  questions  get 
mixed  up  together  in  a  rapid  examination.  This  was 
the  case  in  the  present  instance;  Ques.  434  to  Ques. 
439  inclusive,  were  asked  of  me  not  by  Lord  Monteagle 
(as  it  would  appear  from  the  printed  evidence),  but  by 
Mr.  Hubbard,  and  were  in  continuation  of  his  previous 
process  of  examination  interrupted  at  Ques.  408.  The 
printed  evidence,  however,  shows,  and  shows  correctly, 
that  Mr.  Haggard's  statement  was  read  from  my  pam- 
phlet as  part  ot  the  question  asked  me,  and  fonned  no 
part  of  my  answer  to  it. 

Having  cleared  the  way  of  these  personal  considera- 
tions, for  the  introduction  of  which  Mr.  Miller  is  respon- 
sible, and  not  myself,  I  proceed  to  examine  Mr.  Miller's 
objections  to  the  correctness  of  the  statement  in  question. 
In  the  first  place  let  me  observe  that  the  statement  refers 
to  the  year  1854,  and  that  Mr.  Miller's  observations  bear 
reference  to  1857.  It  cannot  be  doubted  that  in  the 
intervening  period  the  inconvenienoea  of  the  new  method 
have  been  diminished,  as  those  of  any  other  method 
would  be,  by  constant  practice ;  neither  must  we  lose 
sight  of  the  necessary*  effect  upon  the  bullion  trade,  of 
the  persistence  of  the  Bank  in  recognising  no  other  than 
the  decimal  weights.  But  neither  of  theae  results  bear 
upon  the  argument  in  favour  of  the  comparative  supe- 
riority of  those  weights. 

I  come  now,  however,  to  Mr.  Miller's  contradictloDa 
of  the  statement  itself.  The  first  of  them  is  a  complete 
mystification  of  the  real  facts  of  the  case.  ••  For  10 
years,"  he  says,  "  prior  to  the  gold  discoveries  in  Cali- 
fornia and  Australia,  the  average  yearly  influx  and  efflux 
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of  gold  f^i  the  Bullion  Office  in  the  Bank  were,  both  to- 
g^^her,  about  £6,800,000,  as  may  be  seen  by  the  parlia- 
mentary returns ;  the  average  of  the  last  six  years  is 
£18,500,000,  or  nearly  three  tinies  4s  umch."  But  the 
question  is  not  about  *'  gold  discoveries/'  but  about 
decimal  weights,  and  the  parliamentary  returns  to  which 
]\lr.  Miller  refers,  fortunately  enable  us  to  test  |he 
aipQnnt  of  business  done  in  the  Bullion  Office  before  and 
subseqnent  to  the  introduction  of  that  system.  Mark 
now  how  a  plain  tale  shall  put  him  down  I  The  decimal 
weights  were  introduced,  as  Mr.  Miller  tells  us,  in 
l^ovember,  1852 — so  late  iq  the  year  that  they  could 
have  had  very  little  influence  on  the  business  of  that 
year.  The  returns  give,  for  the  "influx  and  elUux  of 
gold,"  the  following  results : — 


1861 £11,947,119 1  .  .       .. 

1862 26,484,076  J ^^^^S^  ^1^''  ^<5,oa7 

1853 24,227,627 

1854.: 13,912,490 

1866 20,711,162 

1866 16,040,711 


average  £18,472,997 


The  avemge  business  for  the  two  years  previous  to  the 
introduction  of  the  decimal  weights  was  consequently 
nearly  a  quarter  of  a  million  in  excess  of  the  average  of 
the  fouf  years  succeeding  it,  the  last  year  actually  ex- 
ceeding, by  more  than  a  million  and  a  quarter,  any  year 
of  the  latter,  ^nd  by  ten  or  eleven  millions  two  out  of 
the  four  years  of  which  it  consists,  and  yet  Mr.  Miller 
wishes  yoqr  readers  to  believe  that  '*  a  recurrence  to 
the  old  system  would  require  additional  force  to  carry  on 
the  business  of  the  office." 

But  this  is  not  all.  For  some  years  past  the  business 
of  the  Bullion  Office  has  been  almost  contined  to  gold,  a 
petty  sum  of  £20,083  being  all  the  silver  that  has  parsed 
throu|[h  it  since  the  introduction  of  the  decimal  weights. 
But  within  the  ten  previous  years,  that  is  to  say,  from 
1^43  to  1862,  the  "  influx  and  efflux"  of  silver  bullion 
had  been  more  than  £14),260,000  in  value,  or  in  weiffhl 
(which  is  what  we  have  to  do  with  here),  equal  to 
£160,000,000  worth  of  gold,  an  average  of  £16,000,000 
per  annum  (reckoned  at  its  teei^ht  in  gold),  to  be  added 
to  the  business  of  the  Bullion  Office  during  the  former 
period.  Qf  this  enorqious  item  Mr.  filler,  in  estimating 
the  business  of  the  office,  most  ingeniously,  I  will  not 
say  how  fairly,  takes  no  account. 

Secondly,  Mr.  Miller  states  "  it  is  impossible"  that  the 
clerks  in  the  Bullion  Office  could  have  referred  to  the  tables 
showing  the  two  systems,  "because  there  never  were  any 
such  tables  in  use."  Now,  the  tables  representing  the  new 
system  were  actually  supplied  by  Mr.  Miller  himself, 
and  have  long  been  before  the  world  under  the  title  of 
"  Decimal  Tables  used  at  the  Bank."  So  much  for  that 
part  of  the  subject.  Does  Mr.  Miller  mean  to  say  that 
there  were  no  similar  Tables  representing  the  old  sys- 
tepi  ?  If  he  can  shew  that  no  such  tables  wero  in  exist- 
ence, I  have  to  thank  him  for  materially  strengthening 
the  ailment  against  the  new  system,  by  proving  that 
tables  have  been  found  necessary  since  the  establishment 
of  the  decimal  ^stcm,  but  were  not  needed  while  the 
former  system  was  in  force. 

Thirdly,  Mr.  Miller  complains  that,  in  my  evidence  be- 
fore the  Commission,  I  did  "  not  consider  myself  at  liberty 
to  mention  the  names"  of  the  bullion  brokers  referred  to 
in  Mr.  Haggard's  statement.  It  is  obvious  that  on  this 
subject  I  must  have  relied  on  the  information  of  others, 
and,  consequently  I  could  only  have  given  them  at 
second-hand;  and  if  the  Commissioners  had  really 
wished,  or  if  Mr.  Miller  really  wishes  for  their  names, 
their  obvious  course  WQuld  be  to  inquire  of  Mr.  Haggard 
himself.  Mr.  Miller,  however,  gives  the  names  of  three 
firms,  who  are,  he  says,  "  by  far  the  largest,  if  not  the 
only  bullion  brokers,  strictly  speaking,  in  London."  He 
adds,  "  the  two  lattei*  firms  use  no  other  than  the  new 
system  I  and  the  first  use  it  in  all  their  gold  transactions." 
Now,  putting  put  of  the  question  the  difference  be- 


tween 1864  and  1857;  if  any  of  your  readeis  will 
take  the  trouble  of  looking  into  the  London  "  Direetoiy,^< 
they  will  find,  not  three,  but  eight  firms  classed  a> 
"  bullion  brokers,"  to  say  nothing  of  those  in  Liverpool ; 
and  every  one  at  all  acquainted  with  the  trade  knows  thai 
in  common  parlance  (whatever  may  be  the  interpretation 
of  Mr.  Miller's  "strictly  speaking")  many  of  i\^ 
numerous  bullion  dealers  are  spoken  of  as  bullion  brokers. 
I  only  mention  this,  however,  to  show  the  tendency  of 
Mr.  Miller's  mind  to  mystify  the  plainest  sulneot.  On 
former  occasions,  he  did  not  so  attempt  to  limit  the 
number  of  those  engaged  in  bullion  transaptions,  for  in 
the  very  first  sentence  of  tlie  |)reface  to  his  "  decimal 
tables  used  at  the.Bank  of  England  for  reducing  the  gross 
weight  of  gold  and  silver  to  standaixl"  1854,  he  states 
tliat  the  governors  Iiad  "  caused  a  Iqrg*  number  to  be 
printed  and  given  away  to  perto^t  iUj^ged  in  the  buUim 
trade"  Of  this  large  number  of  persons  he  now 
enumerates  three  firms,  *'  two  of  which,"  he  says,  '*use 
no  other  than  the  new  system,"  and  the  third  "  use  it  in 
all  their  gold  transactions."  Such  is  the  result  of  more 
than  four  years  continued  pressure  of  the  Bank  of  England 
under  Mr.  Miller's  directions,  which  *'  either  in  gold  or 
silver,  uses  no  other  (than  the  decimal)  weights,  and  ror 
cognises  no  other. ' '  ^ven  of  the  three  firms  enumerated , 
one  is  admitted  to  use  the  old  system  in  its  transactions 
in  silver,  in  which  the  Bank,  having  ceased  to  do  busi- 
ness, has  no  power  to  control.  Can  we  wish  for  better 
evidence  as  to  which  of  the  two  systems  is  generally  pre* 
ferred,  when  the  pressure  of  the  Bank  is  withdi^wn  9 
But  is  Mr.  Miller  really  in  earnest  in  asking  for  tlie 
names  of  brokers  or  bullion  dealers  who  dislikothe  chaugo, 
in  order  that  ^hey  may  be  examined  before  the  Com? 
niissioners  ?  If  so,  he  may  call  almost  any  of  them  in-, 
discriminately ;  but  that  he  may  not  make  a  mistake, 
perhaps  it  would  be  as  well  to  begin  with  the  first  of  tho 
firms  mentioned  by  himself,  viz.,  Messrs.  Sharps  and 
Wilkins,  whom  I  have  often  heard  spoken  of  with  praise 
by  the  importers  of  bullion,  for  the  spirited  manner  in 
which  they  resisted  what  my  informants  called  *'  the 
foolisli  innovation."  So  strong  was  this  repugnance  on 
the  part  of  the  trade,  that  all  the  influence  of  the  Bank 
was  unable  to  bring  the  new^  system  into  operation,  even . 
in  its  own  transactions,  without  the  aid  of  a  permis- 
sive Act  of  Parliament  to  legalize  what  Mr.  Miller  had 
prsuaded  himself  to  believe  that  he  could  aceompUsh 
t)y  means  of  influence  alone. 

Mr.  Miller  professes  to  reply  to  the  questions  which  I 
had  appended  to  my  former  letter ;  he  does  not,  howeveri 
answer  in  his  own  person,  but  by  an  anonymous  **  state- 
ment" received  from  the  Bullion  Office.*  As  I  cannot 
personify  the  Bullion  Office,  1  have  no  alternative  but  to 
consider  the  statement  as  Mr.  Miller's  own.  and  my  in- 
formation, derived  from  one  well  acquainted  with  the 
transactions  of  that  office,  leads  me  to  the  conclusion  that 
this  anonymous  statement  does  not  contain  the  whole 
truth;  and  that  much  of  it  is  calculated  to  give  ap 
erroneous  impression  of  the  facts. 

I  regret  that  I  am  not  at  liberty  to  give  the  name  qf 
my  informant,  as  ho  states  that  he  is  unwilling  to  subject 
himself  to  Mr.  Miller's  *'  reproaches." 

In  the  first  |)art  of  the  statement,  I  find  the  usual 
enumeration  of  the  <*  advantages  of  decimal  Weights," 
in  which,  as  usual,  facts  are  mixed  up  with  opinions, 
which  might  be  easily  answered  by  equally  stropg  facta 
and  opinions  on  the  other  side  of  the  question. 

The  paper  also  cites  Mr.  Haggard's  theoretical  predi- 
lection for  a  decimal  system  of  coinage,  of  whidi  I  was 
fully  aware,  his  papers  having  been  enumerated  in  my 
list  of  publications  on  the  subject  printed  by  the  Com-r 
missioners;  and  this  always  made  me  regard  the  un? 
favourable  result  of  his  practical  experience  of  the  new 
system  as  the  more  valuable  and  important.  If  others 
who  are  equally  convinced  of  the  ill-success  of  the  ayitem 
would  state  their  opinions  with  equal  freedom*  ^f  should 
hear  a  very  different  story  from  that  containeq  in  Mr. 
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liCller's  **  flUtement."  Let  him  remoostntte,  if  he  will, 
with  the  offioen  of  the  Mint,  among  whom,  after  more 
than  four  years'  trial,  he  will  find  prevalent  a  strong  feel- 
ing against  the  new  system,  which  is  called  there  by  a 
name  that  I  do  not  chose  to  repeat. 

I  oome  now  to  the  so-called  "  Answers  to  Dr.  Gny's 
Questions."  There  is  some  discrepancy  in  the  answer  to 
the  first  question—*'  The  inereate  of  clerks  in  the  bul- 
lion oflSoe  took  place  previous  to  the  adoption  of  the 
decimal  mode  of  weighing,"  and  the  statement  *in  Mr. 
HUler's  letter—"  In  August,  1^2,  it  was  found  neces- 
sary to  appoint  an  additional  eUrk."  Which  of  these  is 
correct  ?  Does  Mr.  Miller  mean  to  say  that  one  clerk, 
or  tiiat  more  than  one  derk,  were  appointed  in  that 
year  ?  There  was,  unquestionably,  a  great  pressure  of 
iHisiness  at  the  time,  but  preparations  for  the  change  to 
the  decimal  system  were  also  then  in  progress,  Mr. 
Killer's  report,  recommending  its  adoption,  bearing  date 
on  the  28th  of  February.  But  my  question  was  m  the 
foUowinff  terms : —  *'  Whether  the  number  of  persons 
employed  in  the  bullion  office  lias  not  been  increased 
fMOf  tke  vUrodveiion  of  the  decimal  ey$Um" — a  question 
that  still  remains  unanswered,  except  **by  inuendo," 
which  I  cannot  admit.  I  have  reason  to  believe  that 
there  are  now  employed  in  that  office  several  more  per- 
sons than  there  were  previous  to  1852.  The  answer  to 
my  •second  question  is  equally  incomplete.  It  admits, 
however,  that  it  is  only  in  relation  to  gold,  where  they 
ate  controlled  by  the  Bank  of  England,  which  '*inall 
it4  dei^lings,  either  in  gold  or  silver,  uses  no  other 
weights,  and  recognises  no  other,"  that  the  London 
brokers  ''conform  to  the  decimal  mode."  We  have 
seen  that  the  Bank's  dealings  in  silver,  since  the  intro- 
duction of  the  decimal  weights,  have  been  so  trivial, 
that  it  is  of  no  consequence  to  the  trade  in  what  manner 
silver  is  weighed  at  the  Bank,  and  they  consequently 
retain  for  it  the  old  system,  which  they  find  most  con- 
venient. If  their  experience  of  the  decimal  system  of 
weighing  gold  had  been  a  favourable  one,  can  it  be 
doubted  that  they  would,  long  ere  this,  have  adopted  it 
for  silver  also?  And  how  can  it  have  simplified  their 
trade,  that  whereas  they  had  formerly  one  set  of  weights 
and  one  system  of  computation  for  both  silver  and  gold, 
they  are  now  compelled,  by  the  pressure  of  the  Bank  on 
the  one  hand,  and  by  the  general  practice  of  the  bullion 
trade  on  the  other,  to  have  two  separate  sets  of  weights, 
and  two  different  modes  of  computation  ? 

The  answer  to  my  third  question  is,  under  a  thin  dis- 
guise, entirely  affirmative.  Goldsmiths  and  jewellers, 
"  whose  weighing  is  "  a  most  important  *'  part  of  their 
business,  follow  the  practice  of  Goldsmith's-hall,"  and 
consequently  use  the  old  system  of  weights. 

I  am  quite  at  a  loss  to  understand  the  negative  answer 
given  to  my  fourth  question,  in  relation  to  the  "  tables 
of  the  value  of  foreign  coins"  used  at  the  Bank.  If  Mr. 
Miller  will  take  the  trouble  to  enquire  of  Mr.  Ellis,  the 
principal  of  the  Bullion  Office,  I  huve  no  doubt  that  he 
will  show  him  the  tables  to  which  I  refer.  The  business 
in  foreign  coins,  let  me  add,  forms  an  important  part  of 
the  dealings  of  the  Bullion  Office,  inasmuch,  as  during 
theyear  1856,  the  purchases  exceeded  a  million  sterling. 

The  "answer"  to  my  fifth  (question,  asserting  that 
I'  the  troy  grain  is  never  used  m  bullion  transactions," 
is  in  direct  contradiction  to  the  answers  to  the  second  and 
third,  in  whicJi  it  is  admitted  that  many  *'  dealers"  and 
'*  goldsmiths  and  jewellers,"  without  exception,  use  only 
the  old  system  of  troy  weight.  That  "  the  troy  grain 
does  not  call  for  expression  in  the  decimal  system  used 
at  the  Bank,"  in  other  words,  does  not  admit  of  expres- 
sion in  it,  is  a  stroDg  objection  to  the  system,  inasmuch 
as  that  system  divides  the  ounce  into  1000  parts,  while  a 
comparison  with  the  standard  unit  of  avoirdupois,  can 
only  be  made  by  considering  the  ounce  as  consisting  of 
480  grains. 

To  my  sixth  question,  whether  the  cost  of  a  set  of 
dedmal  weights,  such  as  those  in  use  at  the  Bank,  would 


not  require  a  laige  extent  of  business  to  reimburse  the 
outlay,  it  is  re^ed  that  "  a  set  of  dedmal  weights  is  no 
dearer  than  a  set  of  the  old  ones."  1  think  there  are 
obvious  reasons  why  this  statement  cannot  be  strictly 
correct,  and  I  believe  that  those  who  should  rely  upon 
it  would  find  themselves  mistaken.  But  one  thing  is 
dear;  that  as  goldsmiths  and  jewellers,  and  most  of  the 
bullion  dealers,  use  one  set  of  weights,  and  the  Bank  of 
Engluid  another,  those  who  have  to  do  busineas  with 
both  must  be  at  the  expense  of  two  sets  where  formerly 
one  sufficed,  and  that  this  will  not  be  worth  their  while 
unless  they  have  "  a  large  extent  of  business,"  especially 
if  they  are  to  be  weights  "covered  with  gold,"  like  thoie 
used  at  the  Bank. 

As  regards  the  subject  in  controversy  there  are  two 
principal  points  which  I  think  may  now  be  considered  as 
established;  firstly,  that  the  argument  derived  from  a 
supposed  increiue  in  the  business  of  the  Bullion  Oflioe 
since  the  establishment  of  the  decimal  system  is  entirely 
Oadlacious,  the  business  having  actually  diminished  in- 
stead of  increasing;  and  secondly,  that  the  system  of 
weighing  bullion  by  Uie  decimal  weights,  although  en- 
forced by  the  Bank  and  tolerated  at  the  Mint,  has  not. 
after  more  than  four  years'  experience,  extended  itself  to 
the  bullion  trade  at  large,  but  is  confined,  or  nearly  so, 
to  those  firms  which  are  in  immediate  connection  with 
the  Bank. 

Now,  this  latter  point  is  almost  the  only  one  on  which 
the  subiect  has  any  practical  bearing  on  the  question  of  a 
decimal  coinage.  In  the  opinion  of  nearly  all  the  advo> 
cates  of  the  latter,  the  introduction  of  decimal  weights 
is  regarded  as  equally  important ;  and  the  facility  of  the 
change,  as  well  as  the  readiness  of  the  community  to 
adopt  it,  is  continually  dwelt  upon.  In  this  particular 
instance  Mr.  Miller  says,  in  his  report  dated  October  6th, 
1852,  **  It  should  be  observed  that  the  class  of  persons 
engaged  in  the  bullion  trade  are  an  educated  class, 
familiar  with  calculation,  whose  calculations  are 
generally  made  in  the  decimal  form,  and  that 
they  are  a  dass  best  of  all  able  to  meet  any  little 
difficulty  which  a  change,  of  this  nature  is  likely  to 
bring  with  it."  Well,  to  this  educated  class,  so  ad- 
mirably prepared  for  its  reception,  this  system  has  been 
offered  for  nearly  five  years ;  it  has  been  enforced  upon 
a  very  influential  portion  of  them  by  the  refusal  of  the 
Bank  of  England  to  deal  with  them  upon  any  other  term» ; 
it  has  been  rendered  "  as  eas^  as  possible"  to  them  by  a 
set  of  tables,  prepared  by  Mr.  Miller  himself,  of  which 
"  a  large  number  have  been  printed  and  given  away  to 
persons  engaged  in  the  bullion  trade,"  and  yet  the  trade 
at  large  prefer  the  old  system,  and  refuse  to  accept  the 
proffered  boon.  Two  inferences  are  inevitable ;  firstly, 
that  they  have  no  faith  in  the  mighty  advantages  which 
it  holds  out ;  and,  secondly,  that  if  the  "  educated  men. 
familiar  with  calculations*,  and  whose  calculations  are 
generally  made  in  the  decimal  form,"  steadily  reject  in 
their  own  particular  trade  a  decimal  system  of  weights,  eo 
much  the  more  sturdily  will  the  less  educated  dasees, 
familiar  only  with  existing  money  calculations  in  their 
ordinary  form,  reject  a  decimal  6>''stcm  of  coinage,  inter- 
fering with  and  destroying  all  their  ideas  of  vuue,  and 
all  their  habitual  modes  of  computation. 

I  trust  that  in  this  letter  I  have  proved,  to  the  satis- 
faction of  your  readers,  if  not  to  that  of  Mr.  Miller,  that, 
in  his  own  words,  I  still  possess  "  that  nice  sense  whidi 
is  necessary  to  distinguish  between  the  truth  and  what 
only  looks  like  it."  I  am,  &c., 

JOHN  EDWARD  GRAY. 

Dritlih  MnMom,  14tb  September,  ISftY. 


ImttMngs  Df  Institstums. 

» 

GaXBNWicH.— Two  lectures,  on  "  Life's  Poetiy,"  and 
**  Douglas  Jerrdd,"  were  given  at  the  Sodety  fear  the 
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Diffoaion  of  Uaefal  Knowledge,  on  Tueaday  evenings, 
Sep.  lat  and  8th,  by  James  Kay  Api)lebee,  Esq.,  of  Dacre- 
park,  Lee.  The  leotares  were  very  interesting,  and  were 
well  received  bv  large  audiences. 

Kavdt  (Cbylok).— The  prizes  given  by  the  Agn- 
Horticultural  Society  were  distributed  by  Mr.  E.  Rawdon 
Power,  the  President,  on  the  27th  June  last.  Silver 
medals  were  awarded  for  the  best  samples  of  cotton, 
tobacco,  fibres,  and  other  important  articles  of  export. 
The  producers  of  the  finest  flowers,  vegetables,  fruit,  live- 
stock, Ac,  were  also  rewarded.  The  official  account 
8a3r8:— '*The  show  of  flowers  was  better  than  on 
any  former  occasion,  as  also  were  the  specimens  of 
gums,  cotton,  and  vanilla;  attention  is  being  paid 
in  several  quarters  to  the  production  of  these  two 
latter  valuable  articles  of  export.  When  the  mills  for 
the  manufacture  of  fibres,  and  which  are  stated  to  be 
both  economical  and  simple  in  their  construction,  and  are 
likely  soon  to  be  in  the  island,  are  in  active  operation, 
fibres  will,  doubtless,  be  exhibited  at  the  future  shows 
both  in  larger  quantity  and  greater  variety.  It  is  pro- 
posed to  send  the  specimens  of  cotton  and  tobacco  to  the 
Society  of  Arts  in  London^  or  to  the  Manchester  Trade 
Association,  for  Report,  &c." 

SowEBBY-BBiDOE,  HALIFAX.  —  Ou  Tucsday,  the  1st 
inst.,  a  public  meeting  was  held  in  the  spacious  room 
of  the  new  Town-hall,  which  is  being  erected  with  the 
special  view  of  affording  sufficient  accommodation  for  a 
Mechanics'  Institute  in  this  town.  W.  Edleston,  Esq., 
occupied  the  chair,  and  the  room  was  well  filled,  chiefly 
by  the  young  men  engaged  in  the  numerous  factories  in 
the  locality,  and  for  whom  the  Institute  is  designed. 
Afier  some  preliminair  observations,  the  Chairman  read 
the  report  of  a  Provisional  Committee  appointed  at  a 
previous  meeting.  It  stated  that  the  failure  of  former 
Mechanics'  Institutes  in  the  town  was  mainly  owing  to 
the  want  of  ^igible  premises,  a  difficulty  wfiich  would 
be  obviated  by  the  building  in  which  they  were  assembled, 
and  which  was  nearly  completed.  There  was  a  library 
of  about  1,000  volumes,  in  very  fair  condition,  which  was 
subject  to  a  debt  of  £33.  The  Committee  proposed  that 
the  subfloription  to  the  new  Institute  should  be  20b.  a-yoar 
for  first-class  members ;  10s.  lOd.  a-year  for  second-class 
members ;  and  8s.  8d.  for  third  class  members  under  18 
years  of  age.  Mr.  Bamett  Blake,  the  agent  and  lecturer 
of  the  Yorkshire  Union  of  Mechanics'  Institutes,  ad- 
dressed the  meeting  at  considerable  length,  pointing  oat 
the  bttiefits  to  be  gained,  and  the  best  means  of  accom- 
plishing the  end  in  view.  He  pointed  out  particularly 
the  sulMtantiid  advantages  to  be  attained  by  the  examina- 
tions of  the  Society  of  Arts,  as  evidenced  in  what  had 
already  bem  achieved.  His  remarks  were  listened  to  with 
great  attention,  and  at  the  conclusion  he  was  much 
cheered.  A  motion  for  the  adoption  of  the  report  was 
carried  by  acclamation.  A  committee  of  management, 
for  the  preparation  of  rules.  &c.,  was  elected,  and,  before 
the  meeting  broke  up,  the  names  of  a  considerable 
number  of  members  were  enrolled  by  Mr.  Samuel  Fox,  the 
Secretary. 


PATENT  LAW  AMENDMENT  ACT. 

APPUOATIOHS  FOB  rATESTS  AKD  raOTBOTIOX  ALLOWSD. 

[From  OautU,  September  11.] 

J}ated  lltk  Julg,  1867. 
1980.  Charles  Barlow,  89,  ChaiiMxj-Iaiie— An  Improrcd  brlck-mak- 
inf  maohine.    (A  commiuiioatlon.) 

Dated  23rd  July,  1857. 
3034.  CharlM  Frederic  Vataerot,  45,  Enox^troot,  Strand— An  appa. 
rattu  tot  mooldUig  candles.    ( A  oommanlcation. ) 

Dated  VttkJm^,lWt. 
3043.  AngosUn  Morteia,  Paris— ImproremenU  in  coupling  cftfrlagcs 
on  railways.  '  "  ' 

Dated  ZltiJml^.imi. 
8084.  IsMO  Moll,  Cologne— An  eooBOinical  Are  regulator. 


Dated  6tk  Augtut,  1867. 
3116.  Sobastien  BotlnrI,  Paris,  Hue  de  la  Roqnette,  IfO—An  appa- 
ratos  and  oren  for  the  carbonization  and  distillation  of  all 
animal  and  regetable  matters. 

Doled  Btk  Atiguet,  1867.  ^  „  ««. 

3136.  Q«org«  Corner,  WUliam  NoUe,  aod  Ward  HoUoyd,  HalUkz, 
-Yorkshire— ImpxoTomonts  In  catting, shaping, andplaning 
wood,  and  in  the  tools  and  apparatus  employed  therein. 

Dated  17M  August,  1857. 
3180.  John  Abraham,  Biimingham— For  a  new  or  improred  gnago 
for  gnaging  wire  and  fiieet  metal,  and  for  other  like  purposes. 

3183.  Peter  Carmlchael,  Dens  Works,  Dundee— Improrements  in 

calendering  and  mangling  cloth.  . 

3184.  Fttnoois  Xarier  Poananski,  CraTen-street— An  improTesnent 

in  instruments  for  ascertaining  and  indicating  the  state  of 
the  pulse,  which  improrement  is  also  applicable  to  other 
instrumenU  in  which  fluids  are  required  todronlate  or  work 
in  tubes  of  small  bore. 

3186.  John  Grist,  Islington— ImproTcments  In  mash  tuns,  end  In 
apparatus  to  be  employed  therewith,  which  apparatus  Is  also 
applicable  to  the  heating  and  keeping  up  of  a  continuous 
circulation  of  liquids  in  ^y  Tessel  to  which  it  may  be  con- 
nected. 

Dated  18M  August,  1867. 

3188.  Joseph  Coupe,  Preston,  Lancashire— Improrements  In  power 
looms. 

3190.  William  Henry  Miller  and  Henry  Edward  Skinner,  ShadweU^ 
Imprsremeats  In  roUry  engines  and  pumps. 

3192.  Benlamin  Lupton,  Robert  Jaeksoo,  Daniel  Dean,  and  John 
H^den.  Burnley,  Lancashire— Certain  ImptOTemeats  in 
power  looms  lor  weaTing. 

Dated  I9lk  August,  IS61. 

3195.  Sigismond  Rosenthal,  3,  Red  Uon-square— Printing  on  both 

sides  of  a  sheet  of  paper  by  a  single  impression  on  an  ordinary 
lithographic  or  other  press.  «  ^.     , 

3196.  Samuel  Bottomley,  James  Bottoooley,  and  Thomas  Bottomler, 

Buttershaw,  North  Bierley.  Yorkshire— Improvemeate  In 
nadiinety  acting  upon,  and  in  connexion  with,  rotaiy  shut- 
tie  boxes  for  wearing  checks,  plaids,  ilgnred  and  Ikney  gpeda. 
3107.  Arthur  Wall,  East  India-read,  Poplap— ImproTemenU  in 
amalgamaUng  metals.  _    .       ,  ^  ,        a 

3198.  Arthur  Wall,  East  India  road.  Poplar— Improrements  in  coat- 

ing metallic  surftces. 

3199.  AloxU  Jean  Dessalcs,  13,  Rue  des  En&nts  Rouges,  Fvie- An 

improrement  in  lamps  for  raUway  carrlagea,  shipo*  caMas. 

and  other  oil  lamps. 
3300.  Pier  Alberto  Balestrini,  Brescia,  Italy- A  new  method  of,  and 

apparatus  for,  sounding  at  sea  and  In  other  waters.       • 
2303.  Charles  FrMerio  Vasserot,  46,  Essex-street,  Strand— A  smoke- 

consuming  grate.    (A  communication.)       ^  ^  ,  , 
3204.  Ferdinand  Potts,  MooreVrow,  Birmingham--Certainimproire- 

ments  in  the  nuxle  of  cutUng  out,  forming,  and  toUhtaig 

certain  descriptions  of  metallie  tubes,  part  of  which  ii  also 

applicable  for  other  such  like  purposes. 
3306.  Robert  Chuk  Gist,  36,  Cannon>street— Improrements  In  the 

manufhcture  of  manure.    (A  communication.)  

3308.  James  Murdoch   Napier,  Vine-street,  York-road— ImproTo- 

menti  in  paying  out  submarine  telq;raph  cables. 

Dated  2W*  August,  1887. 
2309.  Robert  Lawrence  Brooke,  20,  Keppel-stieet,  RuaseU-sqni^ 
Improred  method  for  discharging.  **  paying  out,"  and  sub- 
merging electric  telegraph  cables,  wires,  or  ropM,  oc  saea 
like  arudes,  fW»m  ships  or  ressels  of  any  deserlptloa. 

3310.  TheophUus  Gongh  and  Joseph  Margerison,  Bristol— Improna- 

ments  in  braking  apparatus  lor  rehieles  used  on  nllways  or 
on  other  roads  or  ways,  parts  of  whieh  are  applicable  for 
communication  between  guards  and  drtrers  of  trains. 

3311.  John  Oedge,  4,  WeUlngton-street  SoutiJ,  Strand— Improred 

means  of  heating  buUdlngs,  and  of  ftdUUting  the  escape  of 
smoke  and  gases  therefrom.    (A  communication.) 

3218.  Richard  Archibold  Brooman,  166,  Fleet-street— A  new  method 
of  defecating  sugar  and  other  saccharine  matters,  and  of 
refining  or  rectifying  alcohoL    (A  oommunkmtlon.J    

3215.  Robert  Taylerson,  5,  Iryons-terraoe,  Hackney— An  imprare- 
ment  In  metal  ships  and  ressels.  ^^      *,.  j   #  j, 

3316.  Daniel  Messmore,  New  York— An  improred  method  of  dress- 

ing mlUstones  for  hulling  rice  and  other  grain  hnrlng  bulla 
or  husks.    (A  communication.)  

3317.  Thomas  Ingram,  Bradford,  Yorkshir^-Improrementi  In  taU ' 

way  breuu. 

Dated  2}st  August,  U5t. 

3318.  WillUm  Kemble  Hall,  36,  Cannon  streetr-Improrements  in 

apparatus  for  measuring  and  registering  the  tpeed  ud  le^ 
w^ot  ships,  and  indicating  the  distance  accomplished.  (A 
communication.)  . 

3319.  Joseph  Glorer  and  John  Bold,  Llrerpod— An  improred  mate- 

rial  for  transfer  printing.  ' 

2230.  John  McMaster, Caldons.  Stoneyklrk,  ^J^^^^^* 
Whithorn,  Wigtown— Manuflwsturing  liqrid  farm  manure, 
and  rendering  it  as  efflcient  as  any  artificial  manure,  at  a 
small  expense  to  the  A^rmer.  ^ 

2331.  Victor  Hlppolytp   Laurent,  PJ^«^>«'-i«:^l"l?»  .J™£^ 
new  improred  raschlne  for  forging  naUs  and  other  sta&iltr 

2333.  Peter  Ashcroft,  Richmond-hpuse,  Dalston— Alarm  »Ig««)p  tot 
thp  prerention  of  accfdeats  ^ft  railways. 
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Hear/  C>rtwriglit,Da«o,BroMle7,8hn>pflhlre— Improrements 
In  the  conitrnctioa  €t  stettn  enriaea. 

Jtfbn  Duvf lish,  Qreat  Malrerii— ImproTtineats  im  the  prep*- 
ntlon  of  dough. 

Benrj  ClMke,  Chaoeerr-lioe— InproTemente  !a  the  lines  of 
Bteam  tumIs,  and  in  tha  me  thod  of  propeUiaf  the  lame. 
HaM  33nrf  AMgrnt,  1867. 

OSorga  Steele  aad  WUJiain  Steele,  Kew-roed^  Rlohmoad— 
The  better  eonvtructlon  of  s  doable>b«cked  double  boUer  for 
healiag  with  hot  water,  ehnrchei,  horticoltoral  buildings, 
tnanitoai,  theatres,  Ac. 

Firederick  Albert  Qattjr,  Accrio|ton— Improvemonts  in  fha 
maauteeture  of  chlorlae  and  sulphuric  acid. 

ThoBMS  Settle*  Bolton-le-Moort^Ccrta!n  improTcments  In 
looiitfforweatlnf. 

Jol^n  Pinchbeck,  lUtesgroTe  Iron  Works,  Readtdg— An  Im- 
prOTement  In  screens  for  dressing  or  separating  corn  and 
other  gndn. 

Lodrlf  LeTison.Blnniiigham— trnprovetiients  Ifl  mechanical 
pnrcluises,  to  be  emplojed  for  hoisting  purposes,  nnd  for  A> 
tracUng  roots  and  stumps  of  trees.    ( A.  eommonloation. ) 

Pen/  O.  Oardincr,  New  York,  U.S.— A  now  and  useful  pro- 
cess in  the  treatment  of  cast-steel  whllo  passing  ft-om  the 
molten  state  into  that  of  being  hardened  or  tempered,  and 
which,  with  certain  ▼ariatlons,  is  applicable  to  the  maUag 
of  tMls,  Instruments,  axes,  wheels,  or  ingots. 

Dated  Utk  Jvgmit,  1857. 
lYangois  Julee  Blauc,  39,  Rue  de  rEchiqnIer,  Paris— An  im- 

proTod  t/re  for  the  wheels  of  raiiws/  carriages,  engines,  and 

tenders. 
George  Daniel  DatIs,  Saint  Leooard's-rood,  £ast  India  road — 

Improremeats  in  the  construction  and  In  the  method  of 

workirig  wladksses. 
Alf^  Vmoent  Newton,  66,  Chnneerf-laae— ImproremeaCt  Ih 

temples  for  looms.    (A  communication.) 
Thomas  Rickett,  Castle  Fonndry,  Buckingham— Improroments 

in  maehiaetx  for  aowtng  seeds  aad  mantire. 
Alfktd  Hamilton,  Oxford -iqiiare—ImproTemMtt  In  the  eoo- 

st^oetion  of  aad  in  mooring  buors,  beaeons,  floating  lights, 

aad  other  iloatlflgt«siolB  and  bodies. 
Bamoel  Poland  JoilaaWnfred  Slater,  Sheffield— Aa  Improred 

metallic  oompovad,  appUcablo  to  tho  maaattetare  of  rarious 

«f6fttl  aHi«let. 

.  ^       ^fftol25/A^iWStf^  1887. 

ThofluA  liadiiiler,  Shoredlteh— Improrcments  la  apparatu 
tifc  bottdealin/  the  ooxlous  vapours  arising  trom  varnish- 
.  making  aad  oUiar  like  maanflietttrei. 

Edwafd  BU«7,  Drotrliden,  aear  ibmcheiter— Impro?em«ntv  in 
looms. 

G«orge  Wirgmaft  Hemtaii^g,  lO,  Belsize-road,  St.  John's-wood 
— unpcoToments  la  apparatds  emplojed  In  dolirfering  sub- 
marine telegraph  cables  from  ships. 

Chirlei  Clement  James,  Norwood-greea-^Improremeata  in 
pUDpelling  ressell. 

William  Nicholls,  Chlpp<AiluBn->An  Improted  apparatus  for 
waraUagmllk. 

Hear/  Parrj,  Cro/don— improremeots  in  tha  tOBttroctlon  of 
ialu  for  rallwars  of  tramways. 

Jamel  Ronald,  LiTcrpool— Improremeati  la  lajlng  or  deposit- 
lag  •ubnuurlne  talegraph  eablea. 

Jobs  Pann,  Oreeawtoh— An  impraremeat  ia  ^Hiaiatas  for 
taklag  tha  throat  of  scfew  and  suhoMrged  propellers. 

06«tala  John  Jerrls  Toeker,  R.N.,  aad  Oeorie  Blaxland, 
Bbaenieas — Impref^ementa  In  steam  boiler  aad  other  furnaces. 

Waraer  Btanfoa,  Bakor-sireet— Aa  improTed  method  of  treat- 
lag  Agava  AiaeHcaaa  or  Mexican  graii,aad  the  mannfhotnre 
of  a  naw  fobrte  therefrom. 

Alftad  Viaeeat  Newloa,  6il»  Ghaaceiy-laae— Impromementi  In 
maehlaarj  for  preparing,  rovlag,  splnnlag,  and  twisting 
ibroas  sabstaacef .    (  A  oommankatloa. ) 

Alfred  Ylaaeal  Nawtoa,  68,  Chaaoeir-lane^A  nude  of  Taryiog 
tha  length  aad  rerarring  the  aractloa  of  the  throw  of 
eeoeetrlcs,  appUeabIa  to  the  reveniag  gaar  of  locomotives, 
aad  axpusloa  gear  ot  other  steam  oagines,  aad  to  other 
patpoees.    ( A  eommaoicatloa. ) 

Philip  HUl,  Manchester,  and  Joha  Moore,  Salford— Certain 
fanprovements  la  maohlaarr  or  apparatus  for  catting  velvets 
or  othat  sinsllar  ptted  fobrlci. 

Dated  S5M  Jmgtut,  1857. 
John  CMge,  I,  Welllngtonatreot  Sooth,  Strand— tmprove- 

meats  in  the  mannftoture  of  soap.    (A  communication.) 
Thomas  For^jth,  Maachoster— Improvements  in  machinery 

for  laidag,  Icwariag,  ttavaniog,  and  eompreaslag. 


3368.  William  Hargreavas,  Bradfoid,  Yorkshira— Impranaaatfl  la 


screw  gills  for  areparlag  wool  aad  other  flhro 
3369.  Thomas  Smith,  Manchester— Improvements  In  machinery  or 

apparatus  for  embossing  wovan  fobvks,  p4p*«  IMttkar.aad 

other  materials. 
9960.  ALQred  Vincent  Newton,  66«,Jliancei7-Iaae— Improfad  ma* 

chlnery  for  kneading  dough.    (A  communication.) 
3361.  Henry  Elvin,  Castle  Acre,  Norfolk— Is^proirameatith  g^te^- 

aorv  for  slaam  aad  other  aaglnea. 
3361  Alfred  Vincent  Newton^  66L  Chanoarj.laa^-Impfaired  a«MM 

of  operating  slide  valves  for  the  induction  aad  adwtioa  af 

steam  in  reciprocating  steam  engines.    (A  commimlcatiofi.) 
3}6S.  James  Goodwia  and  Andrew  Boyd,  Miltoa^  near  Camp4a, 

Stirling,  N.B.— -Improvameats  In  aleaa^ig  printed  eottii 

and  silk  ihbrics  from  ooloarlng  matters. 
3365.  Thomas   Brown,   Fenehurch-street— Improvements  in    ma- 
chinery for  raising  and  lowering  weights. 
Dated  itth  Augutt,  1867. 
3167.  William  HarUag,  Joha  Matthew  Todd,  aad  ThotMS  BarlioK. 

Calder  Foundry,  Burnley— Improvements  la  loonu. 
3369.  Alflrcd  Vlacent    Newton,  66,  Chanoery-lana— Certain  Im- 
provements in  bakers*  ovens.    (A  oeauBaaicaHoii.) 
3371.  Robert  Ay toun,E.iinbargh—lmprovemeBti  ia  mMbi^m^m 

apparatus  for  mines. 

Dated  38^1  AiigKit^  1857. 
3373.  Andrew  Shanks^  6,  Robert-street,  AdelphI— CeMriHl  1mpRiv«. 

meats  la  maohlaet  for  abapiag  wd  caMlag  mstala  i 

snbstanees. 
3275.  William  Smith,  Liverpool- An  improvement  In  the 

tore  of  sixe  aoade  from  gelatine. 

Dffteif  38IA  Jsvsul,  1867. 
3377.  Robert  WMttam,  Acorington— Improrao)aat«  la  nadtApaif  or 

apparatos  for  ruling  upon  metallic  rollers  or  cgrlinders  for 

printing  caUeo  and  othar  mateiials. 
9279.  John  Fisher,  Carringten,  Mottingham-'An  ItnpidiuhMi*  Hi 

the  manofocture  of  bobbia  net  or  twist  laecw 
Dated  9\U  Amgusif  1867. 
9381.  Joseph  Gilbert,  Evershafn,  Worcester— An  Iniprovemeat  la 

combined  thrashing  maohinas. 
3383.  Philippe  Kochrig,  Paris— A  new  or  improtad  tthrle  ftoba  tfnt 

for  mannfocturing  petticoats  aad  other  partt  af  waomaV 

drees. 
3306.  Heary  Brinsmaad,  Ipswldi— An  bnprovtt&ent  In  tho  beaten  ef 

thrashing  frntchlaas. 
9387.  Lionel  GIsborne  aod  Henry  Charles  Forba,  Daka  Hiaatt . 

phi— Improvements  in  apparatus  for  paying  oat 

telegraph  cables. 
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FRIDAY,  SEPTEMBER  25,  1857. 


ON  THE  ECONOMICAL,  EDUCATIONAL 
AND  SOCIAL  IMPORTANCE  OF  OPEN 
AND  PUBLIC  COMPETITIVE  EXAM- 
INATIONS. 

At  the  recent  meeting  of  the  British  Associa- 
tion at  Dablin,  a  paper  on  this  subject  was  read 
by  Mr.  Edwin  Chadwick,  C.B. 

He  said — If  there  shall  be  a  fair  inquiry  into  the  causes 
of  the  waste  of  capital  by  the  rebellion  and  war  now 
going  on,  and  aa  to  the  means  of  the  prevention  of  future 
waste  of  capital— if  India  shall,  for  the  future,  bo  made 
to  pay  its  own  excuses,  the  economical  test  of  good  ad- 
ministration—if, indeed,  that  empire  is  to  be  hdd  at  all, 
thoae  who  have  given  the  most  serious  consideration  to 
the  subject  agree  it  must  be  by  a  reformed  and  su- 
perior administration,  and  that  reformed  administration 
must  comprehend  as  its  basis  the  extended  application  of 
assured  (jualifications  for  the  service,  tested  on  the  prin- 
ciple which  forms  the  subject  of  my  address.    I  premise 
my  reference  to  the  stetistlcs  of  the  numbers  of  the  ex- 
aminations of  the  Civil  Service  Commissioners,  during 
the  last  ^ear,  by  steting  that  these  numbers  are  not  of 
competitive,  but  chiefly  pass  examinations,  of  the  charac- 
ter of  whi<^  I  shall  speak  presently.    It  appean,  from 
the  report  of  the  Civil  Service  Commissioners,  that  the 
total  number  of  candidates  for  admission  to  the  Civil 
Service,  on  whoee  cases  they  had  acHudicated,  from  the 
dlst  May,  1835,  to  the  31st  December,  1866,  is  3,000. 
Of  this  number,  60  were  found  to  be  not  within  the 
limits  of  age  prescribed  for  admission;  12  were  not 
physically  competent  for  the  duties  of  their  situations ; 
10  failed  to  give  satisfactory  evidence  of  their  fitness  in 
respect  to  character ;  99  were  admitted  without  examina- 
tion, upon  reports  from  heads  of  departments ;  and  187 
either  oedined  to  undergo  the  requisite  examination,  or 
withdrew  without  completing  it.     Of  the  remaining 
2,686  who  were  actually  examined  as  to  their  knowledge 
and  ability,  1,587  obtained  certificates  of  examination, 
886  were  rejected  as  not  qualified,  and  219  were  unsuc- 
cessful upon  competition.    On  the  first  adoption  of  the 
provision  requiring  examinations,  there  were  loud  out- 
cries against  the  very  difficult  and  unreasonable  subject- 
mattMv  propounded  by  the  Commissioners  for  examina- 
tion.   I  am  much  mistaken  if  most  of  the  advanced 
charity  school  children  of  the  National  Schools  of  Ireland 
would  not  meet  these  difficulties  successfully.     Now, 
out  of  the  whole  number  of  860  rejections,  no  less  than 
425  have  been  rejected  for  spelling  alone,  or  with  other 
subjects,  except  arithmetic;  147  have  been  rejected  for 
ariUimetic  alone,  or  with  other  subjects,  except  spelling ; 
and263  have  been  rdeoted  for  spellingand  arithmetic, with 
or  without  other  subjects :  **  so  that,"  say  the  Commis- 
sioners, "  only  65  have,  since  the  commencement  of  our 
duties,  been  rejected  for  deficiencies  not  involving  spell- 
ii^  or  arithmetic,  or  both."    It  is  to  be  observed,  then, 
and  should  be  borne  in  mind,  that  the  great  bulk  of  these 
examinations  are  only  pass  examinations,  and  these  tor 
a  low  standard  of  menUd  qualification.    The  Commis- 
sioners speak,  however,  encouragingly  on  this  subject.  In 
their  first  report,  the  Commissioners  liad  stated, — "  We 
do  not  think  it  within  our  province  to  discuss  the  ex- 
pediency of  adopting  the  principle  of  open  competition 
as  contfadistin^ished  from  examination,  but  we  must 
remark  that,  both  in  competitive  examination  for  clerk- 
ships in  qjir  own  and  other  offices,  those  who  have  suc- 
ceeded in  obtaining  the  appointments  have  appeared  to 


us  to  possess  considerably  higher  atteinmento  than  those 
who  have  come  in  upon  simple  nomination,  and  we  may 
add,  that  we  cannot  doubt  that  if  it  be  adopted  as  a 
usual  course  to  nominate  several  candidates  to  compete 
for  each  vacancy,  the  expectetion  of  this  ordeal  will  act 
most  beneficially  on  the  education  and  industry  of  those 
young  persons  who  are  looking  forward  to  public  em- 
ployment." In  their  last  report,  the  Commissionen  stete 
that,  during  the  past  year,  thir^-four  competitive  ex- 
aminations of  candidates  for  junior  situations  have  teken 
place.    '*  In  these  competitive  examinations,  however, 
the  candidates  competieg  for  the  respective  appointmente 
have,  in  most  oases,  not  been  sufficiently  numerous  to 
bring  out  all  the  satisfactory  results  which  may  be  ex- 
pected to  arise  from  this  system.    Disregarding  the  com- 
petitive examinations  which  took  place  in- our  office,  and 
which  we  shall  presently  notice,  in  the  33  competitions 
there  have  been  only  222  competitors  nropoeed  for  61 
situations,  and  of  these  only  158  actually  competed,'* — 
that  is  to  say,  there  were  on  the  average  only  three 
nominated  competitors  for  one  place.    During  the  last 
year,  it  is  to  be  observed  that  there  were  nominated  and 
admitted  to  permanent  clerkships  without  competition, 
577  nominated,  and  310  admitted.    Now,  it  is  to  be  ob- 
served, that  these  arrangements  are  not  in  the  sense  of 
the  recommendations  of  Sir  Charles  Trevelyan,  of  the 
Treasmy,  nor  those  of  the  late  Mr.  John  Wood,  the 
Chairman  of  the  Board  of  Inland  Revenue,  nor  of  Mr. 
Bromley,  of  the  Admiralty,  nor  are  the^  calculated  to 
abate  those  evils  of  patronage  nominations  which,  it 
was  the  testementary  declaration  of  the  late  Admiral  Sir 
George  Cockbum,  were  the  great  detriment  and  oppro- 
brium of  his  profession— against  which  Admiral  Sir 
Baldwin  Wal]cer,|with  so  much  moral  bravery,  contended  ; 
nor,  I  apprehend^  do  tliey  accord  with  the  views  of  dis- 
tinguished officers  in  the  army,  nor  are  they  in  the  sense 
of  the  recommendations  of  Colonel  Larcom.    But  they 
are  in  the  sense  of  Sir  George  Lewis,  the  avowed  enemy 
of  the  principle,  to  whom  its  practical  execution  has 
fallen.    In  respect  to  the  appointments  witiiout  com- 
petition to  the  310  places,  a  few  examples  may  be  given 
of  the  number  of  appointments  to  derVidiips  and  higher 
offices  made  without  competition  during  the  last  year  in 
the  larger  departments  of  the  Stete  :— 

Kominated.   Admitted. 

War  Department  42  25 

Admiralty  38  21 

Inland  Revenue 154 66 

Post  Office   Clerks,  London, 

Dublin,  and  Edinburgh 51  31 

Constebulary  Office,  Ireland...  211  118 

Thus,  there  were  only  61  situations,  and  those,  I  believe, 
at  the  instance  of  the  more  conscientious  heads  of  depart- 
ments, ^ven  in  nominated  competition  as  asainst  310 
given  without  any  competition  whatever.  We  must 
assume  that  the8e*310  admissions  were  given  generally 
**  without  those  higher  atteinmenta"  which  the  commis- 
sioners attest  are  elicited  by  competition,  and  that  the 
appointmente  have  also  been  without  **the  stimulus 
which  existo  in  competitive  examinations  animating  the 
candidate  to  display  whatsoever  telent  he  may  possess 
applicable  to  the  subject  in  which  he  is  examined."  In 
fact,  the  promise  made  as  respecte  the  application  of  the 
principle  approved  by  Parliament  and  tne  public,  it  will 
be  peroeivea,  remains  yet  to  be  realised.^  The  only  cases 
in  which  proper  competition  can  be  said  to  have  been 
fairly  opened,  are  in  the  case  of  cadetehips  for  the  military 
service,  and  in  those  only  in  the  Engineers  and  the 
Artillery,  and  not  for  commissions  in  the  line.  In  the 
East  India  service  there  are  competitive  examinations 
for  the  appointments  to  writerships  and  medical  appoint- 
mente. I  should  observe  that,  before  any  deficiencies  of 
the  civil  service  had  been  made  manifest  during  the  last 
war.  Sir  Charles  Trevelyan  and  other  eminent  civil  ser- 
vants had  represented  the  need  of  repairing  them.  I  may 
also  claim  to  have  expounded,  a  quarter  of  a  century  ago, 
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the  principle  of  the  open  competitive  examination  as  the 
only  efficient  and  tnutworthy  test  of  such  qualifications 
as  may  be  deemed  requisite  for  admission  to  the  public 
service,  and  I  have  invariably  urged  its  practical  adop- 
tioh  in  my  subsequent  expenenoe,  in  which  I  have  had 
passed  through  my  hands  the  applications  of  between 
1,000  and  2,000  staff  appointments,  and  have  been  em- 
ployed in  the  business  connected  with  the  regulation  of 
the  expenditure  of  upwards  of  half  a  million  per  annum 
in  12,000  local  appointments,  besides  much  business  con- 
nected with  local  dismissals.  This  has  only  confirmed 
more  strongly  my  earliest  impressions.  I  desii'e  here  to 
revert  to  the  confident  opinion  I  have  expressed  that  the 

Serils  to  which  the  empire  is  now  exposed  by  the  con- 
agration  in  India,  and  the  charges  to  which  it  must  be 
subjected,  apart  from  all  the  destruction  of  life  and  other 
horrors,  will,  on  a  strict  examination,  be  found  to  have 
been  occasioned  by  the  want  of  competent  judgment  and 
ability  consequent  on  mere  patronage  appointments  and 
defective  administrative  skill.   A  large  proportion  of  the 
civil  administrative  functions  have  been  exercised  in 
India  by  youns  military  officers.     In  respect  to  mere 
patronage  appomtments  to  direct  commissions  for  the 
Indian  army,  an  opinion  may  be  formed  of  what  the^ 
commonly  were  from  the  results  of  the  mere  pass  exami- 
nations recently  appointed.    Thus  in  the  years  1851  to 
1856,  both  inclusive,  there  were  examined  437  candidates 
for  direct  commissions  in  the  Indian  army.    The  candi- 
dates were  generally  sons  of  gentlemen  of  high  social 
position.    Of  this  number  234  failed  to  do  common 
arithmetic,  and  182  failed  to  sjpell  their  mother  tongue. 
It  was  from  the  most  accomplished  civil  servant  of  the 
East  India  service,  my  friend,  Mr.  John  Mill,  that  I  ob- 
tained the  recognition  of  the  value  of  competitive  ex- 
aminations, which  he  recommended  in  his  evidence,  and 
which  he  has  so  forcibly  expressed  in  his  paper  laid  before 
Parliament,  with  the  other  ^pers  on  the  reconstruction 
of  the  civil  service.    It  was  in  India,  the  present  field  of 
disaster,  and  as  a  civil  servant,  that  Sir  C.  Trevelyan 
observed  the  great  evils  of  mere  patronage  appointments, 
and  became  more  anxious  for  the  adoption  of  the  princi- 
ple of  competitive  examinations.    Now,  it  would  sur- 
prise the  meeting  if  they  were  infoimed  of  the  extent 
of  Jurisdiction   and   power    of  life  over   the   natives 
which  fell  to  these  "  fag  ends"  and  bad  bargains,  as  Sir 
Charles  Trevelyan,  in  his  evidence,  called  them.    Sir 
Charles  maintained  that  the  competitive  examination  was 
the  (ndy  trustworthy  means  for  cutting  off  those  same 
**  fag  ends.'*    (Mr.  Chadwick  then  quoted  from  the  ex- 
amination of  Sir  Charles  Trevelyan,  which  showed  the 
evils  which  the  system  of  nomination  through  patronage 
had  produced,  in  the  incompetence  of  those  appointed  to 
cadetships  and  civil  offices,  m  their  bad  effect  upon  those 
over  whom  they  were  placed,  and  the  want  of  exertion 
on  ibe  part  of  parents  to  nave  their  sons  properly  educated, 
and  then  proceeded.) — ^It  might  also  have  been  said  that 
bjy  the  system  of  Parliamentary  and  political  patronage 
the  civil  administrative  departments  of  the  Home  Govern- 
ment were  being  made  sinks  towards  which  the  scum 
and  refuse  of  boroughs  habitually  ^vitate.    But  as  an 
important  illustration  of  the  principle  of  safeguard,  ad- 
vocated by  officers  engaged  in  naval  and  military  as  well 
as  civil  administration,  the  proper  competitive  examina- 
tion, I  woidd  call  particular  attention  to  the  fact  that 
the  bad  bargains  and  fas-ends  were  well  known  to  the 
professors  as  well  as  to  the  other  students ;  the  cases  in 
which  the  public  were  protected  by  their  dismissal  were 
rare  indeed.    I  venture  to  assert,  on  avowals  made  to 
me  by  emiiient  examiners  in  medicine  and  in  various 
educational  institutions,  that  it  may  be  taken  as  a  gene- 
ral f^t  that  in  the  system  of  pass  examinations  rejec- 
tions are  extremely  rare,  however  frequent  may  be  the 
failure  of  the  strict  or  due  proof  of  qualifications.    And 
I  would  now  call  your  attention  to  the  principle  of  the 
oompetitire  examinations  for  admissions  to  the  public 
service.    The  general  avowal  I  have  met  with  is  to  the 


effect — One  feels  it  to  be  a  serious  injury  to  a  family  to 
reject  a  candidate  on  whose  education  they  have  spent 
much  money,  and  one  cannot  help  being  indulgent. 
Captain  Basil  Hall  mentions  theoompunctious  avoT^  of 
a  pass  examiner  for  naval  commissions,  that  from  regard 
to  the  interests  of  a  family  he  had  paissed  a  young  man 
with  a  lenient  examination.    The  examiner  heard  after- 
wards of  the  loss  of  the  sliip  and  of  all  on  board,  appa* 
rently  from  some  error  of  navigation,  under  the  com- 
mand of  the  officer  whom  he  had  examined ;  and  he 
(the  examiner]  could  not  help  feeling  compunctiously 
that  the  loss  or  all  that  life  was  due  to  the  exereise  of  the 
narrow  sympathies  and  the  lenient  pass  examination. 
And  with  the  mere  pass  examination  they  (the  examiners) 
avow  it  cannot  be  expected  that  such  lenience  will  not 
prevail  at  the  expense  of  the  public.    Now,  it  is  of  the 
essence  of  the  examination,  for  the  principle  of  which  w& 
contend,  that  there  Khould  be  full,  open,  and  free  compe- 
tition ;  I  contend  for  it,  because  in  proportion  to  the  open- 
ness and  publicity  and  the  number  of  competitors,  it  forms 
the  best  practical  security — ^it  may  be  said,  the  only 
available  practical  security,  against  either  undue  lenity 
or  the  exercise  of  narrow  sympathies  on  the  part  of  tiie 
examiners,  for  it  brings  to  the  examination  the  security 
of  publicity  and  the  attendance  of  an  intelligent  and 
intensely  interested  public;  of  that  public  are  the  com- 
petitors, who,  although  they  may  be  under  the  influence 
of  illusions  as  respects  themselves,  are  by  no  means  bad 
judges  as  respects  third  parties  who  are  oompetiton. 
With  them  come  their  adiut  friends;  but  over  and  above 
all  these  come  teachers,  tutors,  professors— interested,  no 
doubt,  in  the  judgment  upon  their  pupils — ^mott  capable 
of  controlling  and  exercising  a  decisive  control  upon  the 
judgments  in  relation  to  third  parties.    In  Fmnce  there 
are  perhaps  the  only  extensive  trials  of  the  principle  of 
comjietitive  examination  which  have  been  m  operatioo 
for  many  years ;  and  an  examiner  there  assured  me,  as  a 
common  fact  belonging  to  these  examinations,  that  the 
security  for  integrity  and  strictness  was  complete.    In- 
deed, the  operation  of  the  securities  is  felt  to  be  so  by  the 
judges.      One  of  them  assui-ed  me  that  such  was  the 
effect  of  the  interest  brought  to  bear  upon  a  full,  open, 
and  large  competition,  that  if  he-^if  any  one,  were  dis- 
posed to  be  unjust,  or  were  thoroughly  corrupt,  he  dared 
not  be  so.    He  was  stringently  obliged  to  striTe  mani- 
festly to  be  just.  In  relation  to  the  61  cases  where  nomi- 
nated and  dose  competition  was  admitted,  it  wiU  have 
been  observed  that  there  were  on  the  aveiage  nlne-^ 
three  appointed  competitors  for  one  plaoe.    The  com- 
missioners had  appointments  to  make  for  the  lervioe  of 
their  own  office.    The  appointments  were  of  four  derics, 
three  of  them  junior  derkshipa,  with  salaries  of  £100 
per  annum,  rising  by  £10  per  annum  to  £200peramnim  ; 
and  a  fourth,  a  senior  clerKship  with  a  salary  of  £200  per 
annum,  rising  by  yearly  instalments  of  £15  to  £dOO  per 
annum.    The  commissioners  attest  their  own  remect  for 
the  public  opinion  in  behalf  of  open  competition  by  sub- 
jecting these  four  to  it;   that  is  to  say,  four  out  of 
four  hundred  for  an  open  competition,  if  that  can  be 
said  to  be  open  in  which  there  was,  as  stated  by  them, 
no  public  notification  by  advertisement,  but  only  »  men- 
tion to  a  few  friends  or  persons  ooimected  with  colleges 
whom  they  happened  to  meet.  Yet,  instead  of  only  some 
three  for  each  place,  there  were  moie  tiian  eleven,  or 
46  for  the  four.    A  vast  deal  of  alarm  has  been  affected 
and  expressed  that  if  admisnons  to  the  public  offices  were 
o^iened  to  public  competition,  there  would  be  an  immenso 
ntsh  of  persons  of  low  social  position  by  which  tho«e 
offices  would  now  be  filled.    Apparently  to  allay  Uiis  ap- 

Srehension,  they  are  careful  to  state  that  of  the  246  can- 
idates,  26  were  the  sons  of  inrofessional  men  and  inde- 
pendent gentlemen.  There  were  seven  sons  of  derg^-- 
men,  two  sons  of  dissenting  ministers,  eight  aons  of 
gentlemen,  two  sons  of  magistrates  of  police  courts,  two 
sons  of  surgeons,  two  sons  of  lieutenants  in  the  royal 
nav>',  one  son  of  a  colonial  judge,  one  aon  of  a  prof«  * 
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in  a  nnivereity,  one  8on  of  a  commander  of  the  coast 
guard,  one  son  of  a  chief  clerk  in  a  government  office^ 
one  son  of  a  lientenant-colonel.  Others  had  been  in 
different  occapations— seven  in  mercantile  houses,  two  in 
banks,  three  in  Government  offices,  two  in  public  com- 
panies, one  in  a  public  board.  Twenty-five  had  fLnished 
their  education  at  universities,  sixteen  had  been  edu- 
cated at  large  public  schools  or  well-known  grammar 
schools,  and  five  at  private  8(^ools  exclusively.  The 
commissioners  state,  as  the  result  of  the  open  competition, 
that  its  advantages  have  not  been  confined  to  the  success- 
ful candidates^  [Mr.  Chadwick,  after  referring  to  the  small 
proportion  of  persons  appointed  to  offices  b^  competitive 
examination  compared  with  those  who  obtained  them  by 
nomination,  with  the  exception  of  the  India  civil  and 
medical  service,  said]  :•— But  the  nominated  and  private 
competitions,  if  they  be  really  so,  to  vacancies  which  are 
unknown,  are  dosea  to  Ireland  and  the  rest  of  the  king- 
dom. There  are  37,000  persons  engaged  in  the  civil 
service  of  the  nation.  What  the  annual  vacancies  are 
no  member  has  been  at  the  pains  to  ascertain  for  the 
public.  Besides,  there  are,  or  were  at  the  time  of  the 
census,  10,000  officers  of  the  army,  and  8,480  officers  of 
the  navy.  Consider  the  influence  of  the  junior  appoint- 
ments to  the  vacancies  in  such  numbers  on  the  education 
of  the^countiy ,  and  of  what  is  yet  to  be  done  for  it.  The 
chief  aspects  under  which  the  facts  may  be  legitimately 
presented  to  the  consideration  of  the  section  ,are  the 
economical,  the  social,  and  the  educational.  I  revert  to 
the  facts  I  have  mentioned,  of  the  large  proportion  of 
rejections  on  mere  pass  examinations  for  commissions  in 
the  Indian  army.  JTrom  the  declared  rank  of  the  parents 
of  the  candidates,  as  gentlemen  and  persons  in  good 
social  position,  I  think  there  can  be  no  reasonable  doubt 
that  the  education  of  the  whole  of  the  candidates  had 
been  paid  highly  for  by  their  parents.  Sir  Charles 
Treveiyan  has  been  led  to  infer  the  cheapness  of  the 
education  by  the  results ;  but  althoi^h  some  of  it  might 
have  been  given  in  private  schools,  most  of  it  would,  I 
apprehend,  have  been  of  an  expensive  character.  Yet 
^e  expense  had  been  incurred  m  vain,  the  test  of  the 
mere  pass  examinations  proved  that  in  more  than  half 
the  cases  of  refection  on  a  low  standard  of  qualifications, 
there  was  almost  a  total  wreck  of  the  hopes  of  the  family, 
and  an  irretrievaUe  loss  of  the  youth's  time  and  the 
parent's  money.  Was  this  amount  of  loss,  then,  to  be 
ascribed  to  the  default  of  the  educators?  In  some  in- 
stances it  probably  mi^ht  be  so,  and  against  such  losses 
the  competitive  examination  will  form  a  new  and  im- 
portant security  for  private  persons  as  well  as  for  the 
public  service;  but  1  apprehend  that  in  a  large  propor- 
tion of  instances  oertaixuy,  and  in  mMt  instances,  it  was 
probably  not  the  fault  of  the  educators.  Impartial  ex- 
perience displays  the  fact  that  the  frustration  of  the 
labours  of  competent  instructors  is  occasioned  by  the 
perversion  of  the  motives  of  the  pupils  b;^  the  patronage 
system,  by  holdi&g  out  to  them  the  promise  of  the  fruits 
c^  labour  to  be  given  to  them  without  any  care  or  due 
assurance  of  the  performance  of  any  labour  whatever. 
From  examiners  and  also  from  professors  engaged  in  the 
education  of  the  very  classes  who  are  affected  by  the 
operation  of  the  competitive  ^stem  of  examination  for 
appointments  in  the  East  India  Company's  service,  I 
have  been  informed,  even  unte  the  very  limited  extent 
to  which  the  change  of  sjrstem  has  been  carried,  it  has 
been  attended  by  soeial  improvements  of  a  very  high 
order,  conducive  to  the  morals,  the  security,  the  pros- 
perity, and  the  repose  of  families.  The  lecturer  then 
narrated  an  instance  of  a  wealthy  proprietor  of  East 
India  stock,  who  had  a  number  of  **  fast"  young  men,  his 
BOOS,  for  whom  it  was  intended  to  procure,  bv  his  influ- 
ence, appointments  in  India.  The  oompetitive  i^stem, 
however,  was,  in  the  meantime,  introduced,  and,  being 
obliged  to  qualify  themselyes  instead  of  depending  upon 
patronage,  uiey  changed  their  course,  and  by  steadiness 
and  inoortry,  and  inteUeetual  ability,  they  had  legiti- 


mately entitled  themselves  to  appointments.  "  He,"  says 
Sir  James  Stephen,  "  whose  name  shall  stand  at  the  head 
of  the  competitive  list,  will,  I  admit,  possess  these 
humbler  virtues — t.^.,  intelligence,  and  the  steadiness  of 
methodical  men  of  business — ^because  in  youth  good 
scholarship  implies  good  character.  But  he  will  also  be 
found  to  M  a  tnan  of  more  than  average  self-possession, 
promptitude,  address,  resource,  and  courage.  Such,  at 
the  least,  are  the  characteristics  of  those  who  gain  the 
highest  places  at  our  examinationsat  Cambridge."  And 
such,  I  should  be  prepared  to  expect,  would  be  the 
characteristics  of  those  who  gain  the  highest  places  from 
Ireland .  But,  observing  this  change,  the  fast  young  men 
of  the  merchant's  family  stay  their  career.  Those  who 
were  distrait  at  their  studies,  who  wearied  and  disgusted 
their  tutors,  are  now  becoming  attentive  and  interested, 
and  are  found  to  have  good  natural  capacities  for  studies 
for  which  they  before  declared  they  had  no  genius,  and 
their  tutors,  who  were  bores,  are  becoming  revered  men. 
Time  must  be  allowed  to  these  victims  of  the  patronage 
system  to  haste  back  and  make  up  for  past  fastness,  but 
there  is  fair  promise  of  some  of  them  becoming  eventually 
successful  competitors.  As  attention  to  study  increases, 
disorder  diminishes,  and  peace  and  confidence  are  gained 
by  the  change  to  the  merchant's  family.  The  system 
which  ensures  to  the  State  a  good  and  safe  officer  tends 
to  insure  to  the  private  family  a  good  member  and  a 
sure  support.  To  what  did  the  merchant  owe  his  own 
position  but  to  open  competition  in  an  open  profession? 
In  basing  the  ftiture  of  his  nouse  upon  patronage,  he  based 
it  upon  a  quicksand  liable  to  be  removed  by  every  change 
of  party.  The  beneficent  elements  described  will  be 
found  to  operate  to  the  repose  and  security  of  the  highest 
families  as  well  as  those  of  the  middle  classes.  (Mr. 
Chadwick  alluded  to  the  benefits  which  competition 
would  have  in  improving  all  classes  of  society,  and  read 
a  testimony  which  he  had  received  as  to  the  working  of 
the  competitive  system,  through  Dr.  Eirkpatrick,  from 
his  assistant,  Mr.  Charles  F.  Patterson,  of  the  Albert 
Training  Institution,  Glasnevin,  from  Mr.  Robert  Cham- 
bers, respecting  the  proportionately  large  number  of  able 
men  that  had  come  from  Aberdeen,  and  the  different 
effect  which  bursaries,  to  which  persons  in  the  college 
were  nominated,  produced  in  contrast  to  others  which 
were  obtained  by  competitive  examination.  He  then 
gave  an  extract  from  the  report  of  the  Bo^l  Com- 
missioners on  Education,  at  the  head  of  which  is  the  Earl 
of  Aberdeen,  condenming  the  system  of  patronage 
bursaries,  and  observed  tmit  there  are  still  veiy  many 
bursaries  in  several  of  the  imiversities  which  are  not 
awarded  after  competition,  or  upon  any  other  principle. 
Some  are  bestowea,  upon  the  application  of  individual 
professors,  by  the  Court  of  Exchequer,  in  consequence  of 
grants  authorised  by  King  William.  He  then  proceeded 
to  illustrate  other  effects  of  the  competitive  system, 
besides  those  already  referred  to,  upon  the  general  educa- 
tion of  the  country.  He  then  referred  to  the  good  effects 
which  the  competitive  examination  would  have  upon  col- 
legiate and  other  educational  institutions,  and  having 
averted  to  the  success  which  young  men  from  Ireland 
had  recently  had  in  them  over  those  from  Scotland,  and 
their  beneficial  tendency  in  France,  and  the  benefits 
which  would  accrue  from  them  in  every  department  of 
public  service  and  private  business  b^  the  ligbi  direction 
whidi  they  would  ffive  to  parents  m  the  education  of 
their  diildren,  and  the  great  utility  of  certificates  of 
qualification  which  examiners  might  give  to  those  whom 
they  considered  competent  to  dis^ai^ge  the  duties  of  the 
vanous  offices  for  which  they  should  become  candidates, 
he  thus  continued)  We  have  already  had  examples  of  the 
service  of  the  public  examinations  to  private  professions. 
In  the  Government  School  of  Mines,  firat  originated  under 
the  direction  of  my  friend  the  late  Sir  Heniy  Delabeche, 
the  training  of  the  pupils  is  tested  by  competitive  exami- 
nations for  certificates  of  competency.  Under  this 
stimulus  their  qualifications  have  been  so  well  established, 
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that  hitherto  all  the  pupils  have  obtained  employment  in 
the  private  service  market.    Although  the  commencing 
salaries  offered  were  £150  per  annum,  more  than  double 
those  of  junior  clerks,  I  am  infonned  that  none  of  the 
certified  pupils  have  hitherto  been  got  to  accept  them. 
Competitive  examinations  for  certificates  of  competency- 
are  now  proceeding  vdih  good  promise  of  success  in  the 
Government  Schools  of  Practical  Art,  under  the  super- 
intendence of  Mr.  Henry  Cole  and  Dr.  Lyon  Playfair, 
I  learn  that  the  results  of  the  training  of  female  school 
teachers,  tested  by  examinations,  have  been  similar  to 
those  of  the  competitive  examinations  of  the  males  for 
certificates  of  competency, 'but  in  another  direction,  which 
I  mention  for  the  edification  of  the  ladies  present.    The 
females  have  been  so  far  advanced  in  mental  power  and 
influence  as  to  have  been  lost  to  the  service  by  matrimo- 
nial engagements,  obtained  with  exceeding  rapidity.    I 
will  only  observe  further,  that  the  question,  as  1  have  been 
enabled  to  submit  it  to  the  section,  relates  solely  to 
the  principle  of  competitive  examination.    It  is  inde- 
pendent of  the  subject-matter  of  examination.    In  my 
own  view,  much  of  that  adopted  is  obiectionatle,  and  it 
ought  to  be  made  far  more  practical.      The  question 
assumes  the  previous  ascertainment  of  moral  qualifica- 
tions.   It  assumes  also  the  possession  of  physical  quali- 
fications.   In  the  debate  on  the  important  question  of 
the  application  of  the  principle  of  open  competition  to 
admissions  to  commissions  in  the  army,  one  of  the  old 
generals  talked  depreciatingly  of  the  mental  qualifica- 
tions for  clerk  work,  and  gave  an  instance  where  an 
officer  failed,  when  surrounded  by  enemies,  and  was  ^ut 
to  it  to  exercise  Jhis  bodily  prowess — the  "prowess*  which 
belongs  to  the  ranks.  But  that  general  riiould  have  been 
reminded  that  Bonaparte  made  military  schools  and  open 
competitive  examination  the  test  of  the  mental  qualifi- 
cations for  admissions  to  his  aimy,  and  that  he  so  ad- 
vanced the  intelligence  of  his  officers  as  to  bring  up  men 
of  inferior  physique,  small  men,  like  himself,  to  be  more 
than  a  match  for  men  of  greater  bodily  power.    As  ob- 
served by  Mr.  Sidney  Herbert,  the  bodily  qualifications 
may  be  included  in  the  competitive  examinations  too,  and 
I  have  no  doubt  that  the  youth  of  Ireland,  such  as  I  see 
here  at  the  University,  would  not  be  backward  at  the 
tasks  he  proposes,  of  showing  how  they  could  get  over 
Leicestershire  fences,  or  trying  a  fall,  or  taking  up  the 
foils.    Sir  Charles  TVevelyan  and  myself,  and,  1  believe, 
most  other  civil  servants  who  have  never  advocated  the 
open  competitive  examinations,  have  confined  it  to  the 
junior  appointments,  and  have  assumed  prolonged  and 
careful  probation  of  the  application  of  the  qualifications 
after  appointment.    The  senior  appointments  to  higher 
positions  or  of  speciality  will  properly  be  of  cases  where 
the  individual's  professional  career — as  a  lawyer,  for  exam- 
ple—will  have  been  a  prolonged  competitive  examination 
and  probation .  To  parents,  then ,  who  are  deeply  interested 
in  the  success  of  that  education  which  is  to  govern  the 
destinies  of  their  children,  the  cause  of  public  competitive 
examination  commends  itself,  as  a  means  of  insuring 
the  domestic  peace  and  th«  prosperity  of  their  families, 
of  influencing  the  minds  of  young  persons,  by  the  con- 
stant presentation  of  peculiarly  impressive  examples  of 
success  achieved  by  diligence,  and  of  failure  attendant 
upon  idleness  and  dissipation ;  and  it  also  commends  it- 
self to  parents  as  a  means  of  testing  for  their  selection 
the  merits  of  schools.    To  tutors  ana  educators  of  every 
class  and  degree,  the  catise  of  open  public  competitive 
examinations  for  the  public  sendee,  and  collaterally  for 
the  private  service,  commends  itself  to  their  support, 
as  a  security  against  the  perversion  of  the  minds  of  their 
pupils,  as  a  means  of  sustaining  the  pupils*  interest, 
cheerful  attention,  and  sympathies,  and  as  an  additional 
guarantee  for  the  just  appreciation  of  educational  exer- 
tions.   Politically  speaking,  it  is  no  new  doctrine,  but 
old  common  law,  as  I  might  show  from  adjudged  cases, 
in  rnpect  to  offices,  that  the  State  has  a  right  to  the  best 
service,  and  it  follows  that  the  means  should  be  adopted 


by  which  the  best  service  is  ascertained  and  securely- 
tested.    [The  author  then  referred  to  the  unanimous 
expression  of  feeling  in  support  of  it  at  the  great  Edu- 
cational Congress  held  in  London,  and  presided  over  by 
Prince  Albert,  and  to  the  efforts  of  the  Society  of  Arts  to 
get  the  principle  acted  upon.    As  an  instance  of  tlie 
results  of  this,  he  mentioned  that  a  bookseller's  aEsistact 
at  Leeds,  who  was  found  to  have  remarkable  talents  for 
mathematics,  was  now  cmplo}'ed  in  recording  obser^^l- 
tions  most  satisfactorily  at  the  observator}'^  at  Kew.  Ue 
also  stated  that  he  had'  in  his  possession  a  letter  of  ac- 
knowledgment to  Br.  Kirkpatrick,  of  the  agricultural 
school,  Glasne^^n,  from  a  young  man,  the  son  of  a  poor 
carpenter,  in  a  remote  part  of  Ireland,  who,  after  a  fseverc 
examination,  has  obtained  a  civil  service  appointment 
for  India.    He  submitted,  in  conclusion,  that  it  was  due 
to  the  Association  that  it  should  take  some  practical 
steps  on  this  question,  and  he  commended  it  to  the  earnest 
independent  support  of  the  intelligence  of  the  couuti}-.] 
The  President  of  the    Section   (the  Ai-chbisbop  of 
Dublin)  said  he  woidd  relate  two  anecdotes  to  the  meet- 
ing, in  confirmation    of   some  things  that  had  been 
referred  to  in  the  interesting  paper  which  they  had  just 
heard  read.  The  first  was  connected  with  the  University 
of  Oxford,  and  confirmed  the  statement  made  by  Mr. 
Chadwick  of  the  great  evil  which  was  produced  by  men 
findii^g  that  the  way  to  honour  and  emolument  was  easy 
to  them,;without  any  exertion  on  their  part.    In  the 
University  of  Oxford,  previous  to  the  recent  reforrui, 
there  was  a  secure  position  on  a  particular  foundation 
for  any  who  could  prove  that  they  were  of  the  kin  of 
the  founder,  which  led  to  the  saying  that  such  a  person 
was  almost  a  founder,  meaning  by  this  expression  that 
he  was  a  blockhead  or  dunce,  and  in  the  school  from 
which  these  young  persons  came,  they  were  :generally 
called  by  the  name  of  dunce.    Another  anecdote  which 
lie  would  state  related  to  the  establishment  of  the  Pro- 
fessorship of  Political  Economy  in  Dublin  Univerait}-. 
There  were  questions  prepareci  and  sealed  answers  re- 
quired from  .the  candidates,  and  out  of  those  which  the 
founder  of  the  chair  had  received,  he  selected  three 
papers,  stating  that  any  one  of  the  writers  was  quite 
competent  for  the  professorship.    This  s}'8tem  of  com- 
petitive examination  had  been  followed  ever  since  that 
time,  and  the  University  of  Dublin  had  now  one  of  the 
best  schools  of  political  economy  in  Europe. 


COTTON  CULTIVATION  AT  PORT  NATAL. 

The  following  letter  has  been  addressed  to  the  Coun- 
cil of  the  Cotton  Supply  Association  :^- 
"  "  Gentlemen, — ^Having  observed  with  interest  an  ac- 
cotmt  of  some  of  your  late  proceedings  relative  to  the 
supply  of  cotton  for  this  country,  and  being,  as  I  believe, 
possessed  of  some  information  on  the  subject,  particularly 
as  to  the  reason  we  have  so  small  a  supply  from  our  own 
colonies,  when  in  fact,  some  of  them  are  much  more  cal- 
cuhited  for  its  growth  than  America,  I  will  at  once  pro- 
ceed to  offer  a  few  remarks  on  the  subject,  ^rtic^ny 
with  regard  to  its  cultivation  in  the  colony  of  Port  Natal, 
in  whidi  place  I  resided  for  nearly  three  years.  M/ 
object  in  going  there  was  for  the  sole  purpose  of  culti- 
vating the  cotton  plant,  but  which,  for  several  reasons,  i 
never  attempted,  being  ftilly  persuaded,  shortly  after  my 
arrival  there,  that  the  attempt  would  not  only  piw'e  » 
failure,  but  would  involve  me  in  ultimate  ruin. 

"  X  will,  in  the  first  pUce,  state  the  reason  why  tnc 
plant  has  not  hitherto  been  grown  in  the  colony;  8^ 
condly,  why  it  never  will  be,  unless  a  different  system  w 
adopted ;  and,  lastly,  the  system  I  would  recommew 
to  secure  its  beghming  and  ultimate  growth  to  a  i»rge 
amotmt. 

"  As  I  have  before  stated,  about  nine  years  ago,  I  P«- 
ceeded  to  Port  Natal,  for  the  purpose  of  cultivatijg  |^^ 
cotton  plant,  and  tilth  the  foU  expecUtion  of  fin^»°» 
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many  othens  eDgaged  in  the  same  business.  For  this  I 
took  with  me  all  the  reqnisite  implements,  &c.,  neccs* 
sary^  for  a  cotton  planter;  and  upon  arriving  at  our 
destination  (for  there  were  four  in  our  part^),  we,  of 
course,  before  proceeding  to  business,  felt  anxious  to  see 
the  cotton  plantations  suready  at  work  in  the  colony. 
We  inspected  a  few  of  the  most  extensive,  viz.,  Messrs. 
Milner's,  Wilson's,  and  Dunn**— these,  indeed,  being 
about  the  only  persons  who  had  as  yet  attempted  its 
cultivation,  and  these,  also,  being  three  of  the  largest 
landowners  in  the  colony,  for  neither  of  them  possessed 
less  than  6,000  acres,  out  of  which  they  had  each  from 
three  to  five  acres  planted  with  cotton,  which  seemed  to 

fTOw  almost  ^pontaneously,  or  with  little  cultivation. 
loon  inquiry,  however,  I  found  they  had  no  intention 
of  extending  their  plantations  beyond  the  present  size; 
their  object  evidently  being  not  to  grow  cotton,  but  to 
sell  their  land  to  purchasers  at  a  good  price — ^keeping  up 
these  small  plantations,  in  order  to  show  what  the  Lind 
would  do,  provided  anyone  chose  to  become  a  planter ;  this, 
of  course,  was  all  very  well  for  them,  but  rather  unsatis- 
factory for  us,  and  we  consequently  resolved  not  to  cul- 
tivate any  cotton  except,  perhaps,  a  few  acres,  until  we 
understood  why  others  (for  there  was  not  one  real  cotton 
planter  in  the  colony)  did  not  cultivate  it.  We,  never- 
theless, purchased  land  in  a  good  cotton  district,  and 
planted  cotton  seeds  in  our  gardens.  The  plants  grew 
to  perfection,  and  produced  Sea  Island  cotton  nearly 
three  inches  long  in  staple,  and  in  quality  almost  like 
silk,  and  without  any  attention  after  the  seed  first  having 
been  planted ;  for  the  plant  in  that  colony  will  not  last 
many  years.  This  is  a  point  worthy  of  notice,  and,  in 
this  respect.  Natal  possesses  a  great  advantaffe  over 
America,  where  the  cotton  plant  is  an  annual.  1,  how- 
ever, soon  discovered  that  to  depend  upon  the  natives  for 
a  constant  supply  of  labour  was  out  of  the  question,  as 
sometimes  we  could  liave  engaged  as  many  natives  as  we 
required,  whereas  at  other  times  we  were  even  under  the 
necessity  of  cooking  our  own  meals,  as  not  one  single 
Kaffir  could  be  got  to  work. 

"  The  uncertainty  of  labour  is  traceable  to  the  fact 
that  a  Kaffir  man  has  no  occasion  to  work,  as  his  wives 
not  only  keep  him,  hut  produce  also  immense  quantities 
of  Indian  corn,  which  they  sell  to  the  white  people  for 
cattle,  money,  or  goods;  indeed,  while  the  women  work 
in  their  own  corn-fields  from  sunrise  to  sunset,  itie  men 
stalk  about  the  country  enjoying  themselves,  or  perhaps 
working  for  a  month  or  so  now  and  then  to  ootain  a 
Jittle  spending  mone}'.  The  women  are  not  allowed 
by  their  husbsmds  to  work  for  any  one  but  themselves, 
therefore  the  uncertainty  of  Kaffir  labour  is  the  one  great 
reason  why  cotton  cultivation  does  not  progress  in  South 
Africa ;  but  there  are  others,  viz.,  the  many  other  occu- 
pations which  can  be  followed  by  the  colonists  with  more 
profit  and  less  risk— as,  for  instance,  fading  with  the 
natives  for  their  produce  (Indian  com),  in  which  I  myself 
and  numbers  of  others  were  engaged,  sending  out  our 
^agffons  for  miles  round  the  country,  where  we  could 
purchase  the  com  at  the  rate  of  one  shilling  per  seiple  (a 
measure  of  about  GOlb.),  and,  after  bringing  it  to  the  port 
for  shipment  to  the  Cape  of  Good  Hope,  we  could  get 
three  times  as  much.  I  have  made  by  this  trade  alone 
from  £5  to  £6  per  week  for  six  months  m  the  year.  Then 
there  is  trading  with  the  Dutch  Boers  up  in  (he  interior ; 
in  this  many  are  engaged.  There  is  also  a  trade  carried 
on  with  the  Zooloo  lOiffirs  for  cattle  and  ivory.  Another 
occupation  is  the  shooting  of  elephants  for  ivoiy.  These 
occupations,  and  many  others  of  a  similar  nature,  fully 
occupy  the  attention  of  the  colonists,  and  pay  them  much 
better  than  cotton  planting,  or,  indeed,  than  (arming  in 
any  way  could  possibly  do  ;  oonseqnently  the  Kaffir 
women  are,  and  always  will  be,  the  only  farmers  in  the 
country  of  any  consequence,  for  wheat  will  not  grow  at 
Natal,  therefore  this  great  article  of  consumption  by  the 
colonists  has  to  be  imported  from  the  Cape.  Potatoes 
are  gro^vn  by  the  Kaffirs  and  sold  by  them  to  the  whites 


at  a  very  cheap  rate ;  in  fact,  I  can  traly  say,  during  the 
time  I  was  in  the  colony  that,  with  the  exception  of  an 
acre  oi*  two  of  cotton,  an  acre  or  two  of  sugar  cane,  and 
a  few  tropical  froits,  oats,  for  the  use  of  horses  in  the 
colony,  were  the  only  pnsduce  of  the  farmers.  Large 
quantities  of  cattle  were,  however,  raised  for  shipment 
to  the  Mauritius. 

"  The  principal  exports  from  the  colony  are  cattle, 
ivoiy,  and  Indian  com.  Therefore,  unless  a  planter  can 
depend  upon  black  labour,  it  would  be  folly  to  attempt 
the  cultivation  of  the  cotton  plant,  as  white  labour  would 
be  out  of  the  question  for  such  a  purpose  ;  and  in  the  face 
of  this  objection,  and  while  there  are  other  occupations 
which  may  be  followed  with  greater  profit  and  less  risk, 
who  is  there  left  to  plant  cotton  ?    ^ot  one. 

**  I  conclude,  therefore,  after  mature  consideration, 
that,  60  long  as  the  above  objections  remain,  the  planting 
of  cotton  in  South  Africa  will  ever  be  a  decided  failure, 
and  that,  unless  a  different  system  be  adopted,  little  or 
no  cotton  from  that  country  will  ever  reacli  England,  and 
when  we  consider  the  suitahlenesB  of  the  climate  for  the 
production  of  this  much-required  article,  we  cannot  but 
regret  that  the  only  proper  mode  to  enoourage  its  growth 
has  never  yet  been  adopted,  viz.,  that  of  the  Kaffirs  grow- 
ing it  on  their  own  account  (of  which  I  will  speak  here- 
after), and  until  this  Jbe  done,  the  cotton-spinners  of 
Manchester  must  still  look  to  ^America  and  the  East 
Indies  for  their  supply,  at  least  so  far  as  South  Africa  is 
concerned. 

"I  will,  therefore,  now  state  how  the  Kaffirs  ai'e  to  be 
induced  to  ^ow  cotton  on  their  own  account,  and  the 
system  which,  if  pursued,  cannot  fail  to  produce  the 
desired  effect. 

"  I  have  before  stated  that  the  Kaffir  women  labour  in 
their  corn-fields  from  sunrise  to  sunset.  They  do  not  do 
this  merely  for  a  subsistence,  as  almost  every  Kaffir 
family  produces  three  times  as  much  Indian  com  (which 
constitutes  their  chief  food)  as  they  require  for  them- 
selves, therefore,  two-thirds  of  the  quantity  grown  is 
sold  to  the  colonists,  who,  in  their  turn,  seU  it  to  the 
storekeepers,  and  it  is  shipped  by  them  to  the  Cape  of 
Good  Hope,  as  food  for  pi^s,  horses,  Jlcc,  and,  from  my 
own  observation,  the  quantity  in  value  sold  by  the  Kaffirs 
to  the  whites  does  not  amount  to  above  dOs.  per  annum 
for  each  woman  or  wife.  I  am  well  able  to  judge  of  this, 
having  made  exclusive  bargains  with  different  families  of 
Kaffirs  to  purchase  all  the  com  they  produced  for  sale  in 
one  season,  and,  consequently,  I  arrive  at  the  above 
estimation  from  a  general  average.  Now,  when  we 
consider  that  the  Kaffir  woman,  who  seems  bom  never 
to  be  idle,  labours  in  the  field  for  eight  or  nine  mouths 
in  the  year  for  the  value  of  30s«,  we  can  but  exclaim, 
'  What  a  pity  it  is  their  labour  is  not  iumed  to  a  better 
account  than  growing  food  for  pigs  and  horses  at  Cape 
Town,  and  from  whicn  they  themselves  reap  so  small  a 
profit.* 

'*  The  question  then  arises,  why  do  not  the  Kaffirs 
produce  cotton,  which  would  realise  them  ten  times  the 
amount  of  remuneration  for  their  services? 

'*  In  answer  to  this  I  will  give  their  own  reply,  for  I 
have  several  times  asked  them  the  question.  Their 
answer  invariably  is,  *  Kaffirs  don't  understand  cotton; 
Kaffirs  never  did  grow  cotton;  all  Kaffirs  grow  com,  and 
don't  want  to  grow  anyUiing  else.'  This  is  at  the  same 
time  accompanied  by  a  laugh,  as  if  the  very  idea  of 
Kaffirs  growing  anything  else  but  Indian  com  was  quite 
absurd,  Uiough,  at  the  same  time,  they  know  veiy  well 
what  a  cotton  sheet  is,  and  know  how  to  appreciate  it 
when  they  lie  down  to  sleep  at  night. 

**  Perhaps  if  cotton  were  grown  by  the  colonists,  the 
Kaffirs  would  take  up  tlie  business  on  their  own  account, 
but  as  this  opportunity  is  lost  to  them,  of  course  there  is 
no  encouragement  for  them  to  begin.  Nevertheless,  it 
is  pretty  certain  if  they  could  be  induced  to  l)egin,  they 
would  find  it  so  modi  more  profitable  than  growing 
Indian  com,  that  they  would  give  their  whole  energies 
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tolt,  and  in  a  short  time  the  coontry  would  he  covered, 
with  Kaffir  eottbH  Mdft,  itistead  of,  aa  they  are  at  pre- 
aenti  with  Kaffir  oom  fields,  the  produce  of  which  the 
white  people  would  parohaae  from  them,  and  in  their 
torn  teU  it  to  the  raerohante  at  the  port  for  ehipmebt  to 
England ;  and^  as  the  Kaffirs  are  a  people  fond  of  trade, 
and  of  aoqairinj?  richesi  they  would  improve  daily  as  a 
hody,  and  doubtless,  in  time,  form  the  mahi  support  of 
the  oolooy,  instead  of,  as  they  are  at  present,  doin^  little 
good  to  themselves  and  less  to  the  oolonists. 

''  The  question*  therefore,  next  arises  how  must  this 
beginning  be  effected,  for  as  the  Kaffirs  do  not  seem  to 
oomprehend  the  idea  of  growing  cotton  for  their  own 
profit— 4hough  1  am  not  aware  of  their  ever  having  been 
asked  by  any  person  besides  myself— how  can  they  be 
tauffht  ?  My  replv  is,  teach  them  in  the  same  way  the 
Welch  people,  in  days  gone  by,  were  taught  how  to  kill 
wolves,  by  havii^  their  taxes  to  pay  to  the  English 
government  in  wolves'  heads,  so  that  by  these  means  the 
wolves  were  all  destroyed  in  the  country ;  in  the  same 
manner,  then,  let  the  Kaffirs  pay  their  tax  in  cotton ; 
but,  as  vou  are  not  likely  in  Manchester  to  know  anv- 
thing  about  the  Kaffir-tax,  I  will  endeavour  to  explain  it. 

'*  This  tax  is  a  sort  of  poll-tax  paid  by  the  Kaffirs  to 
the  colonial  government  of  7s.  per  annum  for  each  wife, 
so  that  a  Kaffir  having  six  wives  has  428.  per  annum  to 
pay  to  the  government;  now  this  sum  paid  in  cotton, 
say  at  2d.  per  lb.,  would  be  262  lbs.  I  cannot  just  now 
estimate  the  number  of  Kaffirs  there  are  in  the  colony, 
hut  as  their  numbers  are  v^ry  great  the  quantity  of  cot- 
ton thus  grown  must  be  considerable;  and,  when  we 
consider  the  quantity  which  would  afterwards  be  grown 
over  and  above  that  required  for  the  tax,  the  quantity 
would  in  course  of  time  hecome  immense,  for  the  natives 
would  soon  perceive  that  ootton  paid  them  much  better 
than  com,  and.  having  once  discovered  so  eaay  a  method 
of  acquiring  riches,  they  would,  in  all  probabili^,  in 
course  of  time,  become  systematic  planters,  and  the 
colonists  would  be  the  purehasers  or  medium  between 
the  grower  and  the  consumer. 

"The  tax  is  at  present  collected  yearly  by  Kaffir 
maffistrates,  who  reside  in  different  districts,  and  are 
un&r  the  direction  of  Mr.  Shepstone,  the  superintendent 
of  Kaffir  affairs,  therefore,  with  the  combined  assistance 
of  Mr.  Shepstone,  the  Kaffir  magistrates,' and  a  party  at 
the  port  of  D'Urban  to  manage  the  shipping  of  the  ootton 
to  Kngluid,  and  the  distributing  of  ootton  seed  and  gins 
to  the  magistrates,  the  entire  bumness  could  be  arranged; 
the  only  cUfficulty  to  be  got  over  would  be  whether  the 
colonial  government  Would  ship  the  cotton  to  England 
on  their  own  account  (which  is  doubtful),  or  whether  it 
would  not  be  requisite  to  purchase  it  from  the  colonial 
government  on  behalf  of  some  Ifanchester  house  or  com- 
pany; but  in  either  case  the  djeet  is  attained—the 
cotton  is  grown,  and  the  Kaffirs  would  continue  to  grow 
it  so  long  as  there  was  anyone  to  jpurehase.  It  may  be 
objected  that  the  Kaffirs  have  not  tne  ploughs  and  other 
necessary  implements ;  but  I  will  ffive  a  short  description 
of  their  mode  of  planting  com,  and  then  you  will  perceive 
the  practicability  oftheirpUnting  cotton.  In  the  first  place, 
a  Kaffir  woman  has  fixed  upon  a  spot  for  planting  com ; 
if  it  be  covered  with  trees  and  bush,  she  gets  her  husband 
to  cut  down  the  trees  and  dear  away  the  bush.  When 
this  is  done  she  goes  over  with  her  pick  (an  instrament 
rimilar  to  a  Joiner's  adce)  and  dears  off  the  grass  and 
bums  it.  Sbte  lAien  goes  over  It  a  second  time  and  cuts 
up  the  earth  with  the  same  instrument,  at  the  same  time 
mnting  the  seed .  Nothing  is  afterwards  needfhi  to  pro- 
duoe  a  good  crop  except  going  through  it  two  or  tnree 
times  wfaQe  growing,  to  dear  away  the  weeds. 

**  In  this  system  of  agrleoltnre  the  Kaffirs  possess  a 
great  advantag«  over  the  colonists,  inasmudi  as  the 
trees  bdng  small  and  close  togetlier,  it  is  impossible  to 
get  a  plough  along  without  taking  out  the  tree  stumps 
or  roote,  whidi  involves  great  expense,  notwithstanding 
tho  low  wages  paid  to  Kaffir  men  by  the  colonists— vit., 


5s.  per  month*  The  eoet  of  clearing  bosh  land  in  Kalal 
is  not  less  than  £6  per  acre,  whereu  merdy  cutting  don 
the  trees  and  leaving  the  stumps  in  the  ground  wUi  not 
cost  lOe.  per  acre.  This  is  also  another  serious  objectMH 
to  farming  on  Scientific  principles  in  this  colony.  By 
the  Kafiir  system,  however,  the  earth,  after  having  two 
well  picked  up— say  five  or  six  inches  deep— wodd 
ans\\*er  every  purpose  for  cotton  planting,  and  the  phot, 
when  grown,  would  last  several  years.  It  must  be  oome 
in  mind  that  the  low  lands,  which  are  without  biuh,  an 
not  calculated  for  growing  cotton. 

**  These,  therefore,  are  the  reasons  why  cotton  u  noi 
grown  at  Fort  Natal,  and  at  all  other  colonies  amiUily 
situated. 

"  Blacks  grow  it  in  America;  blacks  ^px)w  it  in  India; 
and  blacks  must  grow  it  wherever  it  is  ^rown,  as  no 
white  man  could  work  at  it  under  a  broilm^  hot  sm; 
nor  could  he  compete  ^ith  the  black  man  m  pointer 
cheapness  of  labour. 

"  I  have,  during  my  residence  at  Natal,  paid  some  at- 
tention to  the  subject,  and,  from  my  knowledj^e  of  the 
Kaffirs,  can  form  a  pretty  good  estimate  of  their  dispon- 
tions  and  diaracter :  and  what  I  have  to  say  is,  ^t 
once  get  them  into  the  way  of  erowing  cotton,  and  thqr 
will  continue  to  povr  it,  and  doubtless  in  time  asUmiiD 
the  world  by  their  productions ;  and  when  we  remember 
that  most  of  them  have  fied  from  their  own  ooantriea  to 
seek  protection  under  the  British  government,  it  ii  not  to 
be  wondered  at  that  they  readily  and  willingly  pav  the 
tax  imposed  upon  them,  and  would  as  readily  9m  wil* 
llnglv  pay  it  in  cotton  if  they  were  required  to  do  so. 

"  Dr.  Livingston's  researches  in  Central  South  Africa 
have  attracted  my  attention  to  it  as  a  cotton  growingoonn* 
try,  and  I  have  no  doubt  that  cotton  might  be  gro^it  then 
l]y  the  natives  and  purchased  from  them  by  an  Mit, 
but  the  difficulty  of  bringing  the  cotton  down  the  Zao- 
besi  river  would,  I  fear,  as  yet  prove  an  insurmoonlaUo 
obstacle,  inasmuch  as  the  Zambesi  river  has  >i^<^^ 
stractions  in  it,  such  as  waterfalls,  rapids,  A».  Tboe, 
though  capable  of  improvement,  would  take  a  larga 
capital  (at  least  I  speak  only  fh>m  the  dight  knowledfi 
I  nave  obtained  from  a  pamphlet  published  on  the  ob- 
ject), but,  nevertheless,  I  should  not  object  to  proceed 
even  there  for  such  a  purpose,  though  I  could  not  recom- 
mend it  in  the  present  state  of  the  Zambesi  river,  and 
while  Port  Natal  is  in  every  way  calculated  to  prodnee 
cotton  to  so  great  an  extent.  NeverthdesB,  if  Dr. 
Livingston  should  establish  a  missionary  station  on  the 
Zambed  (which  I  bdieve  he  is  about  to  do},  I  woddnot 
object  to  proceed  there,  and,  with  the  assistanoe  of  Dr. 
Livingston,  induce  the  natives  to  ^w  cotton,  abooU 
sudi  an  undertaking  be  thought  advisable. 

"  I  am,  gentlemen,  your  obedient  servant, 

••  ALFRED  SOUTHAM. 

**  9, 8t  Jamei*!  s^usre,  Usnehcster.** 


The  following  letter  upon  the  same  subject  has  been 
addressed  to  the  Editor  of  the  DaUy  Ntw§  ;— 

Sir,— I  beg  to  submit  the  following  to  your  oonaideia- 
tion,  hoping  to  banish  from  you  misgivings  that  appear 
to  have  be^  unnecessarily  exdted. 

You  have,  in  your  leader  of  the  11th  inst.,  noticed  a 
letter  fhmi  Hr.  Southam,  about  the  growth  of  ootton  i^ 
Natal,  and  taken  a  discouraging  view  of  the  chancea  of 
getting  ootton  thence.  Hay  I  be  allowed  to  point  out 
to  you  why  I  derive  exactly  thecontraiy  oondusiooflraia 
that  letter?  In  order  to  do  so  I  must  first  aUudetoa 
few  points  in  that  communication  that  H>P^^  to  me  to 
deserve  notice.  First,  1  think  that  a  party  wholetvj 
this  country  with  a  mistaken  impresdon — ^viz.,  that  o( 
finding  many  others  engaged  in  the  cultivation  of  cotton, 
and  who,  on  his.arrival,  observing  his  mistake^  immedi- 
ately abandons  the  object  for  which  he  started^is  not  a 
party  well  adapted  for  the  purpose  of  mtrodudng  tfte 
growth  of  a  new  artlde  in  any  colony. 
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I  tthonld  next  like  to  Itnow,  wftii  whatamonnt  of  capi- 
tal Mr.  Sontham  intended  to  make  the  attempt  to  exe- 
«nte  hit  parpoee,  if  the  attempt  alone  wonld  involve  him 
in  nltimate  rnin.  The  ihdtvtdnals  Mr.  Sontham  names 
aa  the  largest  landowners  are  certainly  not  such.  Mr. 
Archibald  and  many  others  possess  considerably  more 
than  6,000  acres  of  land.  My  impression  is  that  Natal, 
in  due  time,  will  contribute  very  largely  to  the  produc- 
tion of  cotton.  The  pa^dage  in  Mr.  Southam's  letter 
which  particularly  favours  this  view,  is  that  in  which  he 
states  that  he  planted  cotton  seeds  in  his  garden  which 
grew  to  perfection,  and  produced  Sea  Island  cotton  nearly 
S  inches  long  in  staple,  in  quality  almost  like  silk,  with- 
out any  attention  afterwards,  the  seed  having  first  been 
planted,  for  the  plant  in  that  colony  will  last  many  years ; 
and  in  this  respect  Natal  possesses  great  advantages  over 
America,  where  the  cotton  plant  is  an  annual.  The  con- 
clusion at  which  Mr.  Southam  arrives  isalsoencouraginff, 
viz.,  "  that  the  growth  of  cotton  once  introduced  at  !bTatal, 
it  vnll  continue  to  be  grown,  and  doubtless,  in  time  the 
Natal  people  will  astonish  the  world  with  their  produc- 
tions." He  states  *' blacks  grow  it  in  America,  blacks 
grow  it  in  India ;"  true,  but  also  in  those  countries  it  is 
grown  most  by  blacks  under  the  superintendence  of  white 
men,  and  so  it  will  have  to  be  at  Natal.  Why  should  the 
Zamben  River  be  used  for  the  export  of  cotton  grown  in 
NTatal,  when  the  Tugela  is  the  proper  river  for  it  ?  and 
it  would  be  most  Judicious  to  ascertain  the  capability  of 
this  river,  being  in  our  own  colony,  before  exploring 
that  of  the  Zambesi,  which  is  in  a  Portuguese  territory.  I 
was  particularly  pleased  at  your  sound  views  in  condem- 
nation of  thepian  of  forcing  the  Kaffirs  to  nay  the  taxes 
in  cotton.  Tnis  would  never  have  the  aesired  effect. 
Oovemment  need  not  turn  traders :  there  are  plenty  of 
merchants  that  will  buy  aad  export  cotton  grown.  Mr. 
Boutham  qieaks  of  nine  and  six  years  ago,  but  since  then 
the  colony  has  undergone  great  changes,  and  continues 
to  advance  with  vigorous  strides.  A  considerable  num- 
ber of  Yorkshiremen  have  purchased  lai^  farms  and 
tracta  of  land  there,  and  are  cultivating  it  and  reaping 
the  benefit  of  their  labour.  The  missiouaries  have  done 
much  to  improve  such  Kaffirs  as  are  in  their  localities. 
The  Hanoverian  missionaries  at  Hermannsburg,  Natal, 
have  already  formed  six  stations ;  they  employ  Kaffir 
labour  to  their  full  satisfaction,  and  find  the  tribes  peace- 
able, industrious,  intelligent,  and  willing;  it  is  a  pleasure 
to  watch  their  progress— they  have  buut  a  church  and 
schools.  My  impression  is  that  Mr.  Southam  has  not 
been  far  into  Natal.  I  have  two  farms  at  Natal,  each 
above  7,000  acres.  Theneighbouring  farms  are  also  held 
by  Yorkshiremen.  My  tenant  is  so  well  satisfied  with 
the  locality,  products,  traffic,  labour,  climate,  and  every- 
thing, after  a  residence  of  six  years,  that  his  parents  and 
the  whole  family  have  now  left  England  to  join  him. 
The  farms  abound  in  coals,  stone,  and  iron  ore.  I  am 
^uite  prepared  to  assert  that  the  colony,  in  the  course  of 
time»  will  be  very  valuable,  and  form  one  of  the  best  of 
our  colonial  possessions.  How  soon  this  will  be  brought 
about,  or  how  long  retarded,  depends  totally  upon  the 
support  the  colony  receives.  Out  of  nothing,  nothing 
can  come;  but  the  foundation  for  it,  nature  has  laid  in 
her  plenitude  of  bountv.  The  movement  now  going  on 
amongst  the  Zulu  tribes  should  certainly  be  made  use 
of  to  extend  the  blessings  of  civilisation  also  amongst 
these  uncultivated  tribes.  Mr.  Southam  comes  to  another 
-conclusion,  which  I  beg  to  contest,  that  is  that  the  Kaffir 
women  aie,  and  always  will  be,  the  only  farm  labourers 
in  the  country  of  anv  consequence ;  for,  there  is  no  doubt, 
the  more  a  country  becomes  dvilised,  the  more  the  haitl 
labour  of  women  is  abandoned,  and  with  every  step  of 
the  colony  in  advance,  the  field  labour  of  women  will  be 
diminished. 

Fearing  that  I  have  already  too  long  trespassed  upon 
your  columns,  I  will  leave  the  subject  for  the  present, 
and  I  remain  yours,  &c.,  HENRY  LUDOLF. 

LMdf,  Sept.  l«,  1867. 


■COMMERCIAL  PRODUCTS  OF  AFRICA. 

At  a  meeting  hdd  in  the  City  Hall,  Glasgow,  on  the 
16th  inst.,  on  tiie  occasion  of  the  presentation  of  the 
freedom  of  that  city  to  Dr.  Livingston,  thai  gentleman 
afforded  some  farther  information  in  refei*ence  to  this 
Bulject.  When  he  addressed  the  meeting  at  Manchester 
he  omitted  to  mention  among  the  products  of  the  coun- 
try the  wild  grape  vine,  of  which  there  were  three 
varieties,  none  of  them  at  all  good  to  eat  in  their  uncul* 
tivated  state,  but  capable  of  great  improvement.  He  was 
informed  thai  the  Angora  goat  was  also  found  there. 
The  long  silky  wool  of  the  animal  gave  it  the  appear- 
aooe  of  wallong  without  feet.  Cotton  was  cultivated 
more  or  less  all  over  the  country.  A  single  merchant  of 
Manchester,  Mr.  Clegg,  about  11  years  ago  began  to 
distribute  cotton  seedk  among  the  missiouaries,  and 
about  seven  years  ago  he  beganat  a  loss  to  purchase  cotton. 
But  this  year  he  obtained  about  600  bales  of  cotton,  and 
next  year  he  expects  to  get  at  least  1 ,000  bales.  He  sent 
out  cotton  gins  to  the  natives,  who  were  delighted  to  get 
them ;  and  he  (Dr.  Livingston)  thought  if  the  same  pro- 
cess were  carried  on  by  the  Cotton  Associations  of  Glasgow 
and  Manchester,  in  the  course  of  several  years  it  would 
have  a  material  and  most  beneficial  innuenoe  on  the 
market,  and  he  hoped  that  it  would  relieve  the  American 
daveholders  from  the  necessity  of  having  slaves.  At 
present  they  produced  cotton  merely  to  supply  their 
wants,  and*  they  had  no  artificial  wants.  Cbmmeroe 
showed  us  that  we  were  dependent  upon  others:  but 
with  the  heathen  there  was  no  such  thing.  They  liked 
to  be  independent  of  everybody  else,  and  to  depress 
others.  He  believed  that  the  reetrietion  upon  traae  in 
our  own  country  was  but  a  renmant  of  heathenism,  but 
it  had  now  been  happily  removed.  At  present  the  form- 
ing of  companies  for  African  trade  would  be  premature, 
and  the  tlung  must  be  begun  in  a  small  way.  The 
Portuguese  were  on  the  outskirta  of  the  oountty  on  both 
sides,  and  he  thought  it  would  only  end  in  good  feeling 
if  we  consulted  with  them,  and  invited  their  co-opera- 
tion. There  could  be  no  doubt  that  they  would  derive 
the  greatest  braefit  by  the  extension  of  commerce  with 
Africa;  but  they  had  been  for  ages  on  the  outskirts, 
and  unable  to  develope  the  resources  of  the  interior. 

In  the  evening  another  meeting  took  place,  the  Lord 
Provost  in  the  chair,  when  Dr.  Livingston  was  presented 
with  a  pecuniaiy  testimonial,  amounting  to  £2,000— the 
result  of  a  subsoription  raised  by  the  citizens  of  Glasgow. 


R0MAINE*8  STEAM  CULTIVATOR. 

A  trial  of  this  machine  took  ^lace  on  Friday,  the  llth 
instant,  in  a  field  near  CiosskiU's  Agricultuial  Imple- 
ment Works,  Beverley.  It  differs  from  all  others  hitherto 
brought  before  the  public  for  the  purpose  of  appl^g 
steam  power  to  the  cultivation  of  the  soil,  in  entirely 
dispensing  with  the  use  of  ploughs,  ropes,  or  auxiliary 
implements.  It  is  a  14-horBe  portable  steam-engine,  capa- 
ble of  propelling  itself,  combined  with^  and  giving  mottoa 
to,  a  rotary  digger,  which  ia  said  to  pulverize  the  land 
completely  to  any  required  depth.  The  engine  and  boiler 
are  ccnstructed  in  a  similar  manner  to  the  portable 
agricultural  engines  now  in  common  use,  and  are  carried 
by  a  pair  of  high  broad  wheels,  and  bf  two  smaller 
wheels  in  front.  The  large  wheels  are  driven  round  by 
the  engine,  and  the  firont  wheels  used  for  steering,  but 
by  a  simple  disengaging  arrangement,  the  latter  are  left 
perfectly  free  when  the  machine  has  to  be  turned  round, 
and  by  driving  one  of  the  large  wheels  while  the  other 
remains  stationary,  the  implement  can  be  turned  com- 
pletely round  in  its  own  length.  The  cultivating  vut 
of  the  machine  is  carried  by  a  strong  fhime  attacoea  to 
the  boiler,  and  oonsists  of  a  hollow  cylinder  6  ft.  6  in. 
long,  and  2  ft.  6  in.  in  diameter,  armed  with  knives  or 
cutters  on  its  outer  surface.  The  cutters  are  of  wrought 
iron,  and  sufficiently  strong  to  enter  the  land,  and  en- 
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coanter  roots,  stones,  or  other  obetades  without  injury, 
but  in  case  of  accident  they  can  be  readily  replaced  at 
small  cost,  and  without  delay,  as  each  is  secured  sepa- 
rately by  bolts  to  the  outside  of  the  cylinder. 

The  machine  is  the  invention  of  Mr.  Robert  Romaine, 
a  Canadian,  and  was  shown  at  Paris  at  the  great  exhi- 
bition of  1855.  It  there  attracted  the  attention  of  Mr. 
Orosskill,  who  induced  the  inventor  to  bring  it  to  Bever- 
ley, and  during  the  last  two  years  two  machines  have 
been  constructed  at  the  Beverley  Iron  Works,  and  expe- 
riments carried  out  for  the  purpose  of  fully  developing 
the  principles  of  the  invention  and  perfecting  the  details 
of  the  machinery. 

The  implement  commenced  operations  at  one  end 
of  a  field  of  strong  clay  stubble,  and  traversed  its 
entire  length,  transforming  a  breadth  of  6}  feet  into 
a  perfect  seed-bed,  equal,  it  is  said,  to  what  could  have 
been  produced  by  twice  ploughing  and  harrowing,  or 
dod-crushing.  On  its  amval  at  the  headland,  it  turned 
round  in  less  space  than  would  have  been  required  by 
two  horses  with  a  common  plough,  and  returned  along 
the  side  of  the  work  already  done.  The  cultivation  of 
the  field  was  thus  proceeded  with,  no  vacant  space  being 
left  except  the  two  small  headlands,  which  could  easily 
be  finished  by  the  machine  after  the  rest  of  the  ground 
'was  done. 

The  machine  is  said  to  be  capable  of  cultivating  from 
five  to  seven  acres  per  day,  at  an  expense  (induding 
engine-driver  and  assistant,  coals,  man  with  horse  and 
<art  to  fetch  water,  and  wear  and  tear  of  madiine)  not 
exceeding  35s.  to  40s.  per  day. 


THE  LIQXnD  MANURE  QUESTION. 
The  following  is  extracted  from  Bdl*s  WeeUdy  Mesgen' 

Monneur  Barral,  the  editor  of  the  "  Journal  d* Agri- 
culture Pratique,"  during  his  recent  agricultural  tour  in 
England  and  Scotland,  examined  all  the  facts  and  col- 
lected all  the  evidence  within  his  reach,  bearing  on  the 
value  of  liquid  and  sewage  manure.  In  the  number  of 
Ins  "  Journal'*  for  the  20th  August,  he  commences  what 
lie  terms/*  A  sort  of  preface  to  a  series  of  articles,  to  be 
devoted  to  the  consideration  of  the  value  of  limiid 
manure."  After  statins  that  he  found  that  English 
farmers,  landowners,  and  en^neers  had  very  little  faith 
in  the  statements  contained  in  the  reports  of  the  *'  Board 
of  Health,"  and  that  they  were  almost  all  agreed  "  that 
liquid  manure  could  only  be  applied  profitably  by  gravi- 
tation," he  proceeds  to  describe  the  well-known  system  of 
.irrigation  by  subterranean  iron  tubes,  through  which 
liquid  manure,  driven  by  steam  power,  is  apdied  in 
showers  by  hose  and  jet,  and  to  observe  that  "  The  ill- 
repute  of  the  *  Board  of  Health*  in  England  has  especisdly 
ansen  from  the  heavy  expenses  which  it  has  imposed 
upon  towns  for  the  express  purpose  of  applying  their 
sewage  to  agricultural  purposes,  the  result  having  rarely 
(never)  answered  the  promises  made  by  Mr.  Chadwick, 
and  that  the  ruin  of  Mr.  Kennedy,  of  the  liquid  manure 
farm,  Myer  Mill,  A^nrshire,  has  produced  a  very  un- 
favourable opinion  of  the  liquid  manure  system  among 
farmers."  At  Mver  Milly  pipas  warn  laid  over  400  acres, 
'but  guano  and  other  manures  were  applied  in  addition  to 
the  liquid.  '*  At  any  rate,  after  Mr.  James  Kennedy 
retired,  another  farmer  took  the  Myer  Mill  Farm,  and 
up  to  the  present  time  he  has  not  made  use  of  the  liquid 
jnanure  machinery  left  behind  by  his  predecessor. 
Fanners  in  the  neighbourhood  considered  that  the  new 
farmer  might  perhaps  use  the  hose  and  Jet  system  profit- 
ably (for  certain  cro})S)  now  tliat  there  was  no  rent  to 
jiay  for  the  costly  machinery."  "Another  apostle  of 
English  agricultural  novelties,  Mr.  Mechi,  who  has  ad- 
Tocated  reducing  all  manures  to  a  liquid  state,  has  just 
jretired  in  solemn  fonu  from  the  diucussion,  stating  that 


he  wished  for  the  future  to  live  in  peace  and  tranqoUlity. 
It  is  natural,  if  not  correct,  to  conclude  that  the  results 
obtained  by  the  agriculturists  are  not  ecfoaX  to  those  of 
the  City  tradesman  and  sheriflf  of  the  City  of  London. 
Tiptree  Hall  is  dosed  to  visitors;  the  shop  of  the  vendor 
of  needles,  razors,  and  dressing  cases  remains  open !  We 
must  confess,"  M.  Barral  oontinues,  "  that  what  the  most 
puts  us  on  oar  guard  against  the  reports  of  the  Board  of 
Health  are  the  omissions  and  serious  mistakes  we  find  in 
them.  When  we  visited  the  liquid  manure  £ums, 
described  in  official  reports,  and  compared  what  we 
actually  saw  with  what  had  been  reported,  we  were  very 
much  surprised  to  find  that  virtues  and  effects  had  been 
attributea  to  liquid  manure  to  which  it  had  no  claim. 
We  will  give  a  strikingexample,'by  tianslating  from  a 
report  of  the  Board  of  Health,  dated  December  31, 1851, 
the  aecount  of  Mr.  Telfer's  liquid  manure  farm,  of  Cam- 
ming Park,  near  Ayr." 

Mons.  Barral  then  translates  literally  the  well-known 
description  which  has  done  duty  in  support  of  Mr.  Chad- 
wick's  liquid  sewage  theories  so  many  times,  and  last  in 
Mr.  Dimond's  prize  essay  on  liquid  manure,  in  the  last 
number  of  the  **  Bath  and  West  of  England  Agricnltural 
Journal,"  a  very  dever  essay,  but  so  oirdeady  compiled, 
that  Mr.  Dimond  treats  tiie  ruined  farm  of  Myer  Mill  as 
still  in  full  successful  working,  and  takes  the  aoooont  of 
Mr.  Tdfer's  for  truth. 

Mons.  Bnral  continues: — **  It  is  evident  that  from  this 
offidal  report  Mons.  Mole,  in  1852,  and  Dr.  Harstein, 
in  1855,  borrowed  their  acoount  of  Cnmming  Park.  We 
wiU  now  compare  the  official  report  with  a  literal  ac- 
count of  our  visit  to  that  place  on  the  7th  Angust,  1857, 
in  company  with  M.  de  Guaita.  This  acoount  {procii 
verbal)  was  drawn  up  the  evening  of  our  visit,  from  the 
notes  of  our  conversation  with  Mr.  Tdfer,  that  eminent 
agrionlturist  having,  in  the  most  obliging  manner,  given 
us  all  the  details  of  his  very  curious  imdertakin^" 

**  dimming  Park  Farm  is  situated  about  a  nme  from 
Ayr,  and  contains  about  50  English  acres,  of  which  half 
can  be  irrigated  by  subterranean  pipes.  The  soil  is 
entirely  composed  of  siliceous  sand  of  great  depth ;  and 
is,  in  fact,  a  sort  of  sieve  upon  which  vegetation  can  only 
become  luxuriant  by  means  of  an  abundant  Mpply  ci 
manure.  The  surface  is  slightly  undulating,  jumI  the 
house  and  farm  buildings  are  placed  upon  two  ridges  a 
little  above  the  rest  of  the  land.  We  saw  fine  crope  of 
wheat,  potatoes,  very  fine  Swedes  and  mangold,  and  a 
magnificent  growth  of  Italian  rye-grass.  The  farm  is 
cnltiTated  on  the  four-course  system.  The  daiiy  is 
supplied  by  46  cows  of  the  Ayrshire  breed.  The  steam- 
engine  is  of  12-hone  power.  The  stock  are  fed  on  oooked 
food.  In  the  yard  are  two  large  tanks,  into  which  all 
the  liquid  manure  falls  on  one  side,  and  water,  raised  by 
a  force  pump,  on  the  other.  The  liquid  is  well  mixed. 
No  solid  manure  is  ev^r  put  into  the  tanks.  The  liquid  is 
allowed  to  stand  and  settle  before  being  used.  The  liquid, 
which  is  very  much  diluted  with  water,  is  pumped  from 
the  cisterns  into  the  pipes  by  the  steam-engine. 

"  The  irrigation  is  applied  immediately  after  a  dress- 
ing of  guano,  which,  for  Italian  ryegrass,  is  at  the  rate 
of /our  etot,  to  am  acre  (500  kilos,  to  the  hectare).  They 
manure  after  every  cutting.  The  Italian  ryegrass,  sown 
in  autumn,  furnishes  five  cuttings;  an  aveiage  cutting 
yields  from  15  to  16  tons  per  acre.  Mr.  Teller  has  ob- 
tained 64  tons  of  rvegrasB  from  an  acre  (in  the  ooune  of 
the  year).  Mr.  Tclfer  told  us  that  he  had  obtained  as 
much  as  80  bushels  of  wheat  per  English  acre  (query, 
Scotch  acre). 

**  Hie  liquid  manure  is  only  used  to  wash  In  the 
guano.  Mr.  Telfer  considers,  that  its  fertilising  powers 
were  very  slight.  He  observed,  *'  It  is  only  a  vehicle  for 
the  guano ;  what  there  is  does  no  harm,  but  it  is  quite 
inngnificant." 

We  omit  Mons.  Barral's  description  of  the  dairy  pro- 
cess, and  proceed  to  translate  literally  his  summary*  of 
the  result  of  his  examinations  : — 
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"  There  arc  many  important  differences  between  the  official 
report  and  Mr.  Telfer's  own  account  of  his  farm. 

**  1.  The  snhterranean  irrigation  system  is  only  applied  to 
hall  the  iarm ;  consequently  the  eost  per  acre  is  just  double 
what  the  Board  of  Health  report  states. 

'*2.  Ko  acooont  is  taken  in  the  official  report  of  the 
cnonnoQs  application  of  mano,  at  the  rate  of  eight  and  even 
16  cwt.  per  acre.  Thus  the  estimated  pEolita  must  be  redoocd 
by  the  cost  of  the  guano,  about  £480  per  annum* 

'*  It  seems,  then,  that  the  Board  of  Health  reporif  have  given 
as  an  example  of  the  wonderful  re^iults  of  the  tubular  system 
of  applying  liquid  manure,  an  instance  whidb  only  proves  what 
enormous  crops  may  be  raised  by  the  skilful  application  of 
Tast  doses  of  guano. 

**  We  are,  therefore,  justified  in  looking  with  the  greatest 
•uapieioa  on  all  the  documents  issued  by  the  first  Board  of 
Health ;  reliaoaoe  on  these  documents  having  led  our  distin- 
guished eoatributor,  Mens.  MolCf.to  most  eixoneons  oonclnaiona. 

*<  A  report  made  to  the  new  Board  of  Health  by  Af  r.  Auatin, 
without  exposing  the  errors  oi  the  previous  ^oard,  gives  a 
truthful  statement,  and  suggests  a  system  very  different  fh>m 
Mr.  Chadwick's  tubular  system." 

la  conclusion,  M.  Barral  obeerves,  '*  that  to  snppoee 
that  it  was  possible  to  make  tho  soil  retom  crops  of  such 
extraordinary  abundance  (as  those  described  in  Blue 
Book  Reports),  with  no  other  stimulant  than  the  dejec- 
tions of  cattle  tied  up  and  fed  on  the  produce  of  the  farm, 
is  to  put  faith  in  an  idea  as  absurd  as  that  of  perpetual 
motion.  It  was,  in  fact,  an  attempt  to  produce  a  great 
deal  with  nothing !" 

This  exposure,  by  a  distinguished  scientific  foreigner, 
of  the  worthlessness  of  one  of  Mr.  Chadwick's  many 
attempts  to  force  down  the  throats  of  the  farmers  of 
England  his  theory  of  '*  agricultural  perpetual  motion" 
is  very  timely.  In  the  course  of  a  few  weeks  a  great 
meeting  will  be  held  at  Birmingham,  Lord  Brougham 
in  the  chair,  when,  should  Mr.  Chadwick,  under  pretence 
of  discussing  sanitary  questions,  repeat  his  stock  of  stories 
about  Gumming  Park,  Kugby,  and  Myer  MiH,  Mons. 
Barrars  paper  will  afford  materials  for  some  puzzling 
questions.  Tbe  questioner  may  also  ask  how  it  is  that 
in  the  fifteen  years  that  have  seen  the  virtues  of  thorough 
deep-drainage,  ^uano,  superphosphate  of  lime,  the  value 
of  the  steam-driven  thrauiing  machine,  the  dod-crusher, 
the  iron-wheeled  plough,  the  driU,  the  horse-hoe,  and 
reaping-machine  triumphant  over  the  prejudices  of  the 
^  farmer,  the  liquid  manure  theory,  supported  by  ofificial 
authority,  preached  by  officials,  advertised  at  public 
expense  u  thousands  of  Blue  Books,  backed  np  by  great 
lords,  and  tried  again  and  again  at  vast  expeiise,  stands 
just  where  it  did  when  Mr.  Smith,  of  Deanston,  pro- 
pounded the  plan,  and  invented  the  arrangement  of  jot 
and  hoee  for  artificial  rain  ? 


FRENCH  INVENTIONS. 

The  prizes  awarded  this  year  by  the  SocietiS  d'En- 
couragement  pour  I'lndustrie  Nationale,  for  inven- 
tions and  improvements  in  manufactures  have  just  been 
published.  Grold  medals  were  awarded ;  To  M.  J.  Bubosc, 
for  haying  executed  the  first  portable  stereoscope,  thus 
rendering  the  use  of  that  instrument  extremely  easy. 
Stereoscopes  are  now  sold  in  France  to  the  amount  of 
several  millions  of  francs.  To  M.  Gu^rin,  the  inventor 
of  a  system  of  self-acting  breaks  for  railway  trains. 
When  the  stoker  has  shut  off  the  steam  and  taken  the 
nsual  precautions  for  stopping  the  train,  the  effect  is, 
that  the  nearer  tho  carriages  are  to  the  tender,  the  closer 
they  araroach  each  other,  so  that,  while  the  last  and  fore- 
last  vehicles  of  the  train  are  still  apart,  the  bufiers  of  the 
first  and  second  have  already  met,  and  their  shafts  are 
driven  further  in  than  those  of  the  third,  fourth,  &c. 
This^  circumstance  has  been  turned  to  account  by  M. 
Gu^rin,  for  the  buffers  act  upon  his  break  while  they  are 
being  driven  in,  and  the  break  resumes  its  former  posi- 
{i(m  as  soon  as  the  train  has  stopped,  in  consequence  of 
the  gradual  action  of  the  springs  of  the  buffei-s.    These  | 


breaks  are  now  extensively  used  on  the  Orleans  Hallway. 
To  M.  I.  Pierre,  Professor  of  Chemistry  at  Caen,  for  his 
researches  into  the  efficacy  of  marine  manures.  To  M. 
Fritz-SoUier,  a  manufacturer  of  India-rubber  articles, 
for  having  re-discovered  a  method  (previously  found,  but 
neglected,  by  MM.  Sace  and  Jonas  in  1846)  for  trans-* 
forming  linseed  oil  into  a  substance  resembling  caout- 
chouc, by  treating  it  with  nitric  acid.  This  new  com- 
pound is  now  applied  for  making  waterproof  stuff?, 
saddlery,  d:c.  To  MM.  Gerard  and  Aubert  for  a  pro- 
cess by  which  caoutchouc  may,  without  undergoing  a 
previous  dissolution,  be  rolled  out  into  thin  leaves,  threads, 
or  pipes.  They  also  are  the  inventors  of  the  alcalisation 
of  that  substance,  a  process  which  renders  it  less  brittle 
and  much  stronger  than  vulcanised  caoutchouc.  Ta 
MM.  PeiTcaux  and  Clair ;  to  the  former  for  his  India- 
rubber  valves  and  other  improvements  in  instrument 
making ;  and  to  the  latter  for  a  new  kind  of  dynamo- 
meter. Medals  of  platinum  were  given  to  M.  Derrien, 
for  his  manufacture  of  artificial  manure  of  invariable 
fertilising  power;  and  to  M.  £.  Muller,  for  a  work  on 
agricultural  and  workmen's  habitations.  Silver  medals^ 
were  awarded  to  Mr.  Stanley,  for  the  manufacture  of  arti- 
cles in  basalt  and  lava ;  toM.  Bumesnil,  for  an  Improved 
plaster  kiln;  to  M.  Gaudonnet,  for  improvements  in 
pianofortes;  to  M.  Tripon,  for  a  process  of  aquatint 
washing  on  stone,  imitating  Indian  ink  drawings;  to 
MM.  Carmoy  and  Colas,  for  gilt  nails  and  a  machine 
for  making  them ;  to  Dr.  Benet,  for  a  contrivance  for 
washing  foul  linen  by  pressure;  to  Dr.  Guyot,  for  a 
loom  for  weaving,  at  a  very  trifiing  cost,  straws  mats  for 
gardening  purposes-;  and  to  M.  Kwin,  for  a  plan  for  re- 
tailing good  and  nutritious  food  to  the  poor  in  portions 
of  the  value  of  five  centimes  each.  Bronze  medals  were 
awarded :  to  M.  de  Luca,  for  an  improvement  in  blow- 
pipes, producing  an  uninterrupted  stream  of  air  by  means 
of  a  hollow  bsdl  of  India  rubber  acting  as  a  reservoir; 
to  M.  Troccon,  for  an  improvement  in  the  lamps  called 
moderators ;  to  MM.  Lacassagne  and  Thiers,  for  a  regu- 
lator applicable  to  the  electric  light;  to  M.  Bruno,  for  a 
writing  apparatus  for  blind  people,  consisting  in  a  steel 
point,  producing  letters  in  relief  on  a  kind  of  paper  used  for  ' 
counterdrawing ;  to  M.  Masse,  of  Tours,  a  blind  man,  for 
a  curious  and  ingenious  contrivance,  by  which  those  who, 
like  him,  have  had  the  misfortune  to  lose  their  eye- 
sight, may  express  their  ideas  on  paper  by  means  of 
printing  types ;  to  M.  Colard  Vienot,  for  an  apparatus 
enabling  the  blind  to  write  music ;  to  M.  Devisme,  the 
well-known  gunsmith,  for  an  improvement  in  revolvers, 
by  applying  to  them  the  principle  of  the  Mini6  rifle ;  to 
M.  Yitard,  a  carpenter,  for  an  instrument  by  which  the 
cubic  contents  of  timber  or  trees  may  be  ascertained  off- 
hand ;  to  J.  Pouillen,  for  a  bed  of  a  peculiar  contrivance 
for  patients;  to  M.  Heilbronn,  for  a  process  by  which 
zinc  may  receive  a  coating  of  paint  as  durable  as  that 
which  may  be  given  to  .sheet-iron ;  to  M.  More,  for  a 
flexible  globe  for  the  study  of  geography,  admitting  of 
its  being  folded  up  like  an  umbrella ;  to  MM.  Lenz  and 
Houdara,  for  a  system  of  pedals  and  counter-pedals  in 
pianos,  by  which  the  highest  notes  may  be  simultan- 
eously combined  with  the  lowest;  and  lastly,  to  M«. 
Tiget,  for  an  economical  process  of  baking  bricks. 


LIGHTING  MINES  BY  GAS. 

Mr.  Fryar,  of  the  School  of  Mines,  Bristol,  has  ad- 
dressed the  following  communication,  dated  from  Pen- 
zance, to  the  editor  of  the  Bristol  Mirror : — 

"  Sib,— The  lighting  of  metalliferous  mines  is,  per-^ 
haps,  a  subject  of  greater  importance  than  most  people 
are  willing  to  admit.  It  is  not  only  so  In  a  financial' 
point  of  view,  but  what  is  of  greater  importance,  in  a 
sanitary  one.  It  appears  that  a  light  by  gas  will  con- 
tinue to  bum  about  three  times  as  long  in  the  same- 
quantity  of  air  as  a  candle  with  about  equal-sized  fiame,^ 
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and  thai  a  gaa  light  of  ordinary  size  is  sufficient  to  light 
a  pitch  worked  by  four  men  and  two  boys ;  in  other 
words,  in  this  case,  one  light  by  gas  is  equivalent  to  six 
lights  by  candle.  According  to  this  there  will  only  be 
about  one-ninth  or  one*tenth  the  quantity  of  carbonic 
acid  gas  giTen  off  by  gas  light  of  what  would  be  made  by 
six  candles,  assuming  the  flame  of  two  candles  to  be 
about  equal  to  one  flame  by  gas.  Light,  whether  natural 
or  artificial,  operates  veiy  considerably  on  the  animal 
spirits.  The  workman  feels  much  more  animated  and 
cheerful  in  working  by  the  light  of  the  brilliant  olefiant, 
than  he  does  when  having  to  ply  the  pick  or  mallet  by 
the  dim  light  of  a  dirty  candle.  This  feeling  of  cheer- 
fulness is^not  only  oonducive  to  health,  but  is  calculated 
to  inspire  the  miner  with  energy,  and  enable  him  to  do  a 
greater  amount  of  work  in  a  given  time  than  he  could 
otherwise  do.  After  the  first  cost  of  apparatus,  fittings, 
dec,  it  appears  that  the  cost  of  lighting  by  gas  is  only 
equal  to  «Ji>out  half  of  that  by  candle.  The  gas  at  the 
Balleswidden  mine,  near  the  Land's  End,  is  carried 
down  to  the  110  fathoms  level  by  a  pressure  at  the  sur- 
face of  about  7  lbs.  per  square  inch,  the  lights  in  the 
shaft,  which  is  sunk  on  the  lode,  burn  with  a  steady 
dear  flame,  exposing  all  the  pumping  gear  and  ladder 
fittings  for  many  fathoms  at  one  view.  In  the  levels 
the  same  steadiness  and  brightness  of  light  are  almost 
equally  servioeable,  and  in  the  ends  and  pitches,  with  the 
india-rubber  tubing,  which  is  lined  with  wire  coil,  the 
light  can  be  moved  about,  or  stuck  up  in  clay,  with  al- 
most as  much  facility  and  convenience  as  a  candle.  I 
am  happ^  to  hear  that  Mr.  Wright  is  also  giving  atten- 
tioa  to  lighting  coal  mines  by  gas.  I  am  persuaded  that 
such  may  be  done,  although  the  cost  of  fittings  in  a  coal 
mine  will  be  greater  than  that  in  a  metalliferous  mine, 
because  of  the  greater  quantity  of  material  worked 
away,  and  the  consequent  numerous  changes  that  must 
constantly  be  made.  On  the  other  hand,  the  cost  of  coal 
for  gas  making  will  not  be  so  much.  I  am  afraid  that 
fire  damp  mines  will  offer  considerable  difiiculty  to  light- 
ing by  gas." 


VITALITY  OP  SEEDS. 


It  has  long  been  a  disputed  question  among  botanists, 
whether  the  uniformity  existing  in  the  vegetation  of  dif- 
ferent islands  and  continents  living  no  other  communi- 
cation with  each  other  but  a  wide  cxpahse  of  ocean  is 
owing  to  a  special  creation  in  each  instance,  or  to  an 
interchange  of  seeds  transported  from  one  shore  to  ano- 
ther by  the  waters  of  the  sea.  M.  Oh.  Martens,  profes- 
sor at  MontpeUier,  in  a  letter  to  M.  Flourens,  recently 
communicated  to  the  Academy  of  Sciences,  gives  an  ac- 
count of  cei-tain  experinients  he  has  instituted  for  the 
purpose  of  ascertaining — 1 ,  whether  many  kinds  of  seeds 
are  specifically  lighter  than  sea- water,  so  as  to  swim  on 
the  surface;  and,  2,  whether,  after  having  undergone  the 
action  of  sea-water  for  a  certain  length  of  time,  they  are 
still  in  a  condition  to  j;erminate.  With  regard  to  the 
first  question,  M.  ^lartens  has  found  thafout  of  a  certain 
numl>9r  of  difterei^t  kinx^  of  foesh  seedS)  chiefly  of  alai^e 
size  taken  ai  random,  tfwo-thirds  will  swim  <^  bie  waters 
of  the  Mediterranean,  -the  density  of  which  is  1*0258.  To 
anertain  the  seeoud  auestion,  M.  Martens  caused  a  laiige 
box  of  sheet  iron  to  be  made,  divided  into  100  compart- 
ments. Ninety-eight  of  ^ese  compartments  received 
a  certain  numlier  of  seeds  of  different  kinds,  and  the 
ai^Mu»tus  thus  pre^red  was  fastened  to  a  buoy.  A 
laige  number  of  minute  holes  pierced  in  the  sides  of 
the  box  allowed  the  water  free  ingress  and  egress, 
without  any  danger  of  the  seeds  being  washed  away. 
After  a  lapse  of  six  weeks  the  box  was  taken  out  of 
the  sea  and  opened,  when  out  of  the  98  kinds  of  seeds 
41.  were  found  completely  rotten.  The  remaining  57 
kinds  were  immediately  sown  in  pots  filled  with  earth 
taken  from  a  heath.    Of  these,  85  kinds  only  germi- 


nated, including  17  of-  t|a>se  which  are '  specifically 
heavier  than  sea  water,  and^  could  not  therefore  be 
transported  to  any  distance ;  so  that,  out  of  98  spedes, 
18  only  might  germinate  after  a  six  weeks'  voyage,  under 
the  most  favourable  circumstances.  Bepeating  the  ex- 
periment with  the  35  kinds  which  had  resisted  the  ac- 
tion of  sea  water  fbr  this  space  of  time,  M.  Martens  left 
them  for  three  months  exposed  to  its  action,  and 
then  found  11  in  a  rotten  state ;  of  the  other  23  only 
nine  germinated,  two  of  which  were  specifically  hearier 
than  sea  water;  so  that,  after  three  months'  sojonrn 
in  the  sea,  a  period  most  likely  to  be  the  usnal  one, 
seven  kinds  out  of  98  might  have  some  chance  of  ger- 
minating. The  Ricinut  eommunU  and  CfucurbUop^  are 
among  the  number.  Now,  if  all  the  dangei-s  be  taken 
into  consideration  to  which  a  seed  must  be  exposed 
during  a  long  voyage,  as  well  as  the  ditBcolties  it 
must  meet  with  to  find  a  congenial  soil  on  landing, 
with  other  circumstances  calculated  to  promote  its  ger- 
mination and  subsequent  preservation  from  destraction, 
M.  Marten  concludes,  with  M.  Alph.  De  Canddle,  that 
the  transportation  of  seeds  by  sea  must  have  had  a 
very  small  share  in  the  propagation  of  plants  to  other  shores, 
and  that  the  hypothesis  of  simultan'eous  creations  in 
different  parts  of  the  globe  acquires  much  probability. 
M.  Martens,  however,  omits  from  his  calculation  the 
geological  conaderation  that  miany  parts  of  the  surfaod 
of  the  globe  now  separated  by  sea  were  at  one  time 
united. 


PHOTOGRAPHING  ON  WOOD. 

The  following  is  extracted  from  the  SciaiHJSc  Amerh 
can : — 

**  In  preparing  wood  engravings — such  as  are  employed 
in  all  books  and  newspapers  where  the  pietoies  w 
printed  on  tho  same  sheet  and  at  the  same  time  with 
the  t}'pes  or  letter-press-— the  picture  is  first  drawn  hy 
hand  on  the  smooth  block  of  wood,  and  the  lines  and 
shades  are  subsequentlr  raised,  or  rather  the  white  ear- 
face  is  tunk  by  the  sklu  of  the  engraver.  A  patent  was 
issued  on  the  5th  of  May  last,  to  R.  Price,  of  Woteester. 
Mass.,  for  a  process  of  photographing  on  wood  in  lieoot 
drawing  by  hand,  which  has  since  been  so  far  developed 
by  the  proprietors,  C.  J.  B.  Waters  and  Co.,  of  No.  SO 
Fulton-street,  this  city,  as  to  be  pronoonoed  sttocero 
by  some  of  our  best  enfftavers.  The  sur&oe  is  so  pwnawd 
as  to  be  sensitive  to  light  like  the  glass  or  paper  iapffM 
in  the  ordinary  photographic  processes,  and  the  image  « 
any  object  is  thus  Impressed  upon  the  block  with  greater 
accuracv  than  it  is  possible  to  accon^plMi  by  biiBiao 
skill.  We  have  seen  some  wood  blocka  bearing  very  fio* 
pictures  produced  by  this  means,  and  a  number  of  ^ 
pictures  have  lieen  engraved  andjorinted,  showing  that 
it  is  practicable  so  to  use  them.  The  principal  defect  n 
such  "  sun  pictures"  for  this  purpose  is  their  too  gi«»J 
delicac)'  and  faintness.  If  this  can  be  overcome,  and  i» 
pictures  be  produced  wiCh  the  vigour  and  strength  of  ff- 
dinary  Indian  ink  work,  the/invention  wiU  very  greatly 
facilitate  the  production  of  illustrated  books  and  news- 
papers, and  it  is  quite  probable  that,  with  practice,  en- 
gravers may  accustom  themselves  to  worit  from  these 
drawings  as  now  produced,  without  diflScuUy.  Atpn* 
sent  the  invention  is  most  successfid  in  reducing  engrav- 
ings from  copies.  It  is  now  in  daily  use  for  this  purpose 
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SOUTH  KENSINGTON  MUSEUM. 
During  the  wo^k  ending  19th  September,  1857.  the 
visitors  have  been  as  follows : — On  Monday,  Tuerfay, 
and  Saturday  (free  days),  1,947 ;  on  Monday  and  Tnefr- 
day  (free  evenings),  7,199.  On  the  three  studente'  days 
(admission  to  the  public  6d.),  578 ;  one  students'  ereniog, 
Wednesday,  165.    Total,  9,889. 
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"  ASSOCIATES  OF  THE  SOCIETY  OF  ARTS." 

Sib,— Ab  a  very  old  member  of  the  Society,  I  shall  be 
glad  to  be  informed,  through  the  medium  of  the  Journal, 
what  is  meant  by  the  designation,  **  Associates  of  the 
Society  of  Arts,"  alluded  to  in  the  Programme  of  the 
Examinations  advertised  in  your  columns.  Is  it  that  we 
members  are  so  peculiarly  distinguished  by  our  attain- 
ments in  science  and  arts,  all  of  us,  that  we  are  to  have 
humble  disciples,  in  the  name  of  Ai»octates,  in  imitation 
of  other  worshipful  societies,  whom  we  are  gradually, 
after  due  service,  to  permit  to  unloose  our  shoe-latchets? 
If  we  were  a  professional  body  of  surgeons,  or  physicians, 
or  poeU,  or  engineers.  Or  butchers,  or  bakers,  or  sawyers, 
or  cutlers,  or  tailors,  or  shoemakers,  the  distinction 
might  be  understood,  but  an  Associate  of  all  these,  and 
many  more  whom  we  number  amongst  our  ranks,  is  to 
make  the  aspirant  an  Associate  of  '*  all  things  and  also 
some  others."  And  how  is  the  Associate  to  be  distinguished 
from  the  full  Member?  And  how,  if  the  Awociate, 
smitten  with  ambition,  tenders  the  annual  two  guineas 
to  get  into  a  "higher  spear?"  Will  the  Secretary  be 
instructed  to  refuse  his  tender  till  approved  by  the 
Council  ?  And  wiH  it  not  be  necessary  to  have  some 
special  designation  to  distinguish  the  Associate  from  the 
Member,  more  or  less  ridiculous?  The  Engineers  were 
once  unhappy  in  their  choice,  M.I.C.E.  People  could 
not  help  reading  the  letters  as  a  word,  and  infallibly  re- 
curred to  their  thoughts  the  Latin  phrase,  "  JParturiwU 
monies  na$eUur  ridtetiut  mut,**  Are  we  all,  members  and 
associates,  to  set  up  Science  and  Arts  patent  letters  of 
nobility  after  our  names,  M.S.A.,  and  A.M.S.A.  Old 
stagers  will  shirk  the  dnbionshonour  with  knowing  tact, 
but  fancy  the  astonishment  of  the  world  when  all  the 
Ajasociates  of  our  body  put  upon  their  business  cards  the 
mystic  Amsa  mth  the  statement  of  their  worldly 
occupations. 

"  Who  can  this  Amsa  be^" 
would  be  the  inquiries  far  and  near,  of  the  great  mass 
of  the  uninitiated.  Peter  Parkins,  Amsa,  cheesemonger ; 
Paul  Larkins,  Amsa.  chimney-curer ;  Perry  Popkins, 
Amsa,  ivory-turner;  Dickenson  Hopkinson,  Amsa,  baker ; 
CsBsar  Augustus  Pudds,  Amsa,  danciog-master ;  Leman 
Lougsight,  Amsa,  optician.  It  would  infallibly  become  a 
subject  for  the  recondite  inquiries  of  Punch,  who  would 
christen  it  a  new  Amsatic  League,  and  make  it  a  stock 
subject. 

^  All  this  kind  of  thing  is  mere  pufiery ,  offering  tempta- 
tions of  spurious  worldly  advantage  as  an  inducement  to 
factitious  parrot  studv,  under  the  name  of  education, 
with  a  view  to  make  the  Society,  or  those  who  make  it 
their  "  oyster,"  the  dispensers  of  patronage.  The  So- 
ciety is  to  be  a  great  sponge,  which  is  to  "suck  up 
the  nation's  countenance,  its  rewards  and  authorities ;" 
and,  when  the  wielders  need  it,  "it  is  but  squeez- 
ing it,  and,  lo !  sponge,  it  is  dry  again."  "  Nomina- 
tions to  appointments  placed  at  the  disposal  of  the 
Council."  John-street  a  house-of-call  for  people  out  of 
place-* a  fountain  of  patronage.  It  reqmres  little 
forethought  to  predict  that  thia  kind  of  thing  will  not 
work,  and  will  be  against  the  interests  of  the  Society, 
which  is  a  thoroughly  heterc^eneous  body,  made  up  of 
all  classes,  taking  an  interest  chiefly  in  practical  art,  and 
its  development  m  new  phases,  and  only  contingently  in 
science.  The  Society  essentially  turns  on  the  production 
of  the  new,  and  not  on  the  routine  of  the  old,  which 
"  science"  is.  Things  create  theories,  theories  rarely 
create  things.  We  see  this  constantly,  steaming  across  the 
Atlantic  inclusive.  I  therefore  think  that  this  hobby  of 
examinations  is  getting  to  be  overridden,  and  is  likely  to 
degenerate  into  as  much  routine  as  any  red-tape  or  cir- 
cumlocution ofBce  extant.  It  will  put  us  into  the  con- 
dition of  Chinese  so  far  as  it  goes,  and  take  out  the 


originality  and  manhood  from  amongst  us.  It  will 
create  a  hup^  growth  of  "  ffrinders"  occupying  chambers 
in  the  vicinity  of  the  Adelphi,  and  ^dually  stir  up 
jealousy,  and  then  contempt.  It  is  notorious  that  College 
wranglers  are  of  little  use  for  the  work  of  the  world. 

At  best  this  seems  a  contrivance  to  substitute  a  routine 
judgment  of  the  Society  to  supply  the  want  of  faculties 
in  employers,  and  establish  a  royal  road  to  employment 
if  not  to  knowledge,  like  an  agency  office  for  domestic 
servants.  And  this  is  totally  at  variance  with  the  true 
objects  of  the  Society,  viz.,  to  bring  new  and  important 
practical  things  permanently  before  the  public,  and  to 
remove  impediments  pressing  on  the  development  of 
progress.  The  essential  qualities  which  constitute  the 
greatness  of  the  British  nation  cannot  be  produced  by 
rule,  and  tlie  Society  should  strenuously  escnew  all  thiMb 
savours  of  quackery,  if  it  means  to  retain  it«  hold  of  the 
public  respect.  Let  it  agitate,  and,  as  Lord  Qranville 
says,  "  poke  its  nose  into  every  thing"  as  much  as  pos- 
sible, but  let  it  beware  of  trying  to  become  an  oracle  or 
certificatemonger,  or  vendor  of  diplomas,  a  competitor 
for  examination  customers   by  the  agency  of  unpaid 

Srofessors,  who  must  eventually  be  paid,  directly  or  in- 
irectly. 

If  it*  be  meant  to  change  the  Society  altogether  from 
what  it  is,  into  a  new  kind  of  London  University,  let  ua 
at  least  understand  this  clearly,  and  take  the  general 
sense  of  the  members  on  the  question.  Those  who  die- 
sent  can  then  separate  and  adhere  to  ]>ractical  discovery 
in  the  new,  while  the  others  examine  in  the  established 
routine  and  grant  diplomas.  Doubtless  both  will  have 
their  sphere  of  utility. 

Let  it  be  clearly  understood  that  education  is  in  itself 
a  good  and  vitally  important  thing — a  blessing — ^butnot 
exactly  such  as  the  competitive  examiners  may  conceive. 

P» 

FlAsbiuy,  Sept.  21,1857. 

MR.  THWAITES'S  CYPHER. 

Sin,-^On  looking  over  some  of  m}*  old  papers,  I  find 
an  error,  which  is  calculated  to  mislead  general  readers,, 
in  my  letter  to  you  in  referenee  to  the  cypher  which 
Mr.  I'hwaites,  of  Bristol,  has  discovered. 

That  letter  was  inserted  in  your  journal  of  October 
20,  1854,  and  in  it  I  said  that  the  cypher  to  wliich  Mr. 
Thwaites  lays  claim,  was  first  invented  by  Bishop  Wil- 
kins  more  than  half  a  century  ago.  I  ought  to  have  said 
that  it  was  invented  by  Bishop  Wilkins  more  than  & 
century  and  a  Air/f  ago,  and  even  that  is  not  making  the 
most  of  it,  for  Bishop  Wilkins  was  master  of  Trmity 
College,  Cambridge,  m  1659,  and  died  in  1672. 

I  hope  your  readera  will  excuse  my  inadvertence,  and 
that  you  will  kindly  enable  me  to  correct  it  by  inserting 
this  letter  in  your  'next  journal.  By  so  doing  you  wllT 
greatly  oblige,  Yours,  &c., 

J.  B.  KEARNEY,  M.A., 
Master  of  the  Special  Department,  King's 
School.  Canterbury. 

Predocts,  Cantertraiy,  Sept.  15th,  1867. 


T^tamlmp  if  Institntums* 

HiTcuix. — The  twenty  second  annual  meeting  ef  the 
Mechanics'  Institution,  was  held  on  Thursday,  the-  17th 
inst.,  David  Lloyd,  Esq.,  Vice-President,  in  the  chair.. 
The  meeting  was  wcll>attended  by  the  members.  The 
report  of  the  committee  was  read,  from  which  it  appeared 
that  the  Institution  oontinnes  in  a  highly  prosperous 
state.  The  soirk  and  exhibition  of  Works  of  Art,  held 
last  October,  in  commemoration  of  the  twenty-first  an- 
niversar}',  proved  highly  successful,  lieing  visited  by  1410 
persons ;'  the  profit  amounted  to  £7  58.  2d.  The  entries 
m  the  librarian's  book  show  a  steady  increase^  over  btt 
year,  each  month  being  higher  than  the  corresponding 
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one  of  last  season.    The  namben  last,  year  vera  2465 ; 

this  year,  2871,  an  increase  of  406,  .On  analysis,  ibis 

number  is  found  to  consist  of— » 

Works  on  Theology 75 

Voyages  and  Tn^vels .4.    407 

Biography ^ ,..•,.«.„.,♦    -3^, 

Poetry  and  Drama 79 

On  Arts,  Sciences,  &c 309 

•*  History 479 

"   Fiction 266 

Miscellaneous ........«k^    896 


.,... 


8871 


It  is  satisfMtory  to  ted  ibat  H  isM  xnKjMity.are  o£,  I 
an  instructive,  useful  cfaaroeter/  The  lefetmwr, -ift'^B ' 
number,  were  well  attended.'  The  committee  are  en- 
couraged by  this  fact,  that  much  more  interest  exists  now 
than  when  the  amateur  lectures  were  first  established. 
The  expenses  attending  the  lectures  amounted  to 
^63608.  6d.,  the  receipts  to  £64  3s.  9d.,  leaving  a  balance 
of  £28  3s.  3d.  in  hand.  The  committee  feel  deeply  in^ 
debtedto  those  gentlemen  who  have  so  kiiidly  aide4 
them  in  this  department.  They  are  happy  to  be  aWe  t6 
state  that  arrangements  have  been  made  for  a  continuance 
of  these  lectures,  and  that  seven  will  be  delivered  before 
Christmas.  October:  2  lectures ''On  Modem  Egypt  and 
the  Egyptians,"  by  J.  S.  Noldwritt,  Esq. ;  "  On  the  Wild 
Flewers  of  the  Neighbourhood,"  by  Mr,  W.  Dawson. 
November:  "On  Language,"  Bev.  J,  O.  Seager,  of 
Stevenage,  Herts;  *' On  Astronomy,  the  Solar  System,** 
W  Mr.  Palmer.  December:  "  Pompeii— Pitst  and 
Present,"  Mr.  A.  R.  Abbott;  Master  Hugh  Laiim^r, 
Biihop  of  .Worcester— Martyr  1666,"  by  Mr.  Joseph 
PoUard.  The  number  of  works  purchased  for  the  Institu- 
tion during  the  year  has  been  157,  at  a  cost  of  £44  Os.  lOd. 
The  committee  have  much  pleasure  in  stating  that  a 
first-olass  certificate  and  prize  for  agricnltUi^  were  ob- 
tained at  the  last  examination  of  the  Society  of  Arts  by 
one  of  the  members.  They  hope  next  year  to  be  able 
to  record  the  obtaining  of  others  at  the  examinations 
next  year.  The  treasurer's  report  shows  an  inoome  of 
£117  9s.  lljd.,  and  an  expenditure  of  £102  68.7Jd.  The 
Ini^titution  remains  perfectly  free  from  debt,  and  has  a 
d^ar  balance  of  £16  3s.  4d.  in  hand.  It  wau  carried 
unanimously,  that  the  report  be  printed  and  circulated. 
The  Rev.  Lewis  Hensley,  Vicar  of  Hitchiu,  was  elected 
President  for  the  ensuing  year,  and  the  following  gentle- 
men Vice-Presidents:  William  Hawkins,  Esq.,  David 
Lloyd,  Esq.,  Francis  Lucas,  Esq.,  William  Lucas,  Esq., 
James  Hack  Tuke,  Esq.  Mr.  Joseph  Pollard  wasre- 
elected  Hon.  Treasurer,  and  Mr.  George  Lutchmore  Hoii. 
Secretary,  in  the  place  of  Mr.  Times,  who  resigned  the 
office.  The  proceedings  closed  with  the  appointment  of 
th^  Committee. 


Dated  \UkA§igm$t,l8K,     .         .  , 

nuuiufltcton  of  alnm. 
)a  73.  AYigntte  Jowph  Andur,  Parii— Imiu  umuiwiU  iirattlsthWB^- 
for  Isdies*  pettlcoftU  and  other  aimilar  artidet. 

2194.  ThonMf  Keddy,  Handiworth.  StaUbnbhim— New  or  ImpceteA 
Tiiarhlnery  for  Um  CTritiTatloiistf  toad* 

2i^  Edward  Lund,  MalMnt»ter^*Snp{JK»At/  vi  osduy  valwf , 
pqmp«jand water plugt.  ,,  ,  rr      -, 

fM|s.  WflUa«««Fll«9r<  Bv^i^IltlpraTeiBMtl^iiJ^etetiftllUli  Atf 
\  stean  hoiMer  MpMatiif •  » /  .    .  ,      ▼ 

1207.  ^rani  Buff;  Grari'iiui'road,  nd  Mattmblili  Oiitk&id^^obl^- 
•teeefc-Mjchineiy  or  appMatcu  ^or^foMMM^uH  pitatptiMt. 
nbrics  and  r^bteiing  tno  same.  . 

DaMVimdAfigtut,'ik^!  '  ^'     '^''^^      ^^'     * ' 
2238.  HMrvXMroki,  9S.  Moo«aHafnreet->-Aa  UWfflMjrfiiij  Wimfi     ' 
(A  communication^)  ,  '  i  *    I 

'     Di>ferf25rt^lvi«#,t8ST.     •   "'     ^-  '   '    -'^l-    • 
3i42.  nttneb  Fratlm,  Mmoheiter— CerUin  iootWiiHlU'SaJkfM-  ^  < 
ratuf  to  be  applied  to  the  spiodlea  or  macMnei  fbr  praMruf» 
ipinnin;,  and  doabling  cotton,  and  tthet  wMs  aianrai:       ' 
,  PftedVtiJ^A^mmttlWiy,   ,  *  -Tti* 

224b.  Jolm,McI<aae,  Ms^chester— A  macULne  or  apparatus  for  waan- 

I        Jng^Drckiittlng^      /  .  w      .'    .  :A     ' 

9288.  Chftrlea  Thompion  and   James  Ttuunpsqii,  ^xeen  rBridn  v 
I        fbundfy,lHMlIfaam{LaacMl]|}«--lm^roreifi6ntilp'»ptttf'ms'  ' 
;  pu  dta^atsiw  «mdf nt«d  1>«te^  tk,  «i  otiien  0«Mi#M»OLf .  « 
stoam  pipes,  drybg  cyllndera,  an4  pther,^ppai»^o«  wte«^  ^ 


[  lu  oMtf ^oTOUia 


^^rr'^- 


meiMs  fn  prepftruig  4Bd  treating  aaphc 
alQolkoL  -r  .:..->::.    >, 

DaUd  28/*  Attgtut,  1857. 
•227^.  John  Dmmgoole  Diwty,  OnlaiJ— impiuieuwilll  iil  saddloi. 

Dcted  29ik  Angwtf  1867. 
227JB.  Ooorge  Comntlif «  ^li^uMi-4SD|)ro«)Bp6<|rfa  l^f^l^Matae  te 
thermometxlc,  hrgrometnc,  and  barometnc  purposes. 

JOMatzutAt^mUiBSfii''  J  it'H  iiciaJ  c 
2282.  Peter  Spenoe,  Pendleton— fmprorements  in  the 

of  snlphnrio  add,  afedlnMNoinlog  lalts  ofai 
2264.  William  Cliirk«  58,  qhnDoeT7«laM^topttvciPMtfi!Sn4U)  af«^<- 

pU»tion  of  portoblo  nilf  fw  ^M.%9  ^19^(^    ^ppipms^  j. 

&86.  George  Hailen  Cottamuld  Hteit^ffiolM  Oottktii,Bi!.^1nnaii^* 
Iron  Works,  Old  St.  Pancras-road— Improvementa  in  the 

Dated  1st  September,  1 857. 

-SmproVemtots  fl^tln^jliJar^^ 

3^1.  Georg*  Bell,  South  Inch-Michad,  P«rth.  ^.9«^ImttOTe- 

meata  in  reaping  and  mowing  ttadUi^es.     '      *'      ^^ 

9217.  Xogielis  Graiet,  /uiir.,  ind  Al«xls  VlMhVMtfli^Ail  %0iMr' 
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ippuoATiom  roft  riTxirrs  and  pBononoH  allows^. 

IFram  QauUe,  September  18.] 

,     D«/Af22fuf  Affftf,1867. 

1444.  Edmund  miCalcer,  Rochdale,  Atfred  Law,  Little1)oroiigfa,  and 
James  Fletcher,  LltUe  Clegg,  near  Litttebor<m2-llm- 
prorements  in  steam  engines.  ^^ 

— «   ».  i)««ft*  281*  J«(»,  1857. 

2060.  Pierre  Alexia  Fmndase  BoboBairParia-Improtcmtets  in  pw- 
aerring  and  otherwise  treating  anbaal  and  VMretaUe  sub- 
stanoes,  and  in  the  pnrifleatlon  of  oils  empkgr«d  thcfdn,  and 
which  migr  be  used  for  other  purposes. 
Dated  61*  August.  1857. 

2121.  Setastien  Bottnri,  Paris,  Rue  de  la  Roqnette,  140-.A  vrstem 
of  weaving  fbr  the  mannilMSture  ofdl  kinds  of  teltllt  goD-is, 

or  double  llMjd,  Gobeltos  Upesti7,  drapei7.  TeWeU,  dnmi^^ 

lISS!:i  i?,  "*  ®1??'  •'**«1«^  bj  means  of  a  fhune  which 
replaces  the  Jacqojird  locmu 

D^ed  13/A  August^  1857. 

2168.  WUliam  Smith  Wheatcroft.  and  James  Newton  Smith.  Man- 

S^fiSTJl"'?*?"®**?.  \,''^''^  "d  the  chamben  con- 
nocted  therewith,  applicable  to  hTdraats  and  tana  for  the 
•nppljr  of  water  and  oUxer  fluids.  ^  "     * 


Dated  2iMf  September,  1867. 

2SB9.  EtanLdgh,  MaadiMter-lnipx«vainnts  iii  ttMiMfOltniW^^* 
tela  par^  of  madiiisnrorapp«rtttai«8fld  te  -prftpatfttr'nA 
splnaincootioqasdotnerflbrMStsnbstaiMas,^  .,^      ., 

2301.  Thomas  Welcome  Rojrs,  Southampton,  Iioag  Jalaiid,  Aev 
Tork^Improred  appariitas  applicaliM  to  tUeS^ohi  dr 
whales  and  other  purposes.  :     >     ^*        *   ' 

;^803.  Jamea  Petri*,  Hochdala^Tippiwremeptf  iaapps«««ds4wi 
.    latlng  the  admission  of  air  to  fttmaces.,.      '  .«/     .< 

DatedlrdSe^ember.im.,         '         '        , 

2806.  Thooai  UMlaad  ted  Jolin  Ktbefj;  BMiUi^h^kM^i^JOM4ill4^^^ 
prorsnenlain  Uhe  o^odo  nf  msmifnitnilnj  Mmi  i^iifii  liiii 
top  notches  of  nmbrdUs  and  pmsols.      .     .    ,       .  ^,  ^ 

2307.  Joseph  RIehard  Atha,  Ueckmohdwike.  and  William  PeeiMa 
and  WUUam  Spnrr,  Birstd, Yorkshiro—ImproTemoSru'  , 
■railway  signals.  .      .'■ .  .-i"  /    I     -  j. 

8309.  Harr/In«kU»,Hertft>n|-<mprQTttmej^tsil(lli«iar^.^,M>  V  •• 
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Septepsbe^l9a, 
787.  Gooige  WiUiam  Sajrer. 
790.  William  Beaton. 
791,.  Wm«  Moxon,  John  ClaTtoa, 

and  Samnel  Feamlsy. 
793.  WiUlamMd  ^9bA  Bwoits. . 


816.  ^eaft  JoeepA  BtnnhnM. 

817.  FMeiickJohn  JoBii^  ,  ,     j. 
877.  WUliam  ChUds?i31P;  '    "V 


PiTcns  ovwxtos  vn  SrjEuy  Di^  of  aOvis'*iti(^%9^,* 


September  IBtk,    ' 
201%  Nathan  Thompson,  Jn^. 

S€ptember  UtJL 
2041,  William  Hodson. 

September  Ittb. 
2049.  G.Collier  and  8.  Tboznton. 


207l.lofdB  rtiedale:''    " 


3W2.  ArAxuffDeg^le.t''^   > 

SeptemberlMr 

2021.  John  Cunning'haia. 
2126.  Thomas  Cooper. 


/.I'.t*  - 
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FRIDAY,  OCTOBER  2,  1857. 


EXAMINATIONS. 

Mr.  Edward  Highton,  of  the  Leicester  Mechan- 
ics' IiiBtitQtion,  and  Mr.  Edward  Philip  Plowman, 
of  Bury  Bt  Edmnnd's  Commeroial  School,  both  of 
whom  have  distingaiBhed  themselves  at  the 
Society's  Examinations,  having  been  nominated 
by  the  Oouncil  to  compete  for  Clerkships  in  the 
Privy  Council-office,  have  been  successful  in  ob- 
taining appointments. 

There  were  six  appointments  for  competition, 
two  of  which  were  gained  by  Messrs.  Frank 
Marshall  and  Henry  Gullnm,  whose  names  were 
announced  in  a  recent  number  of  the  Journal; 
and  thus  four  out  of  the  six  vacancies  have  been 
filled  by  gentlemen  who  had  previously  passed 
the  Society's  Examinations  with  distinction. 


MEETING  OF  COUNCIL. 

The  following  Institutions  have  been  taken 
into  Union  since  the  last  announcement : — 

440.  Ashbourn,  Literary  Institution. 

441.  Manchetier,  New  Meohanks'  Inatitntion. 

442.  Leeds,  Yonng  Hens'  Christian  Institute. 
448.  Newmarket,  Literary  Institution. 


ON    THE   MECHANICAL  STRUCTURE   OF 

COTTON  FIBRE. 

Br  Gilbert  J.  French  (of  Bolton). 

The  following  particulars  respecting  the  mechanical 
structure  of  cotton  fibre  are  the  result  or  an  investigation 
in  which  the  author  has  for  some  time  been  engaged : — 

When  a  filament  of  ootton  is  ezamioed  ODdt r .  the 
micvoscope,  it  is  seen  to  be  twisted  on  its  own  axis  some- 
what like  a  corkscrew— difiering  in  this  respect  from 
fibres  of  silk,  wool,  and  flax,  which  evince  no  natural 
tendency  to  twist. 

This  peculiaritv  in  the 


result.  He  does  not,  indeed,  so  strongly  insist  on  the 
natural  twist  of  the  Abre,  but  he  distinctly  alludes  to  its 
*' spiral  structure,"*  and  still  more  distinctly  exhibits 
thft  peculiarity  in  all  the  woodcuts  of  magnified  cotton 
fibres,  figured  m  his  Philosophy  of  Manufactures,^ 
.  The  example  here  introduced  is  copied  from  a  portion 
of  the  engraving  of  Bauer's  drawing  already  refened  to. 
It  exhibits  parts  of  two  fibres  of  ripe  co'tton,  highly 
magnified. 


.  structure  of  cotton  has  been 

described  by  Mr.  Thompson,  of  Clitheroe,  in  a  paper 

upon  the  Hummy  Cloth  of  Eg^pt,  whieh  he  read  before 

the  Boyal  Society,  and  by  which  ho  woved  that  that   and  then  even  the  violent  process  of  reducing  those  rags 

fabric  was  linen  and  not  cotton,  as  had  been  previously  ;  to  pulp  for  the  purpose  of  making  paper,  effects  no 

supposed.  chanffo   in   the   structure    of  these   fibres."     '*  Witli 


The  twist  in  cotton  fibre  has  also  been  referred  to  by 
Dr.  Royle,  in  his  "  Culture  and  Commerce  of  Cotton  in 
India,"  where  an  admirable  example  is  figured  of  Sea 
Island  cotton  from  a  microscopic  drawing  prepared  by 
Mr.  Cornelius  Varlejr  for  IVlr.  Thompson. 

My  own  iuvestigationB^,  so  far  as  I  have  been  able  to 
carry  them,  entirely  coincide  with  the  facts  here  re- 
corded; but  it  may  be  satisfactory  to  say  tliat  an  or- 
dinary microscope,  such  as  may  be  purchased  for  a  few 
shillings,  in  the  hands  of  an.  inexperienced  observer 
clearly  exhibits  the  spiral  structui-e  of  cotton  fibre. 

As,"  however^  th^  unaided  eye  fails  to  detect  the 
slightest  twisting,, even  under  the  most  favourable. cir- 
cumstances, it  is  not  improbable  that  this  peculiar  cork- 
screw mechanism  of  th^  fibres  of  cotton  hasoeen  observed 
by,  ajid  is  known  to  comparatively  few  of  those  parties 
most  interested  in  its  use.  which  may  account  for  the 
fact  that  the  natural  twist  has  never  been  considered  (so 
far  as  I  can  learn)  witli  reference  to  its  possible  efiect  on 
any  of  thp  processes  of  the  cotton  manufacture. 

On  the  authority  of  Mr.  Bauer  we  learn  that  ^'  the 
twists  or  turns  in  a  fibre  of  cotton  are  from  300  to  800 
in  an  inch.7:|;  My  own  observations  upon  different 
varieties  of  cotton  lead  me  to  believe  the  average 
number  of  twists  to  be  very  much  less  ;  and  in  this  1  am 
suppo^d  by  the  opinion  of  G.  Lawson,  £sq»,  Demon- 
strator oi  Botany  and  Vegetable  Histology  to  ihe  Kdin- 
burgh  University,, who  has  recently  examined  specimens 
under  the  microscope  at 'my  request.  Mr.  Lawson  re- 
ports ttiat  "  the  Dumber  of  complete  turns  is  in  some 
cases  equal  to  200  in  an  inch,  but  more  usually"  they  are 
much  fewer."  , . 

Mr.  Bauer,  who  appears  to  have  had  favourable  speci- 
mens for  examination,  states  that  fibres  of  coiton  taken 
from  um'ipe  and  unopened  pods  are  always  untwisted 
Cjfliadersl  and  this  form  they  retain  ever  after ;  but  the 
fibres  taken  from  ripe  and  open  pods  are  JtatUned  and 
twisted,  and  *\  in  that  respect  they  undergo  no  change 
through  the  operations  of  spinning,  weaving,  bleaching, 
printing,  and  dyeing,  nor  in  all  the  subsequent  domestic 
operations  of  washing,  <&c*,  till  the  stu6f  is  worn  to  rags ; 


iffr.  Thompson  was  indebted  to  the  careful  microscopic 
observations  of  Mr.  Bauer  for  a  clear  indication  of  the 
distinctive  peculiarities  in  the  structure  of  ootton  and 
linen  fibres.  He  discovered  filamente  of  cotton  to  be  in- 
variably flnUened  cylinders  more  or  less  twisted;  whilst 
those  of  linen  retained  their  cylindric  form  and  were 
without  twist. 

These  tacts  were  demonstrated  by  a  careful  drawing, 
■hewing  filaments  of  cotton  and  fiax  magnified  four 
hundred  times,  which  was  engraved  in  illustration  of 
Mr.  Tbempsoo's  paper.*  About  the  same  time,  at  the 
request  of  Mr.  Pettigrew,  of  London,  Dr.  Ure  examined 
nummy  doth  under  the   microscope  with  a  similar 

*  This  paper  and  engraving  may  be  oonvenientlj  refemd  to 
in  the  Appendix  to  ISaises's  History  of  the  Cottun  Manvfae- 
turee,  when  both  have  been  repabliihed. 


change 

Ploessl's  microscope,"  he  adds,  "  I  can  ascertain  whether 
cotton  rags  have  l>eeu  mixed  with  linen  in  any  manu- 
factured paper  whatever." 

From  the  authorities  I  have  quoted,  it  m^y,  I  ap^ure- 
hend,  be  assumed  that  spiral  twisting  is  a  condition  in- 
herent in  the  fibres  of  ripe  cotton,  but  which  does  not 
appertain  to  those  which  have  been  gathered  imripe. 

It  would  be  interesting,  and  probably  useful,  to  ascer- 
tain the  exaet  time  at  whieh  the  flattening  and  twisting 
of  the  fibre  occurs ;  most  probably  it  accompanies  and  is 
caused  by  the  desiccation  of  the  fluid  contained  in  the 
hollow  cylinders  of  cotton  upon  exposure  to  the  rays  of 
ihe  sun  after  the  expansion  of  the  protecting  leaves. 

*  Philosophy  of  Manufaeturesi  second  edition,  p.  101. 
t  Ibid,  pp.  86,  87,  89. 


Baines's  History  of  the  Cotton  Manufacture,  p.  D87. 
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This  can  only  be  learned  by  a  oarefol  observation  of  the 

f rowing  plant;  Imt  there  is  good  evidence  that  the 
bres,  before  and  up  to  the  time  when  tbo  pod  opens, 
are  cylinders  without  any  twist. 

I  suggest  that  yam  might  be  spun  from  eotton 
gathered  when  protected  by  the  covering  pod  and  before 
exposure  to  the  direct  action  of  the  sun's  ravs,  materi- 
ally differing  in  many  respects  from  thai  which  is  manu- 
factured from  the  usual  (so  called)  ripe  eotton.  It  is 
very  probable  that  so  obvious  an  experiment  may  have 
been  already  tried  and  proved  to  be  vnsuooessful ;  m, 
however,  I  have  never  heard  of  it,  I  veotnre  to  soggett 
it,  though  it  is  merely  iootdental  to  the  main  purpose  of 
this  communicaiioa. 

Whatever  means  nature  may  employ  to  prodttse  the 
flattened  and  twisted  arrangement  of  cotton  fibre  in  the 
opened  pod,  it  may  be  fairly  assumed  that  the  cause  acts 
unifomuy,  and  is  followed  by  a  uniform  result.  If  the 
twist  follows  the  course  of  the  sun — a  supposition  power* 
fully  supported  by  analogy  of  the  known  effect  of  its 
agency  upon  many  other  plants— then,  the  iwisi  in  all 
fibres  in  the  same  pod  must  be  in  one  and  the  same  di^ 
rectton ;  so  also  will  be  the  case  with  each  pod  of  the  same 
plant,  each  plant  of  the  field,  each  field  of  the  district, 
and  with  each  district  of  the  hemisphere. 

I  have  anxiously  endeavoured  to  verify  this  hypo- 
thesis by  careful  observation  of  such  specimens  of  cotton, 
in  a  proper  state  for  tlie  purpose,  as  I  have  been  able  to 
procure.  These,  I  regret  to  say,  have  been  exceed- 
ingly scanty,  a  fact  which  induces  me  to  make  this 
communication,  as  I  have  myself  no  opportunity  of 
carrying  out  the  enquiry,  or  of  obtaining  tne  neoeasary 
samples ;  so  that  I  can  only  hope  to  bring  forward  swik 
facts  as  may  induce  my  readers  to  take  Bome  interest  in 
the  subject,  and  also  to  assist  by  procuring  saraplee  of 
cotton  in  the  pod  before  and  after  its  expanrfon,  from 
various  latitudes  in  both  hemispheres. 

Such  observations  as  I  have  been  able  to  make  lead 
me  to  believe  that  the  twist  in  cotton  fibre  follows  the 
course  of  the  sun.  It  is  true  that,  tn  almost  every  seed 
with  its  attached  cotton  I  have  yet  examined,  some  of 
the  fibres — more  or  less— appear  to  be  twisted,  In  abor- 
tion of  their  lengthy  differently  from  the  greater  adjacent 
mass ;  but  this  I  apprehend  to  be  the  result  of  accident, 
as  a  very  slight  thrust  disarranges  the  delicate  filaments, 
and  this  is  inevitable  in  the  packing  process  as  noiw 
conducted. 

I  am,  however,  by  no  means  desirous  that  my  opi- 
nion in  this  matter  should  be  too  folly  relied  on,  as  I 
readily  confess  myself  to  be  eompantlvely  unpractised 
in  the  use  of  the  microscope.  I  liave  therefore  sought 
tho  assistance  of  the  gentleman  already  meBtioned, 


It  is,  therefore,  impossible,  from  the  examination  of  a 
single  fl{)ecimen  of  mature  eotton,  to  pr^icat^  .what  maj 
occur  in  other  kinds  of  cotton,  or  even  to  say  with  cer- 
tainty that  Hie  prevailing  direction  of  iwiat  iu  tlxat  spe- 
cimen will  also  be  found  in  other  samples  of  Sea  I&land 
cotton,  although  I  think  such  Is  extre|ae)y  liliely  to  be 
the  case.  The  specimen  of  Sea  Island  cottoo  now  sab- 
mitted  is  certainty  more  itfongly  twisted  than  aamples  c<( 
Indian  cotton  which  I  examined  some  time  ago. 

'•  In  the  event  of  your  desiring  a  further  Drosecuti^n 
of  the  sul^eot,  please  bear  in  mmd  that  iizirip«  and  un- 
opened cotton  pods  are  most  instructive  in  aucU  au  inves- 
tigation. ,  .      . 
"  I  am,  dear  Sir,  yours  faithfully. 

*'  G.  LAWSOK.  F.B.P.G. 
"  Demonstrator  of  Boti^nv  and  Tes^taUe 
Histology  to  thp  Edinb,  Umt'enity, 
Seci  Bot.  Sbc, 


I 


»  To  Mr.  Gilbert  J.  fytnch,  BoUoo,  Umeaikiui.** 

1  have  examined  Dnmeroos  varietiea  of  ooiton  wod. 
and  find  a  great  disparity  in  the  number  pf.  twids  in  a 
given  length  of  fibre  when  seen  unoer  the  JMicroscop 
Unfortunately,  1  have  no  precise  knowledge  of  the  cir- 
cumstanoes  and  locality  of  the  growth  of  the  speehneBs. 
and  therefore  dare  not  ofier  any  opinion  as  to  the  pts- 
bahle  cause  of  the  gfeater  or  le^s  twisty    It  ^ould  it^ 

2uire  a  long  continued  series  of  careful  ot^aervattons  by 
kilful  microBCopists,  to  arrive  at  any  safe  cpnclnsion  os 
this  point.  If  I  am  at  all  canreet  in  the  deducticci 
which  I  venture  to  draw  from  the  (acta  already  ascer- 
tained, and  to  which  I  shall  now  draw  aitention,  sQ<:b 
an  inveeti|pation  is  higl^X  important  U^  tbo  future  is- 
terests  of  the  cotton  trade.  ^ 

Cotton  is  (I  believe)  invariably  spun  into  yam  with- 
out reference  to  the  original  and  natural  p«nllc:bsai  ti 
its  fibres.  First  the  mw-^in  in  dit«chixig  the  filanrat* 
from  the  oteda,  and  afterwards  the  scutching  and  blovit: 
machine  in  ita  attempt  to  deanse  ai^d  aeparaSe  tk 
closely  packed  masses  of  fibre,  entirely  destroy  the  order 
in  which  these  fibres  had  been  previously  arranged  ly 
nature.  This  produces  two  results,  both  of  tbem  detri- 
mental to  the  succeeding  processes  of  manufhctnre.  ' 
will  mention  the  less  important  first. 

Ck>tton  fibre,  whether  exaauued  under  th9  microsccfr 
or  in  ihi^  flakes  sometimes  met  wltii  in  bal^  with  t^ 
natural  arrangement  undisturbed,,  la  found  to  posKssi 
pearly  lustre,  which  in  the  finer  kinds  becomes  mdescei;'. 
This  quality  appertains  also  to  flax,  and  In  a  hldkr 
degree  to  silk,  but  is  not  dbserved  in  cotton  thfMd  ^r 
woven  fabrics,  except  when  imparted  to  them  h|y  fiK<- 

—  ^.    —  _ J   ,   tioua  appliances— a  (nactioe  so  common  aa  suflb^Dtly  K 

whose  experience  and  skill  in  this  department  of  scieiiee  I  pn>v«  that  the  retention  of  the  natural  lua|ra  \»  an  0I9R 

make   his  opinion  of  especial  value.    The  following     ** '■ 

letter,  though  not  to  be  considered  conclusive,  oorfo- 


borates  my  own  previous  observations,  and  shows  the 
importance  of  farther  investigation  upon  proper  qieci- 
mens : — 

*•  UnlTenlty,  Sdfaibarg^  Sth  Jnly,  1 86T. 

"  Deab  Sir, — I  have  made  an  examination  by  tiie 
microscope  of  the  specimen  of  Sea  Island  cotton  sent  by 
vou,  with  reference  to  the  point  mentioned  in  your 
letter,  viz.,  the  direction  of  the  spiral  of  the  fibres,  and 
I  beg  to  report  as  follows : 

"The  fibres  are  for  the  most  part  twisted  from  left  to 
1  ight  (that  is,  in  the  direction  of  the  sun's  course) ;  a 
few  of  the  fibiies.  or  at  least  portions  of  them,  are  twisted 
in  the  contrary  direction  (right  to  left,  or  against  the 
Bun*8  course) ;  and  portions  of  the  fibre  occur  in  which 
there  is  scarcely  any  twist  at  all,  being  in  the  form  of  a 
crumpled  ribbon. 

It  may  here  be  stated  that  the  developtnent  of  the 
cotton  fibre  has  not  been  traced  by  any  previous  observer 
(so  far  as  I  can  learn),  with  the  special  view  either  of 
ascertaining  the  prevailing  direction  of  the  twiat,  or  of 
investigating  the  conditions  by  which  it  Is  regi^ted. 


« 


of  importance 

This  lustre  is  probably  dependent  upon  the 
arrangement  of  the  cotton  fibre.  I  f  these  zninuf  e 
ooeupy  uniform  positions  ttoai  the  base  to  tlie~|KisB(  ' 
the  filament,  eacn  separate  fibre  and  any  ag^rcgati^v  • 
fibres  arrangikl  in  natural  parallelism  receive  nr^  icdpt-. 
the  light  that  falls  upon  them— hence  the  lusire ;  b«t  ' 
this  arrangement  be  reversed  by  plncim;  the  pnnir 
fibres  in  somewhat  equal  numbers  from  point  voA  fnt 
base,  there  can  be  no  lustre,  as  the  light  in  dilllnied  frp 
numberless  reversed  points  instead  of  being  reflected  frs 
a  smooth  surface  composed  of  an  aggregate  of  atcaas  « 
formly  arranged. 

To  make  this  more  evident,  I  will  refer  to  ^  nmr^ 
effect  produced  by  the  same  means  upon  another  sieter 
Spun  silk  is  a  technical  name  for  threads  me^ftred  tr 
waste  silk,  and  such  cocoons  as,  from  aeefdeiii  er  d 
formation,  cannot  be  reeled  for  use  in  the  nsitnl  mav 
These  are  treated  much  in  the  same  way  ae  cettor .    T^ 
natural  parallelism  of  the  fibres  is  broken  upbv  naaekiiw^ 
and  a  new  arrangement  brought  about  by  dint  of  oav^ 
and  roving.    The  threads  resultis*  fran  tlrin  froc««  ^ 
semMe  cotton  much  more  than  silkf  aad  have  kMl  ii< 
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great  measare  the  brilliant  lustre  for  which  that  material 
ft  principally  valued. 

Forty  years  ago,  linen  thread  and  linen  cloth  poeaessed 
a  lustre  which  is  rarely  met  with  in  the  manufactured 
flax  of  the  present  day.  When  spun  by  band ,  the  natural 
parallelism  of  the  fibres  waa  retained ;  but  the  practice 
In  our  modern  mills  is,  I  am  informed,  to  cut  each  long 
lock  of  fiax  into  four  lengths,  which,  after  being  heckled, 
are  presented  to  the  spinning  machinery  without  regard 
to  tne  natural  direction  of  the  fibres,  fience,  as  in  the 
case  of  cotton  and  of  spun  silk,  the  reflecting  surface  of 
(he  material  it  bfbk^n  op.  and  thiBrefseotiseqnently  aloes 
of  the  desired  lustre,  though  the  quality  and  strength  of 
the  thread  may  in  alljprobability  be  improved.  Arguing 
from  the  analogous  enects  upon  silk  and  flax,  I  venture 
to  hazatd'the  inference,  that  a  permanent  lustre  might 
be  i^ven  to  threads  and  fabrics  of  cotton  by  retaining  the 
parallel  position  of  the  fibres  which  nature  has  established 
In  the  seed  pod. 

Assuming  the  hypothesis,  thai  the  twists  in  filaments 
of  cotton  are  in  one  direction,  to  be  correct,  I  suggest 
that,  by  continuing  this  arrangement  throughout  the 
process  of  spinning,  the  result  promises  a  threadof  greater 
Mntiity,  with  more  strength  and  smoothness  than  can  be 
produced  by  the  present  practice,  which  twists  one  moiety 
of  the  fibres  composing  a  thread  in  the  direetion  of  the 
natural  torsion  and  the  other  in  the  reverse  direetion. 

I  have  shown  that  the  spiral  convolutions  of  ripe  fibres 
of  cotton  are  permanent.  Ko  process  of  mannfiicture,  or 
of  ^Arashing  and  wearing,  snooeods  in  destroying  or  even 
modifying  this  peculiarity,  and,  as  a  necessary  conse- 
<|uence,  each  distorted  fibre  exerts  an  unceasing  effort  to 
resume  its  natural  position  :  hence  the  inmimemble  ends 
which  perpetually  show  themselves  on  the  most  caref  oily 
manufactured  cotton  threads  and  fabrics.  Human  inge- 
unity  may  be  said  to  have  almost  exhausted  itself  in  the 
marvellons  contrivances  wliich  have  licen  applied  to  the 
removal  or  mitigation  of  tJiis  evil.  The  faring  expe- 
dients of  pteusing  delicate  threads  and  muslins  over  bars 
of  red-hot  metal,  or  through  cnrtains  of  flame,  are 
equalled  by  the  contrivances  of  tlie  bleacher  in  smoothing, 
policing,  and  fastening  to  the  surface  of  the  doth  each 
rebellious  point.  These  expedients  serve,  however,  bat 
for  the  time,  since  the  friction  of  wearing  and  washing, 
and  even  the  changes  of  temperature  alone,  indnoe  action 
In  tlie  elastic  fibres  thns  unnaturally  convoluted.  They 
perrfst  in  an  endeavour  to  escape  from  their  constrained 
position,  and  are  assisted  byerery  strain  upon  the  thread, 
as  may  be  seen  by  the  fresfi  points  which  at  such  times 
perpetually  start  Arom^e  surface. 

If  in  spinning  cottcn  the  system  of  parallelism,  which 
nature  has  clven  to  the  filaments,  can  be  retained 
throughout  the  after  processes,  and  the  suggestive  hint 
Which  she  ofTers  by  that  system  to  form  (he  artificidi  twist 
in  accordance  with  the  natural  torsion  of  the  fibre,  were 
acted  upon,  yam  would  be  produced  with  some  amount 
of  elasticitv,  on  which  a  strain  would  have  the  effect  of 
Mhging  all  the  component  fibres  into  closer  contact,  their 
ends,  whether  point  or  base,  ail  clinging  inwards  to  the 
centre  of  the  thread.  The  most  perfect  possible  yam  (if 
I  may  be  permitted  to  suggest  its  production  as  possible) 
would  be  that  in  which  the  number  of  artificial  twists  in 
a  given  length  coincide  with  the  natural  twists  in  the 
fibrea  from  which  It  is  made. 

It  would  be  iUflgether  ptDBmaiare  io  descant  on  the 
advantages  which  the  cotton  trade  would  derive  from  the 
uaeofyamaaohas  I  have  described.  To  all  practical 
spinners  and  manufacturers  these  will  at  once  sugj^esi 
tnemselves;  and  thou^  thev  may  perceive  ob}eotiont 
and  impediments  to  its  production  which  I  have  not 
noticed,  yet  means  may  be  found  to  overcome  or  elude 
thcie  impediments.  At  all  events,  I  tmst  I  have  show* 
aach  a  case  as  may  prove  a  sufficient  excuse  for  bringing 
forward  the  subject. 

At  the  present  time,  when  the  cry  is  not  for  hetfer  hqt 
ftir  moTV  cotton,  it  is  probable  that  my  snggestions  may 


not  be  entertained,  though  I  believe  that  even  now  they 
are  worthy  the  serious  oonsidoration  of  fine  spinners. 
Bui  at  some  future  period  of  depression  in  the  cotton 
trade,  when  active  competition  stimulates  improvement, 
I  presume  to  predict  that  the  views  I  have  endeavoured 
briefly  to  ezphin  will  he  acted  upon ;  and  cotton,  which 
u  now  held  to  be  the  humblest  of  all  the  fibres  used  for 
dotbing  humanity,  may  be  elevated  to  a  higlierand  more 
useful  position — rivalling  flax,  and  even  silk,  in  the 
beauty  of  its  lustre,  delicacy,  strength,  and  durability,  as 
it  now  surpasses  them  in  the  universality  of  its  utility. 

Thers  is  one  obvious  objection  to  ^e  successful  execu- 
tion of  the  plan  I  have  proposed.  I  allude  to  the  evident 
difficulty  of  procuring  cotton  retaining  its  natural  paral- 
Wism.  Clearly  the  saw  gin  abroad  and  the  scutching 
machine  at  home  destroy  this  in  the  most  effectim 
manner,  and  cotton,  to  be  used  as  I  propose,  must  not 
oome  within  their  injurious  gra^. 

The  primitive  modes  of  separating  the  seed  from  the 
fibres  have  been  discontinued  only  Wause  they  could 
not  keep  pace  with  the  increased  speed  of  other  machinery, 
and  have  given  place  to  ilie  American  saw  gin,  which 
has  nothing  to  recommend  it  but  the  facility  of  its  ope- 
ration, and  the  large  amount  of  bad  work  which  it 
eixecutes  in  a  short  time.  I  admit  that  in  the  present' 
state  of  the  trade  the  extensive  use  of  the  saw  gin  cannot 
be  dispensed  with,  though  Its  effect  on  the  flbi-es  is  most 
injnrious,  even  when  they  are  spun  by  the  present  process. 
The  delicate  and  elaborate  operations  of  carding  are 
mainly  intended  to  remedy  the  injury  inflicted  by  the 
saw  gm,  by  forcibly  dragvtng  into  parallel  juxtaposition 
those  fibres  which  it  had  previously  dismpted.  But  I 
shall  endeavour  to  show  that  by  the  ancient  modes  of 
operating  upon  the  cotton  pods,  it  may  be  effectually 
fVeed  from  the  seed,  and  the  natural  parallelism  retained 
in  its  iniejgrity. 

The  primitive  method  of  separating  the  fibre  from  the 
seed,  as  practised  by  Indian  females,  was  this.  Con- 
veniently seated,  with  a  smooth  slab  jdaced  on  the  ground 
before  her,  the  wonun  arranges  on  it  a  quantity  of  cotton, 
freed  by  hand  from  the  pod,  but  retaining  the  attached 
seeds ;  over  this  she  presses  a  roller  by  the  action  of  her 
feet.  The  masses  of^fibre  pass  under  the  roller  and  fall 
over  the  edge  of  the  slab  next  her  person ;  but  as  the 
seeds  cannot  pass  beneath  the  roller,  it  tears  them  from 
tlie  fibres  ana  they  fall  over  the  ed^  of  the  slab  at  its 
opposite  end.  Kow,  to  manage  this  operation  in  the 
quickest  and  most  effectual  way,  it  is  evident  that  the 
bunches  of  fibre  must  he  placed  on  the  slab  with  their 
points  next  to,  and  their  seeds  farthest  from,  the  roller ; 
for  if  placed  in  a  contrary  position,  both  seeds  and  cotton 
would  be  pushed  together  over  the  farther  extremity  of 
the  slab.  It  follows,  therefore,  tliat  the  original  position 
of  the  fibres  with  reference  to  each  other  need  not  be 
materially  changed  by  Ms  operation.* 

The  rmler  gin,  or  churka,  as  fonnerly  used  in  India, 
afforded  the  same  or  a  still  better  result.  The  cotton 
was  passed  between  fluted  rollers  of  teak  wood,  placed  so 
close  together  as  to  prevent  the  entrance  of  the  seeds, 
which  were  necessarily  left  behind.  For  the  effectual 
working  of  ^is  nuu;hine,t  the  cotton  must  have  been 
presented  to  its  action  points  first,  and,  consequently,  it 
would  pass  from  between  the  rollers  undisturbed  as  to  the 
parallel  position  of  the  fibres.  If  this  cotton  could  be  re- 
ceived from  between  the  rollers  in  continuous  flakes  by 
any  of  the  numerous  ingenious  methods  common  in 
British  cotton  mills  (assuming  it  to  be  toleraUy  dean), 
it  would  be  in  a  state  ready  for  carding,  possessing  all  the 
advantages  of  undisturbed  parallelism  of  which  I  have 
endeavoured  to  qjhow  the  importance. 

*  In  Br.  J.  Forbes  Boyle's  CuUureani  Commerce  </  Cotton 
in  India,  p.  541^  there  is  a  figure  of  an  Indian  female  niing  the 
foot  roller. 

t  BngravedinBsines'sBMfor^c/f^  Cotton  Ifanufaetuv 
ta  ihent  Britain,  p.  1M. 
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It  19  possible — perhaps  not  improbable — that  the  deli- 
cate *•  webs  of  woven  air,"  so  fine  as  to  be  impalpable  to 
the  touch,  and  woven  from  threads  "  scarce  discernible,*' 
for  which  Eastern  India  wassofamonsin  former  days, may 
have  bedtt-  made  from  picked  samples  of  cotton,  freed 
from  teeds  in  the  manner  described  above,  carefully 
manlpaUt^l  and  spun  in  the  undisturbed  integrity  of 
its  natural  arrangement.  It  is  scarcelv  possible  to 
imagine  that  such  fairy-like  fabrics  could  be  produced 
from  the  dislocated  fibres  which  the  British  spinner  is 
compelled  to  use. 

Sea  Island  cotton,  a  beautiful  and  expensive  variety 
used  by  spinners  of  the  finest  yarns,  is  freed  from  its 
seeds  by  a  gin,  similar  in  principle  to  the  East  Indian 
churka ;  but  its  operation  is  aided  by  the  action  of  a 
vibrating  iron  comb,  which,  together  with  the  after 
treatment  of  tossiAg^ihtt-  fibyeo  aIhmi^  m  «  wheel  where 
thev  are  exposed  to  a  current  of  air,  completely  destroys 
their  natural  paralletism,  though  it  avoids  the  damaging 
eflTect  peculiar  to  the  saw  gin, — a  machine  which,  by 
doubling  many  of  the  fibres  caught  in  its  teeth,  and 
dragging  them  through  apertures  too  narrow  to  admit 
the  passage  of  the  seeds,  causes  the  ends  of  the  double 
filaments  to  be  brought  in  contact  with  each  other,  their 
convolutions  thus  become  entangled,  and  they  remain 
permanently  doubled  up  as  comparatively  valueless  waste 
cotton.  -  •  - 

It  cannot  be  doubted  that  if  the  importance  of  preserv- 
ing the  natural  position  of  the  filaments  was  ascertained 
and  acknowledged,  effectual  means  would  soon  be  taken 
to  import  cotton  in  a  state  fit  for  being  spun  in  the 
manner  I  have  proposed. 

Let  it  be  remarked  that  it  is  for  ceitain  purposes  only, 
such  as  warps  of  all  kinds,  sewing  thread,  lace,  shirting, 
&c.,  dsc.,  that  the  proposed  chajige  would  be  at  all  use- 
ful. For  the  great  bulk  of  the  manufacture  it  would  be 
unsuitable,  and  altogether  objectionable  for  the  wefts  of 
fluch  fabrics  as  hlTTe  &*t%LT^d*or  cardeH  surface,  but  a 
richer  and  fuller  pile  might  be  imparted  to  these,  by  the 
use  of  weft  spun  in  a  contrary  direotion,  that  is,  in  oppo- 
ntion  t0|  instead  of  in  accordance  with,  the  natural 
torsion  of  the  fibre.  The  effect  of  this  would  be  to  double 
the  number  of  ends  subject  to  the  raising  action  of  the 
card. 

It  ia  important  that  extended  microscopic  observations 
upon  caref\illy  selected  samples  of  cotton  in  the  pod, 
flbould  establish  or  confute  the  assumption  of  uniform 
direction  in  the  natural  torsion  of  the  fibre. 

I  desire  this  communication  to  be  considered  as  sug- 
^ttive  only.    It  claims  to  jfrove  nothing.    But  the  sug- 

gestions  are  such  as,  I  hope,  deserve  attention.    I  shiul 
B  glad  if  my  propositions  can  in  any  way  be  subjected 
to  the  test  of  actual  experiment. 


MEDITERRANEAN  TELEGRAPH. 

The  portion  of  the  Meditemuean  Extension  Tele- 
graph Company's  cable  already  completed,  consisting  of 
682^  mile«,  was  recently  tested  by  Mr.  H.  V.  Physick, 
telegraph  engineer,  and  Mr.  Andrews,  superintendent  to 
the  Mediterranean  Company.  The  testing  of  the  entire 
length  of  the  cable  was  satisfactory.  With  only  two 
oella  of  a  small  sand  battery  a  distinct  «ignal  was  ob* 
tained,  and  with  four  cells  uninterrupted  telegraphic 
communication  was  maintained,  and  messages  were 
transmitted  by  means  of  the  single  needle  instrument 
throughout  the  entiro  length.  The  new  line  will  con- 
nect Cagliari  with  Malta  and  Corfu,  and  the  entire  length 
to  be  manufactured  will  consist  of  nearly  1,000  miles. 
The  Menrs.  Newall,  by  whom  the  cable  is  being  made, 
expect  to  finish  the  work  by  the  middle  of  this  month, 
ana  the  whole  line  will  be  submerged  by  the  end  of 
it.  The  cable  consists  of  a  single  conducting  wire, 
with  an  oater  protective  sheath  of  iron  wire ;  but  the 
outer  wires,  unlike  those  of  the  Atlantic  Company's 
cable,  are  not  subdivided  into  a  number  of  small  fila- 


ments, but  each  strand  is  a  solid  mass  and  disttoct  in 
itself.  The  greatest  caution  has  been  exercised  at  each 
stage  of  the  manufacture.  The  gutla  pcrcha  .wim*  con- 
Ei&ting  of  two  distinct  coverings,  has  been  sullied  by 
the  Gutta  Perclia  Company,  and  has  since  been  suoocss- 
fully  subjected  to  WVUrB  U^tlM  in'^MefuiiiTer  hydtmnlic 
pressure.  The  Messrs.  Newall  have  undertaken  to  lay 
down  the  cable  throughout  the  entire  Ungth,  and  to 
maintain  it  in  working  order  for  a  oertain  specified  time 
and  for  a  given  sum  of  money. 


HYDROSTATIC  SCREW  PROPELLER. 

This  invention  is  the  property  of  Messrs.  Satniiel 
Stevens  and  William  Grimshaw,  of  Southampton »  its 
main  feature  being  the  bringing  into  use  as  a  motive 
power  the  water  in  which  the  vessel  floats,  and  reottifing 
only  a  small  engiuo  to  pump  thatwaterthrough  a  hollow 
screw  propeller,  and  thus  dispensing  with  the  long, 
heavy,  and  expensive  iron  shaft,  and  also  the  tunnel 
leading  from  the  nuchinery  to  the  screw,  thereby,  as  the 
inventor  cays,  doing  away  with  all  heated  bearings,  which 
are  now  a  great  hindrance  and  annoyance  to  engineers, 
and  prevent  them  driving  at  high  velocities.    The  in- 
ventor ha«  long  coDceived  the  principle  of  his  indention, 
which  he  believes  will  be  the  stepping-stone  to  a  great 
revolution  in  screw  vessels,  and  save  one-half  in  the  cost 
of  machinery,  and  a  considerable  sum  in  coals.    Mr. 
Stevens'  experimental  vessel  is  now  befot«  the  public, 
and  the  engineering  world  may  form  their  own  jodg- 
ment  on  its  merits.  In  order  to  bring  it  before  the  public, 
Mr.  Stevens  purdiased  a  steam-paddle  wherrv,  an  open 
boat  of  but  28  feet  long,  and  less  than  6  feet  in  the 
widest  beam,  but  drawing  but  2  feet  of  water  only, 
having  a  one-horse  power  engine.    He  made  no  altera- 
tion in  the  engine,  but  simply  took  off  the  paddies  and 
added  the  pump,  in  this  case  under  the  side  seat  aft; 
which  is  worked  by  the  engine,  and  by  forcing  wat^r 
through  the  hoUow  screw  proj^ler,  produces  a  powerfcl 
rotatory  motion  where  only  it  is  retjuired,  namely,  h> 
the  screw,  which  is  driven  600  revolutions  a  mtnnte,  and 
produces  the   same  speed  she  had  attained  with  the 
paddles.    If  anew  engine  had  been  constructed/ much 
of  the  machinery  would  not  have  been  made.    <>|^(i 
cylinder  and  one  pump,  worked  fore  and  aft,  triibont 
shafts,  or  cranks,  are  all  that  would  be  required  fbr  any 
vessel  afloat.  The  motion  is  said  to  be  luriformly  steady, 
with  no  perceptible  vibration.    By  a  simple  contrivance, 
the  man  at  the  helm  can  reverse  the  motion  of  t)|i> 
screw,  without  stepping  or  interfering  with  the  epgfn^, 
and  go  back,  again  forward,  or  stop  the  screws,  «a  he 
pleases.    The  going  round  is  said  to  be  perfectly  easv ; 
and  the  working  against  wind  and  tide  appears  to  nuke 
no  difference,  except  in  speed,  and  that  but  tri&ing. 
With  a  boat  thus  imperfect,  and  an  engine  too  cumbrous 
for  its  required  purpose,  the  rate  of  speed  is  said  to  have 
been  considerable.  For  a  whole  day's  woiii  in  the  doc^, 
dsc,  but  one  cwt.  ot*  coals  was  consumed.    Mr.  Stevens 
states  that  his  invention  would  prevent  the  risk  of  a 
ship  being  destroyed  by  fire,  as  pipes  could  be  carried  all 
over  the  ship,  which  would  be  always  charged  with 
water  sufficient  to  extinguish  fire  to  any  extent,  and  tlic 
pipes  so  charged  would  assist  the  working  of  the  engines. 


THE  METEOROLOGY  OF  ENGLAND. 

TheBritish  Meteorological  Society  hasrecently  issued  its 
summary  of  meteorological  phenomena  obseiVed  dnrfog 
the  quarter  ending  June  dOth,  in  different  parts  of  the 
United  Kingdom.  This  report  on  the  meteorologv  of 
England  is  the  production  of  Mr.  J.  Glaishcr,  FoLs., 
secretary  of  the  British  Meteorological  Society. '  The 

I  following  particularB  are  mentioned  in  this  report^ 
namely :— >The  times  and  places  at  which  thundentofins 
occurred;  at  which  thunder  was  heard,  lightning  not 
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aeen,  Uglitning  seen,  thander  not  heard  ;  at  which  hail 
fell ;  at  which  fog  prevailed ;  at  which  snow  fell ;  at 
which  solar  and  lunar  halos  and  auroras  were  seen.  Hail 
fell  on  15  days  in  the  month  of  April. 


SZT*5*- 


SUGAR  AND  THE  SORGHUM, 

Th«  foUowingiseJctraoted  from  the  Seientifie  American, 
and  is  an  abstract  of  a  paper  read  by  Dr.  A.  A.  Hayes, 
on  the  above  subjer,t|  hflfnr6.tha  SaieMtifiQ  Association  at 
Montreal : — 

*'  So  rapidly  has  chemical  science  progressed  of  late, 
that  the  Uie  term  '  sugar'  has  now  become  a  generic  name 
for  a  class  of  bodies  with  the  most  marked  diversities  of 
sensible  characters  and  composition.  We  have  sugars 
which  are  sweet,  others  which  are  blightly  sweet,  and 
some  destitute  of  sweetness ;  some  are  fermentable,  others 
do  not  undergo  this  change ;  some  are  fluid,  more  are 
solid. 

"  Adopting  cane  sugar  as  the  most  important  kind  from 
certain  inherent  qualities,  we  find  it«  sources  abundant, 
but  not  numerous.  So  far  as  obsei*vatiott  has  extended, 
iU  production  by  a  plant  is  definite ;  a  change  of  locality, 
even  when  accompanied  by  a  mai'ked  change  in  the  habit 
of  the  plant,  does  not  alter  essentially  the  nature  of  the 
sugar  it  produces.  Thus  the  cane  of  Louisiana  rarely 
matures  and  is  an  annual,  while  in  the  soil  and  climate 
of  Cuba  it  enjoys  a  life  of  thirty,  or  even  sixty  years. 
The  iuica  of  our  southern  plant  always  contains*  more 
soluble  alkaline  and  earthy  salts  than  is  found  in  the 
cane  of  Cuba,  but  its  sugar  is  secreted  as  cane  sugar. 
The  iuice  of  the  sugar  beet,  of  water  melons,  and  a  large 
number  of  tropical  fruita,  the  sap  of  the  maple  and  date 
palm,  aiford  cane  sugar.  In  these  juices  and  saps,  when 
concentrated  by  desiccation  in  the  cells  of  the  plants,  it 
always  appears  in  regular,  brilliant  crystals,  of  a  pris* 
matic  form,  clear  and  colourless ;  distinctly  indicating  a 
vital  force  in  the  plant,  separating  it  from  oUier  proxi- 
mate principles  and  leaving  it  in  its  assigned  place  pure. 

"  The  dass  of  sugars  next  in  importance  includes,  under 
the  general  term  Qluooso,  a  number  of  sugars  having 
varied  characters,  which  should  be  separately  grouped. 
AnU)ng  them  are  the  sugars  of  fruits,  seeds,  and  grasses; 
ihoao  pH^duced  in  the  animal  system,  and  the  artificial 
sugars  made  from  starch,  grains,  and  sawdust.  The 
varieties  of  gjucoso  Are  both  solid  and  semi-fluid.  When 
fwlid  the  organic  tendency  to  rounded  Kurfaces  is  gene- 
fa|iW  seen.  The  semi-fluid  forms  often  manifest  a  dis- 
pi]KHtiAn  to  become  solid  on  exposure  to  the  air,  and  they 
iheU  e^Dftrience  a  molecular  change,  whidi  produces 
crystals  havina  new  relations  to  polarised  light  and  dif- 
ferent physical  and  chemical  characters. 

*'  Individuals  of  the  class  are  easily  distinguished  from 
each  other,  and  most  clearly  and  remarkably  from  cane 
sugar.  The  plants  producing  the  natural  glucose  sugars 
mature  their  cells  as  perfectly  as  those  producing  cane 
sugar,  and  the  secretion  can  be  found  as  distinctly  isolated 
from  other  principles  as  cane  sugar  is,  even  when  the 
glucose  is  semi-fluid.  Hence  wc  are  able  to  determine 
by  microscopical  observations,  aided  by  chemical  tests, 
the  presence  and  kind  of  sugar  in  the  tissues  or  sap  of  a 
plant,  often  without  incurring  the  risk  of  diange  of  pro- 
perties through  the  chemical  means  adopted  for  with- 
drawing the  sugar.**  The  Sdr^Mm  vulgar e,  or  sacharatnm, 
belongs  to  the  tribe  including  grasses.  The  unsuccessful 
attempts  made  to  crystallise  sugar  from  the  juice  of  the 
Solium,  produced  in  different  climates  of  our  country 
last  year,  indicated  that  it  contained  no  cane  sugar,  or 
that  the  presence  of  some  detrimental  matter  in  the  ex- 
pressed juice  destroyed  the  crystallizable  character  of 
cane  sugar.  My  observations  commenced  after  I  had 
obtained  several  specimens  of  the  Sorghum,  and  have 
been  continued  on  the  semi-fluid  sugar,  likewise  from 
different  parts  of  the  United  SUtes,  with  uniform  results. 

'*  When  a  recent  shaving  of  the  partially  dried  pith 


of  the  matuixjd  stalks  of  the  Sorghum  is  examined  by 
the  microscoi)e,  we  observe  the  sugar  cells  filled  with 
semi-fluid  sugar.  After  exposure  to  air  it  is  often  pos- 
sible to  distinguish  some  crystalline  forms  in  the  fluid 
sugar.  These  grains,  after  being  washed,  cease  to  present 
a  clear  crystalline  character,  and  have  the  hardness  and 
general  appearance  of  dryfrmt  tugar.  The  most  careAil 
trials  I  could  make  failed  in  detecting  cane  sugar  in  any 
samples  of  the  Sorghum  stalks,  or  in  the  samples  of 
SQgar,  including  one  made  by  Col.  Peters  in  Georgia, 
prepared  under  the  most  careful  management.  I  uiust 
therefore  conclude,  that  the  Sorghum  cultivated  in  this 
country^  does  not  secrete  cane  sugar  or  true  sugar ;  its 
saccharine  matter  being  purely  glucose  in  a  semi-fluid 
form." 


SOUTH  KENSINGTON  MUSEUM. 

During  the  week  ending  26th  September,  1857,  the 
visitors  have  been  as  follows: — On  Monday,  Tuesday, 
and  Saturday  (free  days),  4,460;  on  Monday  and  Tues- 
day (free  evenings),  6,776.  On  the  three  students*  days 
{admission  to  the  public  6d.),  613 ;  one  students'  evening, 
Wednesday,  141 .    Total,  1 1 ,890. 


GOVERNMENT  SCHOOLS  OF  ART, 

The  first  distribution  of  the  National  Medals  for 
Drawing,  among  the  Students  of  the  Schools  of  Art  of 
the  United  Kingdom,  will  take  place  at  Manchester,  in 
the  Town-hall,  on  the  9th  instant.  The  distributions 
\ull  be  made  by  the  Lord  President  of  the  Council,  the 
Bt.  Hon.  the  Earl  Granville,  and  the  Vice-President  of 
the  Education  Committee,  the  Rt.  Hon.  W.  F.  Cowper. 


^am  ^mtimumt. 


THE  DECIMAL  QUESTION. 

SiB, — In  your  Journal ,  No.  244,  and  in  reference  to 
m^  last  letter.  Dr.  Gray,  '*  with  a  perverseness  for  which 
it  is  difiicult  to  account,"  and  which,  after  all  that  has 
been  said  and  written  on  this  subject,  is  more  than  ever 
"  unjustifiable,"  continues  througli  five  tedious  columns, 
without  producing  a  bin^le  fact,  or  any  sort  of  evidenoe, 
to  wrangle  for  that  which  I  have  stated  over  and  over 
again,  and  proved  in  my  last  letter  to  be  an  utter  fallacy, 
namely,  that  the  change  to  the  decimal  system  of  weigh- 
ing bullion  has  been  attended  by  an  increase  instead  of 
a  diminution  of  labour. 

Dr.  Gray  and  I  do  not  dispute  upon  equal  terms,  for 
on  this  subject  he  seems  to  consider  himself  quite  free  to 
wander  over  the  whole  i^m  of  imagination.  If  the 
question  were  one  as  to  the  proper  stuffing  for  a  goose,  or 
whether,  when  it  ^'as  stufled,  it  was  to  be  put  away 
among  the  geese,  or  the  swans,  or  the  ducks,  I  should 
not  think  of  questioning  Dr.  Gray^s  authority,  except 
upon  a  higher  autliority  or  a  palpable  fact.  It  is  Dr. 
Gray's  business,  and  if  he  makes  an  error,  either  of  fact 
or  inference,  it  is  at  the  expense  of  his  reputation.  Now, 
this  matter  of  the  purchase  and  sale  of  bullion  is  part  of 
my  business,  and  if  I  were  not  master  of  it  I  should  not 
be  fit  to  hold  the  place  I  do. 

Does  Dr.  Gray  imagine  for  a  moment  that  I  continue 
this  controversy  for  the  purpose  of  getting  the  better  of 
him  ?  He  is  no  authority  on  the  su^ect — knows  nothing 
about  it — and  is  worse  otf  than  merely  ignorant,  because 
he  is  misinformed  and  prejudiced ;  and  the  whole  of  his 
evidenoe  on  the  decimal  question  is  just  wliat  his  letters 
on  this  subject  have  been,  one-sided,  and,  all  through,  the 
work  of  a  ^lecial  [deader.  There  is,  therefore,  no  fame 
to  be  acquired  in  vanquishing  him.    All  I  desire  Is,  for 
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the  iak«  of  the  decimal  system,  which  I  hope  to  see 
iutiToduoed,  to  set  right  what  the  Doctor  has  set  wrone. 

If  Dr.  Gray  reafiy  desires  to  be  informed  upon  this 
■ulyect,  and  instead  of  prowling  about  the  purlieus  of  the 
Bank,  on  the  watch  for  such  stray  facts  as  seem  to  favour 
his  views,  and  of  listening  to  those  who  only  palter  with 
him  Id  a  double  sense,  will  come  down  to  the  Bank  any 
morning,  I  will  introduce  him  to  the  principals  of  the 
Bullion  Office,  and  to  all  Uie  chief  bullion  brokers  in 
London^  and  he  shall  hear  their  direct  testimony  as  to 
whether  the  decimalization  of  the  Troy  ounce  has  been 
an  unmixed  advantage  or  not. 

Although  I  do  not  propose  to  follow  the  Doctor  through 
his  five-column  commentary  on  my  last  letter,  I  must 
beg  to  notice  a  few  of  the  mare's  nests  he  has  found  with 
so  much  glee. 

The  average  influx  and  efflux  of  gold  for  the  ten  years 
before  1851,  was  £6,800,000. 

In  1851  it  amounted  to  £11,900.000,  and  still  there 
was  no  new  clerk  appointed,  though  the  pressure  on  the 
ofifee  was  very  great,  and  part  of  the  work  often  in  airear. 

Jn  Februaiy,  1852,  the  Austndian  gold  began  to  come 
in  in  eoosiderablA  quantities,  and  in  August,  1852,  so 
great  was  the  pressare  of  business,  that  it  was  found  neces- 
sary to  re-arrange  the  office,  and  io  appoint  a  new  clerk. 

Now,  what  participation  had  1851  m  that  increase  of 
1852  ?  Just  no  more  than  it  had  in  tlio  clerk.  The 
clerk  came  with  the  increase  of  work,  when  he  was 
wanted,  and  not  before.  He  came  in  August,  and  from 
that  month  till  the  ist  of  November,  the  business  con- 
tinued to  increase  by  the  imports  of  gold,  not  by  prepa- 
lations  for  the  decimal  system,  as  the  Doctor  insinuates, 
for  those  preparations  were  made  out  of  the  office,  and 
in  Novemoer  and  December,  after  the  introduction  of  the 
new  system,  the  business  had  so  much  increased  that 
more  than  one-fourth  of  all  the  business  of  the  year  was 
done  in  those  last  two  mouths. 

^  The  clerks  have  not  been  increased  since  the  introduc- 
tion of  the  decimal  system,  though  the  business  has  very 
considerably  increased,  and  it  is  much  better  done,  and 
better  accounts  are  kept. 

I  am  sure  that  the  principal  of  the  office  is  quite 
within  the  mark  when  he  sa^'s,  as  he  does,  that  twice  as 
mieh  wotk  ean  be  got  through  under  the  present  system 
as  in  tlie  oune  time  under  the  old.  So  much  for  mare's- 
nest  No.  1.    Now  for  mare*s-neet  No.  2. 

The  Doctor  finds  that  I  have  most  ingeniously  taken 
no  aeooant  of  the  fact,  that  since  the  new  system  came 
fnto  operation,  only  £20.000  of  silver  has  passed  through 
the  office* 

H  IS  almost  a  pity  to  undeceive  him,  he  is  so  happy ; 
bvt  the  ckunniDg  fact  must  be  told,  that  the  Bank  weigh 
wAvtr  for  some  of  the  brokers  and  for  the  public ;  that 
nearly  all  vessels  that  bring  silver  to  England  discharge 
iheir  earcoes  into  the  Bullion  Office  of  the  Bank,  and 
whether  it  is  bought  by  the  Bank  or  the  public  it  makes 
veiy  little  difference  to  the  labour  of  the  office ;  that, 
fttMi  the  alteied  rdative  values  of  silver  and  gold,  and 
fwttk  the  great  demand  for  silver  for  the  East,  since  the 
new  systeni,  a  considerable  increase  in  the  business  of 
tiie  sUver  department  of  the  Bullion  Office  has  taken 
|)laee.    Bo  much  for  mare's-nest  No.  2. 

To  goldsmiths  and  jeweHere,  weighing  is  not  an 
Important  part  of  their  business ;  they  are  either  manu- 
ftc^rers  or  shopkeepens,  and  a  little  trouble  in  weigh- 
ing, more  or  less,  is  of  no  consequenoe  to  them.  It  is 
not  worth  their  while,  nor  ever  will  be,  to  make  the 
lAMmge  till  the  law  renders  it  compulsory. 

The  Doctor  refers  me  to  Mr.  Ellis,  the  principal  of  the 
Bnllion  Office,  for  "an  entii-ely  new  set  of  tables  of  the 
"vfthies  of  foreign  coins."  There  are  no  such  tables  in 
the  Bank,  nor  ever  were,  nor  are  any  such  ever  wanted. 
Fofeign  coins  are  purchased  at  so  much  the  ounce,  not 
io  nmch  the  ounce  standard,  because  their  -\'alue  is 
Icnown,  and  no  tables  are,  therefore,  required.  Sorouoh 
for  ■Mve'sHieBt  No.  8. 


The  Bank,  the  Mint,the  bullion  brokers,  and  ihm  bullioB 
importers,  iu  spite  of  what  those  good  friends  the  Doctor 
boasts  of  can  say,  all  heartily  concur  in  one  thine,  that 
the  change  has  been  an  unmixed  advantage.    In  the 
United  States,  where  the  same  change  has  been  made, 
the  same  benefits  are  acknowledged.    As  for  those  •*  two 
chief  officers  "  of  Her  Majesty's  Mint,  who  call  the  new 
system  by  a  name  so  indelicate  that  our  immaculate 
Doctor,  with  a  fitting  blush  worthy  of  Mrs.  Honour, 
bashftilly  shrinks  from  repeating  it,  1  believe  their  names 
are  Harris,  and  that  they  are  denizens  of  the  donds  that 
after  dinner  float  in  the  Doctor's  brain ;  they  are  related 
to  tliose  "  two  of  the  largest  bullion  brokers"  who  re- 
fused to  use  the  system,  whose  names  he  is  bound  over 
not  to  mention,  and  who  are  also  "children  of  the 
mist."    With  them  also  dwell  those  extensive  imiiorten 
of  bullion,  with  whom  he  is  hand  and  glove,  who  lauoeh 
out  in  praise  of  the  spirited  manner  in  which  the  Bank's 
*'  foolish  innovation  "  has  been  resisted. 

But  who  is  that  other  informant  whose  name  the 
Doctor  "  is  not  at  liberty  to  give,  as  he  stated  that  he  is 
unwilling  to  subject  himself  to  my  reproaches."  la  ht 
one  of  the  many  motes  that  people  the  beams  in  the 
Doctor's  sunny  hours.  1  hope  so,  though  he  cannot  be  a 
pleasant  creature.  I  should  be  sorry  to  imagine  myself 
likely  to  be  thrown  into  communication  with  o6e  so 
th<»t>ughly  contemptible  as  to  fear  my  reproacbea  more 
than  he  loved  the  truth.  I  cannot,  however,  nofttoe  all 
the  Doctor's  airy  friends,  nor  follow  him  all  thnmgh  his 
tireeome  letter,  which  does  not  contain  an  nndistorted 
tact  or  a  coirect  inference.  Dr.  Gxity  is  too  mnch  for 
me.  I  am  overwhelmed  by  words — stifled— jtist  as  the 
Decimal  Commissionei-s  are  by  the  wishv-wamy^  evidence 
they  have  evoked,  and  the  D^octor's  colleettou  of  trashy 
pamphlets. 

It  is  the  vice  of  collectors  that  they  will  be  eloqswnt 
without  regard  to  the  value  of  the  thing  or  the  time  of 
other  people,  even  down  to  our  dear  old  frltind  and 
curator  the  Magpie,  who  would  just  as  soon  chatter  you 
five  columns  long  over  a  gilt  farthing  as  over  a  goidtm 
guinea. 

If  Dr.  Gray  really  desires  no  longer  to  speculate  ufXMi 
this  subject,  but  to  know  for  himself  something  about  it, 
let  him  accept  my  invitation.  He  will  be  none  the  woree 
for  it,  though  I  may  not  be  able  to  make  a  Cambist  of 
him. 

*'  Ex  ^ons  ligBO  ttou  fit  Mescimas," 

I  am,  &Q,,  W.  MILLEB. 

BankofEnglsBd. 


|pr«mMitjgpi  n(  |s8(itotioM. 


Bkaiktbbb  AMD  Bocxuio.— At  the  llechanici^  Insti- 
tution on  Saturday  evening,  the  26th  nit.,  Mr.  Bu^- 
master  delivered  an  address  in  the  Com  Escliange, 
explanatory  of  the  Society  of  Arts'  scheme  of  ^exani- 
nation,  and  the  importance  of  evening  daasee  in  con- 
nection with  Mechanics'  Institutions.  The  chief  point» 
of  the  address  were — the  dcfirability  of  inducing  yomg 
men  to  attend  evening  classes  ft-om  the  period  at  whi^ 
ihey  leave  school  until  they  become  occiapied  with  tbf 
duties  and  responsibilities  of  adult  life ;  that  they  abonki 
work  with  a  view  to  the  examination  of  the  ^ocietT 
of  Arts.  The  employers  of  labour  were  strongly  ur^ 
to  encourage  this  movement,  by  promoting  lind  ad- 
vancing the  interests  of  those  young  men  it/ho  bad 
occupied  their  leisure  hours  by  regular  ait«Aa4Bce  at 
the  classes.  A  disons^ion  took  place  on  the  ^ffiereot 
points  advanced  by  Mr.  Buckmaster,  in  iHHch  Mr. 
Courtanld,  the  Rev.  M^.  Davis,  and  ether  kmidiiig 
gentlemen  and  woiking  men  took  part.    A  «etfolatiaD 
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wM  noaiitoioaaly  adopted  to  eaUblish  evening  classes 
in  eonoection  wUh  the  lasiitutioD.  Mr.  Saunders,  a 
gentleman  who  hat  had  oousiderable  experionoe  as  a 
teacher,  offered  to  undertake  the  general  superintend- 
ence of  the  classes.  Instruction  in  the  ordinary  subjects 
(fi  an  elementary  ednoation  ia  all  that  will  be  attempted 
for  the  present, 

Sroynr,  (New  South  Walks).— The  School  op 
Abts. — The  winter  season,  dnring  which  time  only  lec- 
tures are  delivered  at  the  Sehool  of  Arts,  was  inaufi:united 
on  the  23rd  June  last,  by  a  lecture  from  Dr.  Vvoolley, 
before  a  lafge  audienoe.  Dr.  A'Beckett  occupied  the  chair. 
In  the  course  of  his  address  the  lecturer  remarked  that 
the  School  of  Arts  had  now  reached  its  twenty-fifth  year, 
l^d  was  in  a  better  position  than  ever.  He  had  heard 
dejections  which  seemed  to  shew  that  the  purpose  of  this 
wmter  course  was  not  universally  understood.  These 
objections  resolved  themselves  into  two :  that  the  lectures 
werv  not  sufficiently  popular  In  their  character ;  and  that 
they  were  desultory  and  unoonnectedMn  subject.  The 
lectures,  it  had  been  urged,  were  popular  neither  in  mat- 
ter nor  in  manner.  The  subjects  chosen  were  by  no 
means  always  calculated  to  attract  or  to  amuse  mixed 
assemblies,  aud  were  often  better  adapted  for  academic 
nhools,  or  the  councils  of  philosophical  societies.  But 
this  complaint  mistook  the  primary  object  and  distinctive 
machinery  of  the  School  of  Arts.  It  was  true  tliat  they 
aimed  at  pleasure  as  well  as  profit — they  associated  not 
as  philosophers  only,  but  as  men ;  not  merely  for  co- 
operation in  labour,  but  for  sympathy  in  relaxation  and 
eiyoyment.  Their  province  was  the  social  and  moral,  as 
well  as  the  intellectnal ;  and  their  scientific  usefulness 
would  very  much  depend  upon  the  part  which  they  took 
in  the  ^neral  diffusion  of  refinement  and  civilization — 
iim  union  of  the  Muses  with  the  Graces— the  marriage 
of  earnest  knowledge  with  light-hearted  wit.  The  kin- 
dred sooteties  lately  springing  up  around  them,  however 
differing  in  other  respects,  agreed  in  this — that  the  re- 


sport.  In  all  its  aspects,  and  not  least  in  its  Intelleotual 
aims,  their  insti  tution  was  nothing  if  not  in  earnest.  Ita 
fundamental  principal  was,  tliat  education  was  the  business 
and  duty  of  the  whole  life,  not  of  any  period ;  of  every 
rank  and  occupation,  not  of  certain  privileged  classes  and 

Erofessions;  that  youth,  though  the  fairest  seaaon  for 
lying  the  foundation,  was  all  inadequate  to  raise  the 
superstructure  of  solid  and  well-balanced  knowledge; 
that  every  trade,  however  apparently  unfavourable  to 
study,  might  be  made  subservient  to  mental  discipline ; 
that  every  workman  must  have  time  of  leisure  from  his 
ordinary  craft,  and  was  Ix>und,  for  the  sake  of  himself 
aud  of  others,  to  employ  it  in  the  cultivation  of  those 
faculties  with  which  God  had  endowed  him.  It  was  the 
principle  ot  that  Society  to  encourage  perseverance  under 
all  discouragement,  whether  in  repairing  the  defects  of 
their  early  nurture,  or  in  extending  their  researches  into 
one  or  another  of  ^e  many-sided  and  inexhaustible  fields 
of  truth.  And  the  distinctive  law  of  their  union  was 
mutual  aid  and  reciprocal  instruction.  They  were  a 
kind  of  co-operative  university.  They  had  afmon|pBt 
them  no  recognised  doctors  or  professors ;  no  exdustve 
oracles  of  wisdom ;  no  authoritative  fountains  of  learn- 
ing. How  valuable,  then,  was  the  stimulus  of  associa- 
tion. They  required  the  meed  of  applause  for  sucoessful 
diligence ;  a  jury  of  their  peers  to  cheer  them  by  con- 
firming their  conclusions;  to  correct  their  errors— to 
direct  their  energies.  This  was  the  special  use  and  ob- 
ject of  the  Winter  Lectures.  It  required  to  be  mora 
distinctly  understood  that  that  platform  was  not  for  a 
selected  few.  Tiie  society  invited  every  member  to 
ascend  it  whenever  his  private  reading  should  have  yielded 
him  matter  of  interest  or  value — and  to  persist  in  read- 
ing that  he  might  ascend  it,  and  contribute  his  part  to 
the  gcneml  enlightenment.  It  was  the  boast  of  an  old 
Roman  familythat  every  pri  vate  clansman  wa8aUe,atnead, 
to  command  an  army.  It  should  be  the  ambition  of  the 
School  of  Arts,  ttiat  as  many  as  possible  of  their  lissociatee 


generation  at  which  they  aimed  was  universal,  not  par-  should  be  qualified  to  deliver  a  lecture  to  an  intelligent 
ilsil :  they  arrayed  our  whole  Iiumanity — the  faculties  of '  and  instructed  audience.  Then  alone  were  they  fulfill- 
tbonght,  will,  and  taste — ^in  one  alliance  against  the  1  ing  tbe  obligation  of  their  fellowship,  when  eveiy  lecture 


ever-confederate  assaults  of  ignorance,  ungracefulness, 
and  vice.  Their  own  cherished  ideal  it  had  long  been  to 
reproduce,  with  the  more  favourable  appliances  of  our 
age  and  social  organization,  the  Image  of  those  Grecian 
Gymnasia,  where  not  only  bodily  alternated  with  mental 
ezerelses,  but  the  sober  hue  of  study  was  enriched  and 
Mlievad  by  a  golden  thread  of  joyous  sport  or  pleasant 
conversation.  But  to  aim  at  each  in  turn  was  not  to  con- 
fonnd  them  together — to  blend  harmoniously  the  colours 
of  life  waa  not  Uk  minglB  tham  in  one  neutral  ti  nt.  The 
soeeession  of  ni^ht  and  day  was  better  tlian  perpetual 
twU^ht ;  hard  toil  refreshed  by  hearty  play  was  nealtliler 
and  hapi^er  than  a  never-ceasing  round  of  working  made 
easy,  or  play  improved  to  instruction.  Here  lay  a  con- 
stant quicksand  of  popular  societies.  They  were  in  dan- 
ger of  forgetting  tliat  rest  was  only  the  variation  of  acti- 
vi^ ;  that  the  first  law  of  progress,  the  inexorable  con- 
dition of  all  growth  was,  "do  everything  with  thy  might." 
If  there  was  no  royal  road  to  learning,  there  was  certainly 
BO  people's  by-path.  Globules  of  instruction  dissolved 
lA  tiiHiUers  of  amusement,  were  like  delicate  comfits  toa 
hungry  man ;  thev  tantalized  without  satisfying  the  appe- 
tite; they  enfeebled  the  powers  until  the3r  rejected  solid 
memi,  whilst  the  light  food  they  craved  yielded  no  nou- 
rishment. There  was  no  occupation  more  wearisome 
or  enervating  than  dallying  with  science  for  pastime. 
H  was  a  most  fatal  form  of  double-mindedness ;  the 
Boftal  of  intelleetual  death.  To  promise  the  fruits  of 
knowledge  without  the  labours  of  cultivation,  or  any 
olhar  fruit  except  increasing  power  of  labouring ;  to  dis- 
gniaa  iha  diffioiut  discipline  under  a  comic  mask — was  to 
rosambla  the  priest  wlio  led  his  people's  revels  in  the 
vaUay^  instead  of  strengthening  their  patience  for  the 
vl^i  at  the  mount.  But  the  spirit  and  intention  of 
these  lectures  was  anything  rather  than  philoeopby  in 


which  they  heard  enkindled  the  worthy  desire  oi  simibr 
usefulness,  or  reminded  them  of  the  duty  to  repay  to 
others  that  which  they  themselves  received.  Lectores 
upon  such  a  plan  wouli  inevitably  assume  a  motley  ap- 
pearance, and  seem,  though  they  really  were  not  so,  in- 
consequent and  desultory.  They  must,  perforce,  be  as 
varied  as  the  tendencies  of  educated  taste  and  the 
objects  of  scientific  contemplation.  Nothing  ought  to  be 
excluded  which  aflorded  matter  for  systematic  enquiry 
and  methodical  discourse.  And  nothing  needed  to  be 
excluded  for  the  sake  of  popularity.  The  old  adage-^ 
*'  I  count  nothing  strange  that  is  human,"  was  not  con- 
fined to  moral  sympamies.  The  chain  which  Cicero 
described  as  binding  together  all  the  liberal  arts  was 
ratlicr  an  electric  wire  which  connected  the  most  oppo- 
site and  distant  regions  o(  the  mind,  and  helped  all 
thinking  men  to  understand  and  enjoy  each  othef.  Ac- 
cording^ their  lectures  had  as  wide  a  range  as  the  chairs 
in  a  perfect  university.  And,  as  far  as  might  be,  the  com- 
mittee endeavoured  to  assign  to  each  subject  its  propor- 
tional share  of  attention.  About  luilf  the  course  waa 
commonly  devoted  to  natural  sciences,  or  applied  arts ; 
the  other  half  being  open  to  general  literature,  sBsthetics, 
or  social  and  mental  philosophy.  If  any  one  thought 
that,. in  this  division,  literature  usuiped  too  large  a 
share,  he  should  remember,  first,  that  uie  ratio  amongst 
them  was  virtually  fixed  by  the  members  themselves ; 
next,  that  natural  science  possessed  other  theatres  in 
Sydney ;  literature  had  no  place  of  utterance  beyond  the 
precincts  of  their  Institution.  For  t^ie  encouragement  pf 
physical  enquiry,  and  for  its  application  to  our  material 
advancement,  there  were  already  two  flourishing  so- 
cieties. Any  new  discovery  in  natural  history,  or  the 
cognate  branches  of  observation,  would  fitly  be  commn- 
nicated  to  the  PhilosophKal  Society.    Should  practice 
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or-fefldotion  suggwt  &a  improved  method  of  developing 
ihetc  material  resources,  it  would  properly  be  submitted 
to  the  Society  for  the  promotion  of  Horticolturo  and 
Agrietilture.  Imagination  and  the  abstract  reason 
had  no  similar  exponent.  No  lecturer  in  Sydney 
need  fear  to  be  too  learned  for  his  audience.  If  the 
learpiug  werd  genuine,  the  profbunder  it  was,  the 
easier  it  was  of  understanding,  and  the  more  popular. 
There  were,  indeed,  three  varieties  of  learned  style, 
and  two  of  them  justly  reprehensible.  The  nrst 
was  that  of  illustration,  correct  perhaps  in  itself,  and 
even  happy,  but  drawn  from  sources  unfamiliar  to  those 
for  whom'  it  was  intended.  This,  when  conscious  and 
deliberate,  was  impertinent ;  in  private  life  it  would  be 
called  vulgarity.  The  practice  was  now  happily  obsolete 
among  scholars  of  <{noting  in  mixed  assemblies,  merely 
for  the  sake  of  illustratioa,  authors  whose  works  were 
not  generally  read.  The  second,  less  pardonable,  and 
happily  also  uncommon,  was  an  affected  pedantry,  the 
doalc  of  ignorance,  and  instrument  of  dishonest  preten* 
rioo.  This  style  belonged  to  the  first  dawn  of  popular 
ediQcatfdn,  when  knowledge  still  retained  her  aristocratic 
air,'  and  awed  the  vulgar — it  faded  of  itself  with  the 
adivafioing  day.  Such  was  the  perversion  or  the  carica- 
ture of  learning ;  the  brilliant  but  undeciphered  scroll, 
dazzling  with  dark  light ;  or-the  fantastic  will-o'-the- 
wisp,  with  its  aimless  march  through  marsh  and  mire.  But 
genaine  learning  was  neither  obscure  nor  delusive,  it  was 
rather  the  timdy  ray  which  guides  the  traveller  in  an 
unknown  oath.  Such  learning  was  every  day  more  fa- 
miliar witn  the  people.  It  was  sometimes  thoughtlessly 
ttrtd  that  ■*  the  a^  of  profound  study  was  past ;  there  was  no 
time  for  laborious  vigils  and  life-long  researches  in  this 
lightning-winged  generation ;  that  wc  had  no  care  to  know 
what  men  in  former  days  did  or  thought,  but  must  get  up 
oar  knowledge  at  railway  speed,  and  must  guide  our  judg- 
ments by  the  *  spirit  of  the  day,'  not  by  abstract  principle : 
initeid  of  ponng  over  ponderous  folios,  we  must  run 
our  eyes  over  shilling  duodecimos  :  for  philosophers 
and  historians  our  teachers  must  be  the  political 
pamphleteer  or  the  *  leader'  of  the  daily  papers."  It 
would  be  fatal  indeed,  were  this  doctrine  to  prevail ; 
iktal,  not  chiefly  to  the  higher  literatuiie,  but  to  the 
■olid  liberty  and  progressive  intelligence  of  tlie  masses. 
Fortunately,  there  was  little  fear  that  it  would  nrevail ; 
it  was  Its  own  best  refutation*  It  was  tme  tnat  the 
quality  of  our  Jouraals  and  periodical  publications  had 
immensely  Improved;  that  fugitive  columns  contained 
information  and  displayed  thought  often  worthy  of 
permanent  record,  and  that  the  number  of  readers  was 
proportionally  multiplied.  Whence  did  this  arise? 
From  the  improved  eduoation  of  our  people,  and  their 
incfppBising  habit  of  observation  and  reflection.  What 
was  the  result?  The  authority  of  journals,  and  indeed 
of  aU  books,  constantly  declined,  whilst  their  it^uenu 
and  powir  as  rapidly  advanced  and  penetrated  the 
popular  mind.  Where  would  they  now  find  that  super- 
stitious deference,  that  child-like  and  implicit  faith,  with 
which  the  rustic  politician  once  regarded  his  newspaper? 
The  nursery-reign  of  print  was  over ;  the  author  was  no 
longer  a  magician,  leading  men's  minds  captive  at  will 
or  transforming  them  into  stocks  and  stones ;  he  was  de- 
posed fh>m  his  autocracy — he  had  resigned  bis  sceptre 
and  descended  from  his  throne,  but  only  to  ascend  a 
nobler  tribune — the  pulpit  of  a  free  and  equal  teacher  of 
self-determined  and  criticising  disciples.  The  power  of 
a  free  press,  like  all  legitimate  authority,  depended  upon 
the  tme  spirit  of  its  readers.  We  were  bom  into  a 
clearer  light  than  our  fathers.  The  progress  of  our  age 
was  in  great  part  our  unconscious  inheritance  of  their 
labours.  It  was  not  by  neglecting  but  by  understanding 
their  work  that  we  must  complete  it.  Every  record  of 
human  thought  contained  a  mine  of  treasure  which, 
however  unsuspected  by  the  mere  bookworm,  was  every 
day  Increasing  in  value  to  those  who  knew  how  to  ez- 
tnct  the  ore.    The  lecturer  then  proceeded  to  point  out 


the  special  advantages  afforded  by  regular  oounee  of  lec- 
tures by  professional  lecturers,  in  addition  to  thoae 
addresses  of  which  he  had  been  speaking,  and  said  that, 
in  all  communities,  however  theoretically  equal«  leaders 
must  arise.  The  problem  of  freedom  was  not  to  dispense 
with  guides,  but  to  select  them,  apart  from  conventional 
standards,  by  merit  alone ;  so  to  select  as  to  exclude  do 
capable  man,  and  deter  no  modest  man  from  claiming  and 
exercising  his  own  privilege.  There  was  no  fear  that 
the  introduction  of  such  lectures  would  abate  or  abash 
the  general  activity  of  the  members.  Consunimat« 
models  did  not  repress  but  stimulate  emulation.  It  was 
the  very  office  of  genius  to  light  up  its  own  flame  in 
other  breasts.  This  was  the  characteristic  difference 
between  the  despot  and  the  natural  chief ;  the  former 
worked  for  his  subjects,  the  latter  help^  his  brothers  to 
work  for  themselves ;  the  former  enervated  and  enfeebled, 
the  latter  was  a  trumpet  continually  sounding  to  action. 
Another  most  imt)ortaut  point  which  he  musttoueh  upon 
was  the  system  of  classes  for  the  detailed  study  of  the 
various  sciences  and  branches  of  literature.  These  were 
a  necessary  adjunct  to  the  lectures;  the  tutors  to  the 
professors  of  our  people's  University,  assistiug  the  stu- 
dent in  his  attempts  to  carry  out  that  line  of  reading  or 
inquiry  which  the  lecturer  could  only  recommend.  It 
must  be  confessed  that  the  measure  of  their  success  in 
this  department  had  hitherto  di«ippointed  tlielr  expec- 
tations. Classes  indeed,  and  some  of  great  importance, 
were  in  active  operation ;  but  neither  in  range  of  subject, 
nor  in  other  resj)ects.  did  they  correspond  with  the  in- 
creasing vigour  of  their  corporate  life.  He  thought  one 
great  cause  of  this  was  the  want  of  eucounigcDient 
afforded  to  the  labour  of  the  students.  If  stated  rewards 
and  tests  of  merit,  if  the  united  attractions  of  honour 
and  solid  value  were  reouired  by  the  favoured  nurslings 
of  philosophy  in  schools  and  universities,  how  raudi 
more  by  those  who  stole  from  needful  rest  or  refreshment 
the  hours  devoted  to  self-culture?  Something  had,. he 
hoped,  already  been  done  by  the  estaHishment  of  an- 
nual medalM ;  these,  however,  were  not  sufficient  for  the 
general  encouragement  of  the  students.  They  required 
a  prize  more  extensively  attainable,  and  more  immedi- 
ately the  reward  of  diligence.  The  Bnglish  Society  of 
Arts  had  supplied  such  an  incentive  by  annual  examina- 
tions. Their  board  of  examiners  embraced  an  extensive 
circle  of  science ;  its  members  were  generally  men  of  high 
distinction ;  and  the  students  of  every  affiliated  institution 
had  a  most  powerful  inducement  to  perseverance  in  the 
prospect  of  certificates.  'Tt'had'becri  pfc^jiosed  at  Sydney 
that  some  scheme  should  be  devised  for  opening  to  their 
members  the  hoooara  and  degvecA  of  the  University. 
No  one  could  be  more  desirous  than  its^presentgoveraon 
to  see  the  University  widely  and  extensively  useful; 
and  if  he  thought,  that  such  a  measure  could  possibly 
prove  a  boon  to  scholars,  he  should  be  foremost  to  advo- 
cate it.^  But  he  was  well  assured  that  it  would  be 
equally  useless  to  tliemselves,  and  injurious  te  the  cause  of 
education.  Their  system  could  not  possibly  form  a  per- 
fect scholar.  Their  class-teaching  was  intended  for  thoee 
whose  day  was  chiefly  occupied  in  business;  who  could 
devote  to  study  only  a  portion  of  their  time.  But  the 
highest  learning  required  absolute  and  unreserved  ab- 
straction from  all  other  pursuits,  and  University  honours 
were,  or  ought  to  be,  tests  of  the  highest  scholastic 
attainment,  or  rather  of  the  highest  scholastic  promise 
and  capacity.  If  they  were  brought  within  the  reach  of 
those  who  could  give  to  study  but  divided  energies,  their 
distinctive  character  was  lost,  and  with  it  the  benefit 
which  they  conferred,  not  only  immediately  upon  th^r 
possessor,  but  indirectly  upon  the  general  tone  of  educa- 
tion. The  tme  scholar  would  be  nnrewafded,  degnuled, 
discouraged,  and  finally  disappear;  the  half-aohoUr 
would  gain  nothing  and  would  loee  his  standard  of  emo- 
lation.  Even  were  it  possible  to  frame  the  esaminatioos 
so  as  to  include  the  partial  with  the  complete  student 
they  could  not  so  equalize  their  real  edacation  and 
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mental  h&f>tt6.  ^  The  advantag^es  of  academic  learDiiig 
coDsisied  DOt  chiefly  in[>eriodical  examinations,  bat  in  the 
daily  and  hourly  activity  which  resalted  from  constant 
catechetical  teaching,  and  from  the  collision  of  equally 
matched  minds.  The  lecturer  then  proceeded  to  speak 
of  the  importance  and  sacces$  of  the  debating  society.  It 
was  f rotn  amongst  its  members  that  the  Society  exnected 
a  constant  supply  of  voluntary  lecturers.  Besides  this,  as 
public  speakers  thoy  were  cultivating  a  talent  of  incalcu- 
lable power,  one  that  would,  probably,  greatly  extend 
their' influence,  and mnltiply  their  means  of  working 
weal  or  woe  in  their  generation.  In  frce  communities 
eloquence  mounted  the  throne  of  sovereignty.  She  super- 
seded the  soldier's  sword,  the  rack  and  dui^geon  of  the 
tyrant, — but  there  was  also  danger  that  she  m|ght  super- 
sede ihe  legitimate  control  of  authority,  the  clictates  of 
moral  duty,  and  thd  reason  of  the  philosopher.  She 
mi^t  betray  as  well  as  guide  j  mi^ht  break  tne  despot's 
chain  only  to  rivet  the  worse  dominion  of  the  passions ; 
she  might  not  only  nerve  virtuous  courage,  but  tempt 
ignorance  and  vanity  to  fatal  presumption.  Let  the 
watchword  of  their  debating  society  be  not  dialectic 
skill,  but  earnestness  pf  purpose.  Let  them  avoid  all 
flippancy  of  statement,  all  arguments  calculated  for  their 
hearers'  prejudices  rather  than  expressing  their  own  con- 
viction; above  all,  sj^eaking  from  surface  knowledge 
undigested  by  reflection.  The  special  enemy  of  the 
popular  debater  was  the  demon  of  unreality  ,*  him  they 
could  never  remove  whilst  men  were  swayed  by  passion 
and  |>rejudice.  They  mu^t  conquer  him  by  calling  to 
their  aid  the  Spirit  of  Faith  in  Truth.  And  one  way  to 
invoke  Ms  aid  would  be  the  taking  up  ofsome  serious  and 
laborious  study.  Let  them  correct  the  intoxication  of 
the  rhetorical  arena  by  deep  and  solitary  draughts  of 
tliought.  Let  every  leader  in  the  debating  class  think 
himself  doubly  obliged  to  enter  upon  some  solid  and 
fruitful  investigation,  and  never  to  rest  until  he  had 
acquired  such  an  Insight  into  the  principles  of  his  science 
as  to  furnish  the  matter  of  a  calm  and  well  considered 
lecture.  Tlie  lecturer  concluded  by  touching  on  various 
matters  of  local  interest,  expressing  a  hope  tliat  they 
would  soon  be  able  to  erect  a  new  building  sufficiently 
extensive  to  meet  their  growing  wants.  At  the  conclu- 
sion of  the  lecture  a  vote  of  thanks  was  accorded  to  Dr. 
WooUey,  and  the  meeting  separated. 


PATENT  LAW  AMENDMENT  ACT. 

AFPLICATIOXS  FOR  fATKIfTS  IHD  FBOTBCTIOIT  JOJJOWBD, 

IFfom  Oatetle,  S^pUmber  26.] 

IkOtd  2QIA  Jm/^,  LS67. 

1995.  Aleiwctor  W^jte,  M,  Lonuplaot,  Dambftrtoa.road,  Olaiiow 
— An  imi^rovcd  mechiinlcal  Mrrangement  for  weaving. 

Dated  lith  Auguttt  1857. 

2IS9.  HogU  Prilohard  Hughtt,  CoeUnor,  aear  LlaoUeoliid,  Cu- 
narvon— Improrements  in  the  oonstructlon  or  nrnngoment 
ofn  roek-'boring*  machine. 

Daied2\siAmgmii,li»l. 

2325.  Julei  Dufkn,  PariB— ImproremenU  in  regnUUng  or  controlling 
nllwaj  and  Ughthooae  fignalling. 


2261. 
d290. 

2992, 
2294. 

2295. 


Dated  26a  Augmt^  1 857 . 
John  Webb,  Bristol— An  improred  hopper. 

Dated  Isi  September,  1667. 

Thomas  Bradford,  Salford— Certoin  improred  apparatoa  for 
waihiftg  clothes  or  artides  of  wearing  apparel,  whI<A  app** 
ntor  la  «lao  applicable  to  ehumlng.      . 

Hear/  Rawnon*  Ltieeetcr— An  improTwnentin  maehlnerr  for 
oombfng  iisool  and  other  flbrea. 

Thomas  Graj,  Kichmond-street,  St.  George*sroad,  Sonthwark, 
and  <}eofge  Joseph  Gladstone,  Bfaiekvall— Tmprorements  In 
•ppanatus  to  lowering  and  letdqg  kd  shipt*  boats. 

Robinson  Elliott,  80Bth  Shields— ImproTements  in  photo- 
SnpliJf  "by  which  the  lensnlar  deflrats  of  the  preeeot  pro- 
eeetes  of  taking  phoCographio  printa  are  avoided,  and  im- 
pressions are  obtained  of  vnj  rijw. 


2296.  Ephraim  Ta^rior,  Blaekbam,  LnnoMUre— Im|^raywisati  la 

lOOUf. 

2298.  Sodolph  SAck,  Loeben,  Luatzen,  Prussia —Improv«m;pnt9  IP 
the  construction  of  ploughs.  \ 

Dated  2nd  September,  1857. 

2302.  Alfred  Vincent  Kewton,  66,  Chanoerj-lnne— Certain  i]||prav9* 
meats  in  meters  for  gas  and  other  fluids.  ^A  oommuhioatlon.) 

Dated  3rd  September tlBbl. 

2301.  Goorge  Frederick  Parnell,  Uoxton  —  Improrements  in ,  the 
constmotlon  of  hooks  and  eyes. 

2S06.  Thomas  Jackson,  Orchard-street,  Portman-sqnaro-«-Impiore- 
maote  in  the  ac^oa  of  pianofortes. 

2308.  Perry  G.  Gardiner,  New  York— Kew and  useftil  ia^pronmente 
in  the  conical  coiled  steel  nil  road  cnt  sprint,  and  alao  n< 
new  and  naeftil  machinery  for  preparing,  cdling,  and*  odii- 
Terting  ateel  plates  or  bars  Into  sueh  aprings,  aad«ft>r  teaCflg 
and  measuring  the  loi^^th  of  aooh  springs. 

Dated  Atk  September,  1857. 

2310.  JohJU  Yttil  Borland,  lIanehester~ImproTiemenii  in  mwhlneiy 

for  pnparing,  spinning,  winding,  and  doablipg    fibtonf 
materials. 

2311.  Louis  Moreaa,  Paris— Improvements  In  apparatus  for  oarbenlih 

ing  peat  wood  and  other  combustible  matters.        ' 

2312.  Piaeper  Bemaed  Oodet,  Paris-*  lapeoTeqMaU  in  stafneecopM, 
23L3.  Ton/  PetiUMO*  Hatton-garden-^An  Improved  merited  of 

obtaining  aluminium  and  magnesium. 
1814.  Charles  William  RanK,  Cambcrwell-^ImpretttnHita  Ibi  «dli^ 

struotiog  the  permanent  ware  of  raUwajs. 
2315.  Jaeqnea  Alojcandre  Fenior,  Paris— Improremonts  in  traaa- 

parent  photc^raphic  pictures    and  their  aj^Iiealloa  to 

stereoscopes. 
2816.  James  Uobertson,  KenHsh-town—ImpfOTemeata  in  ftaraam, 

and  in  the  consumption  cr  prevention  of  sm<dLe. 
2317.  William  £dward  Newton,  6tf,  Chancerr-lane— An  improve* 

ment  applicable  to  rolls  for  rollbg  iron  or  other  metals. 

(A  communication.) 
23:9.  James  Kuttall,  Silver  street,  and  Louis  Stean,  GosweU-«trMi 

—Improvements  in  fur  gloves. 

Dated  Btk  September^  IW*    . 

2320.  UrUh  Soott,  Camden<towa— Improvemaata  in  machines  tyr 

cleaning  knives. 

2321.  Thomas  Bent  Witklns,  Birmingham,  and  Thomas  Mlwafd, 

Ilarborne,  Staflbrdshtre— Cerwh  iinprofiemeAtf  lathaedn* 
bination  of  dies  for  stamping  belt  fosi^nings,  and  whiehaaU 
improvQi^ents  are  also  applicable  to  the  standing  of  o^hec 
such  like  articles  or  ornaments. 
3328.  Richard  Johnson,  Blackburn— Certain  Improvemenltla  pult^. 
ing  aad  filtering  water. 

2323.  John  Kiug,  Cannon-street— Improvements  in  the  maaufootntt 

of  boots  and  shoes,  and  in  machinery  for  that  purpose."  [K 
commuAlcatlon.) 

2324.  William  Edward  Newton,  66,  Ohaaoei7-lane~.Impfovelwuti 

in  docks  or  timekeepers.    (A  communication.)  , 

2325.  William  Edward  Newton,  66,  Chancery-lane— Improvements 

in  a  oomposition  to  be  employed  la  the  prepanftlolt  nf 

pigments.    (A  eommmieatfon.) 
2S26.  Henry  Archer,  01oncester-Btreet,Piaiilieo— IfflprovaneBls.U 

envelopes. 
2327.  Peter  Armand  le  Comte  de  Fontalnemorean,  Loadoa,  Pkris, 

and  Brarsels— An  Impfrovi-d  timekeeper  dial,  rtHWHag  tki 

exact  time  in  diflorent  country    (A  oommnricptlaa.) 

Dated  Vk  September,  l»1. 
8328.  Spilsbury  Bntler,  Birmingham— A.  new  or  improved.  heacNw 
3328.  Peter  Armand  la  Comte  de  Fontainaawrcau,  4,  floath-str^el. 

Flnsbury— Improvements  in  doors.    ( A  commnnieatlon. ) ' 
2830.  Andrew  Walker  and  Thomas  Walker,  Bhotts,  Lanark,  NiB/*- 

Improvemeats  in  the  treatment  or  pieparatlon  oCmoaldf  for 

casting  metals. 

2331.  Thomas  Goodehild,  Guildford— Improvements  in  stoves  ai)d 

flre-piaces. 

2332.  WUUam  Lewis  and  William  Ueniy  Lewis,  New  Tork-^lm  • 

provements  in  plate-holders  or  flrames  for  i^togngpiiio 
cameras. 

2333.  Wlinam  SeUerj,  PhlladelpliU,  U.8.— Improvements  in  horttg 

or  tnraing  mills  for  opffatlng  In  metals  or  steno. 
2335.  Constant  Jonffroy  I>om£ry>  Pari*— Improvements,  in  snokft- 

preventing  apparatus. 
2337.  Louis  Alexis  Imbert,  Trevilly,  near  Avallon,  France— An  Iron 

straight  edge  holder,  designed  for  strengthealng'WaUi,stfge9> 

ormoaldlngs. 

Dated  Stk  September,  1857. 
2330.  George  John  Parson,  Adelphi -terrace,  and  Thonaaa  PilgilD« 

Bow— Improvements  In  the  mode  of  generating  steam  in  t|M 

boilers  of  steam  engines,  and  in  raising  the  temperatuf^  of 

steam  for  other  uses. 
9841.  Benjamin  Sharpe,  HanweU  Park— Improvements  in  eliptii0 

telegraph  oables,  and  in  the  apparatna  ased  for  li^yl^f  ,9nfe 

Buchcal^les. 
2343.  James  H.  Miller,  Washington,  U.S.— SnrfiMecottdeBier.'ap^ 

pltcaUe  to  steam  englaes  and  other  purposes. 
2945,  William  Howard,  G.eat  Qanen-street,  Linooln's-ia«4Mde-^ 

Improved  apparatus  for  supplying  aijr,  medicated  or  |W|reyta 

persons  in  confined  apiirtmonts,  an4  ptber  places  (e^^infff 


tentilation. 
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Dmted9tk  Septtmber,  1857. 
S34Y.  Lonlf  Letonrnel,  Parit— An  apparatui  ft»r  woIgUng  ihips' 

MMlfton* 
9349.  Leon  Louis  Honors  Sertou,  36,  Rue  de  HantTllla,  Fferto— 

ImproremenU  in  the  manofactare  or  prod  notion  of  orna- 

mantal  wrappen  or  paekiBgi  Ibr  AUnrioa  or  oUiergoods. 
SKI.  J«ni«t  Eaitwood,  Dorbj,  and  dama«l  LioTd  Jun.,  Wedneiburjr, 

gtaffordshire— ImproremenU  In  maolilnciyfbr  ahearing  iron 

and  other  metals. 

Dated  lOik  Seplfmber,  1657. 

3335.  John  Honejman,  Jan.,  GlasgoW'-ImproTements  in  generating 

steam. 
3SS7.  William   Jamleson,  Ashtoo-imder'Iomo— Certain   improma- 

■Msts  in  looms  for  weaving  Ikbries. 
S3M.  Biahaid  Hooehin,  7,  Bridport-plaoe,  Ilozton— An  improved 

proisfor  pnnehing,  stamping,  and  emboasing,  or  otherwise 

Ibr  enttlBg  oat  paper,  leather,  or  other  materials,  and  for 

fl  .ing  and  eiostaf  ejrelets. 
2361.  John   Dearman  DnnniclifT,   Nottingham— Improvements  in 

di»iding  and  measorlng  breadths  of  lace  and  other  Ikbrics. 
Wmiam   Crofts,  Lenton-tcrraoe,  Park  Side,  Nottingham^ 

Improvements  in  the  manafbetore  of  Tarions  wearinga  in 

bobbin  net  or  tifist  lace  machinerj. 

HatedWtk  Se^mber^  1867. 

Have  Aat4ilne  Firan^  Mennons,  39,  Roe  de  PEchiquler,  Pat b 
—An  impfored  smoke-condensing  apparatus.    (  A  oommonl  - 
cation.) 

James  Mills,  Manchester— Certain  improTements  in  the  mano* 
fhcture  of  *•  ke/s,**  •*  topered  pins,"  "  spilt  pins,*'  and  other 
similar  articles  employed  in  the  coaitractlon  of  maehlnery. 

Aristide  Michel  Servan,  Paris— ImproTcments  in  the  eementa 
tion  of  iron  combined  with  the  mannftctnre  of  coke. 
StlK  Charies  Lnns^ej,  Deptlbrd  Uieen  Dockyard— Improved  appa- 
ratus fordiraotlng,  signalling,  and  indicating  on  board  ships 
or  vessels,  or  other  places. 

Dtied  Wk  Septembtr,  1867. 
ti>9«  Mloolas  Onstave  Imbert  de  Laphal^ae,  Paris— Improvements 

in  violins  and  other  stringed  moslnl  instruments  of  a  dmilar 

natnre. 
3376.  John  Butler  and  Joseph  Pitts,  Stanalagley,  Yorkshire— An 

Improvemeat  in  fltftaniag  tjres  on  wheels  fbr  rallwaj 

earriages. 
tStf.  Udore  Charles  Cloet,  OhMit— Maohinexy  or  affpantos  fitr 

treating  and  dressing  rice. 

Dated  litk  SejOtmber^  1867. 
"3381.  Theophiins  Marsh,  Pond's  Works,  Sheffleld— An  improved 

piston.    (A  communication.) 
3383.  Alexander  Oray,  Olaigow- Improvementa  in  th«  piling 

motion  of  power  looms. 
|3?6.  John  Sleddon  and  Joseph  Marsland,  Oldham— Improvements 

In  preventing  Incmstatlon  in  steam  boilers. 

DaM  161*  Septtmker^  1 867. 
3387.  Richard  ShIeta,  Jan.,  Oldham— Improvements  in  the  mannfJM- 

tore  of  velvets. 
8386.  John  Walmsleyand  Thomas  Howard,  Aoerington— Improve- 

mentsin  machinery  or  apparatus  fbr  warping,  9Uing,xnr 

dfoailBg  and  winding  on  vanu  or  threads. 
I.  Oerd  Jacob  Benten,  Cnrtttian-street,  8t.  QeorgeVln-the-Bast 

.^An  improveoMBt  in  heating  apparatoa. 
1313.  Adrian  Jnles  Alaxls  DaoMralin,  Paris— Improvvaants  In  heat« 

Ing  apparatos.       .  ^ 

DmUd  161ft  Ifipihwftrr.  1867. 
33li.  Thomas  flidabottom  Adsbaad.  8taly  Bridge,  Chester,  and  John 

Piatt,  Oldham— Certain  ImproremenU  in  madninery  flir 

carding  ootton  and  other  flbroas  materials. 
3367.  Richard  Wieks,  31,  Phanix.ttr«et,  Bomers-town— Improve- 

mants  in  ftmiaocs. 
8399.  Abram  Seward  and  Charles  Seward,  Lancaster— An  improved 

boUer  for  heatinc  and  kee^ng  np  clreolatlon  in  water. 
3401.  Alphonse  Ren6  le  Mire  de  Normandy,  67,  Jodd  street,  Brana- 

widt-sqoara,  and  Sdwrtrd  Thomhlll  Simpson,  Calder  Soap 

Works,  Wakefleld'^-Improvements  in  th«  mannIhGtaro  of 

soap. 
a6tS.  William  Mlddlatoa,  Jan.,  and  Tbeinaa  TerUas  Ohalliagworth. 

Birmingham— Certain  improvemente  In  adiostlng  the  sliding 

parts  of  chaadaliers  and  gas-pendants. 
3406.  Robert   Garrard,  Loroan-street,   Oravel-lane,   Southwark- 

Improvemente  In  tha  mannlbctnre  of  Japanned  straw  hate. 
t4t7«  Bmlle  Alean,  Fore-street,  Aldormaabary—Aa  improved  pro* 

eem  Ibr  refining  paraOne.    (A  commniUcation,) 


iNVRirriOX  WITH  COMTLKTI  iPXCIFCATiqir  PXUO. 

341D.  John  Sftlth  ^rden^t  Aaron  .^atl(l44  BpekwiQd, 
mukhy,  S  Ditd4.  MpLUn  OwTIUnlM  J 
Certaio  improvemente  in  engines  far  hydraalio  i 
other  useiU  purposes.— 1 7th  Septemhu,  lUL  — 
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744. 

811. 

816. 

826: 
827. 
828. 
841. 
845. 
819. 
86t. 
873. 

876. 
891. 
901. 
906. 
909. 
916. 

917. 
933. 
991. 
987. 

990. 

993. 

1004. 

1039. 
1052. 
1064. 
1151. 
128J. 
1511. 
1565. 
1669. 
1683. 

1684. 

1678. 
1916. 
1930. 

1996. 
1983. 
1903. 

3007. 
2023. 


831. 
834. 
866. 
861. 
864. 
866. 


870. 


Septe$iiber  ^Hfd. 
Charles  Askew,  John  Aa- 

kew,  and  Henry  Myers. 
John  Sherar. 
Thomas  Mosdell  Smith  and 

Cornelius  Borko. 
Thomas  Lawes. 
William  Henxy  Collins. 
ThomtfLatfes. 
Joseph  WlUiam  WUspn^ 
William  Thomas  Cfulc. 
Augnstni  FYvderick  Butler. 
James  Morris. 
ArthorNleldand  Nathaniel 

Buckley  Sutclilll      '"■' 
David  Jack. 
John  Graham. 
Robert  Adam. 
Henry  Smith. 
John  Oliver. 
Duncan  Jdorrison  h  Samoel 

Lllley. 
Bdwin  Maw. 
Felix  Marie  Baudouln. 
John  Henry  Johnson. 
James    Bird   Spaihe  and 

AlAred  Sparke. 
Charles  Tlbton  Bright. 
Alfred  Vincent  Newton. 
Charles    Frederick   Blde- 

ftld. 
WUliam  Edward  Newton. 
Thomas  Harrison. 
Lonls  Barnett. 
George  Wright. 
WiUiam  Edward  Newton. 
William  Edward  Newton. 
George  Deeley. 
John  Henrj  Johnson. 
John    Fbwler,  Jan.,    and 

WiUlam  Worby. 
John  Fowler, Jan.,  Robert 

Barton,  and  Thos.  Clarke. 
Richard  John  Badge. 
William  Johnson. 
John   Chanter  and  Davfd 

Annan. 
James  Webster. 
Thomas  FozaU  Orlfflths. 
William  Edward  Newton. 
Samuel  Butler. 
Jean  Jacques  Bouvertand 

Fnui9oU     Isidore     Jean 

Pascal. 
aepiember  nth. 
John  Hewett. 
Reuben  Sims. 
Emll  von  Lowonsiiln. 
Charles  Martin. 
David  Thomson. 
Ferdinand  Joesa. 
Hippolvte  Beaigne  GIrard. 
Louis  EtUmue  Deplanqne. 
George  Hamilton. 


897.  Be^lamin  Hcratte  Faol. 

9at»^  John  Bonre. 

967.  Thomas  Melling. 

901.  Frod«iapn^A(  Semoel 

Flagg. 
1006.  Georfe  Z^mtaA  T^ler. 
1012.  JohnCool^Haf' 


1013.  John  Coope  Haddaa*      i  ,- 

1038.  nam*  ^^MiSB^  mU 

loit  j8hlftffiiftE2£'^^''^ 

1049.  Peter  Wicks. and  Th< 
Goalston  Qhialin. 


1060.  WiUtea  BdMMd  Newtcn. 

iueii.  AiliiiTflntB 


Newton. 


004. 
918. 
920. 
923. 

•38. 

932. 
949. 
944, 

048. 
954. 
964. 
9U. 

1046. 
1078. 
1080. 

108a. 

1084. 
1087. 
1088. 
1000 

1103. 
1122. 
1141. 
1187. 
1337. 

1409. 

1470. 
1428. 
1642. 
U40. 

1802. 
19(19. 
1924. 
1037. 
1968. 

3012. 
2076. 

3077. 


Robert  WarddL 
Robert  Oimr<i  ^ 
ttd.  Archioidd  Bn 
Wm.  Hardman.apd  4m^: 
Dogdale;**^  ^•■^-^''»^* 
JohnSosith. 
ThofflMWhitebMd. 
Charles  RenthiWr      ' 

JaoMs  MiUes  nnd  FMMk 

WUliam  Mowbay. 
John  Henfj  Johnaoa. 
WmUm  P«rk#,inot.   . 
John  Slack. 
Qeciie  PeaaMn  tad  M'  * 

ward  Jessop. 
Pateiek  MaMrinaa.  -        '- 
Thonas  ItmtHl  Sfowea. 
Jamw  Wanrarton. 
James  Warborton.. 
James  Warburton. ' 
G«oigf  Sphaah. 
Edwaid  OldfleU. 
Jean  Marie 

land* 
Ohas.  Riehaid  BOcMt 
Edwin  Marten. 
George  WoMlt. 
Thq^  QioUnn  Rcteh.  -  ^ .« 
Thomaa  Lambttt  m  Obel . 

Wift^ehL  »  , 

Jote  Wateoo  -  SbUvb •§!:.* 

George  Pye. 
Laurent  LetholUler, 
Edward  Oonta  Kemp. 
Louis  Lnareat  Beqaemie. 
Rlehaid-9haw  and  John 

Robinson. 
Stanislas  Qandrioa. 
Jdhn  ScoCt  RnaioH. 
William  Edward  Newtoa.  ^ 


,.1 


Gavin  Waltot  a^d 

Clachan. 
William  EdMrd  Newi^ 
WmiamMo|tinley  and  Bo* 

Walktr. 
Jfrtin  Freamnia 


PiTB2CT8  05  WBICB  TDK  STAVF  DuTT  Qt  tAO  Bid  BBBll  FlIO. 

3143.  George  Collier. 


Stptembtr  Th&i, 
2060.  Robert  McConnell. . 
2067.  Joseph  Boulton. 
2014.  Ooorge  Fergusson  WllaOB 
and  George  Pio^ne. 
September  23rtf . 
2134.  Christopher    Nickel!  and 
James  Hobeon. 


September  wbOt* 
2190.  Bdward  John  SniUlO.' 
3310.  Etisnnt  Benot. 


2066.  liools  CCrnl 
3114.  John  Penn. 


ea. 


J 


WISBKLY  LIST  07  DBSIGNS  FOR  ARTIGLBS  07  UTILITT  RSfilStBRBD. 


He^iailM 


4021 


4013 

4034 


JM»9t 

BegbtraHoa. 


Sept.  19. 

M     34. 


34, 

34. 


Grate  Back  ... 
Paaholder....... 


••*••••••••«•■  ••« 


The  ReeoO  Windnard 

Smith's  Registered  Fgtdlnf  Pattern  Card 


ProprietQr^  Name. 


The  Derwent  Foandxy  Company., 
/Gostev  Georg  Anton  Ludwlgl 

1    Michael  Schelhom J 

George  OcUvlos  Williams 
John  Smith  snd  Co. 


M....... 


•••  •*.  .«••  ,  (•*,«.• 


Derbiy. 

Birmingham. 

Toraaay. 
163,  Long  Aoia. 


t^^m^^ 


•^rr 
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FRTDAT,  OCTOBER  9,  1857. 


MBETING  OF  COUNCIL. 
Thubsdat,  Ootobbr  8. 

The  fpOowing  Institation  has  been  taken  into 
Union'  flince  the  last  announcement : — 

444.  Leeds,  Chnrch  Institute. 


GUTTA  PERCHA  OF  SURINAM. 

Bt  pBonsflOR  S.  Blbbkbods. 

Iif  the  short  period  of  twelve  ye&rs  this  vegeUble  pro- 
dnot  has  taken  an  important  place  among  our  industrial 
snppliee.  There  still  remains  much  to  be  leamt  re- 
•pectinif -It^  Looking  to  the  prices  at  the  public  sales  of 
the  Dutch  Commercial  Company,  held  at  Amsterdam  in 
1857,  it  is  irorthy  of  remark  that  there  were  wien  differ- 
ent qinlilliS,  sold  at  prices  varying  50  per  cent. : — 

Quality  A Sold   2365 kilos.,  per  \  kilo.81  to83cents* 


AA«a«»«a 

81890 

65„69    „ 

B 

76000 

41  „48    „ 

BB  ... 

47500 

89,.  46    „ 

C 

46850 

39,.  51     „ 

.s^  - 

26S00 

4l„54    „ 

6630 

18,.  0    „ 

QflU:. 

100 

10  „  0    „ 

These  were  IWmi  the  East  Indies,  the  prices  being 
nearly  80  to  80 per  cent,  higher  than  before. 

The  Quantity  of  East  India  gutta  percha  imported  by 
Datdi  sUps  into  J^llaad  was  ailculated  to  amount — 


In  1851  to 
1852 
1858 
1864 
1855 


»♦ 
>» 
ff 


6850  florins. 

2520 

87000 

38182 

166920 


If 


The  quantiiy  collected  in  the  Indian  Ardiipelago,  and 
imposiea  into  Jata,  was — 

In  1851 221.27  pikols,  valued  at     2879  florins. 

1862. 24».80      „  ..  6466 

1858 122.59      „  .,  4149 

1854 1038.81       „  „  42527 

1865 5111.20      „  „  187006 

'  The  pikol  being  61.621  kUos. 

The  following  is  a  table  of  the  gutta  percha  exported 
from  Java: — 


It 

If 


To 

HAUaad 

Anenca...  .•• ... 

Sranco « 

Singapore 

OreatBritain... 
Bremen  .......•• 

Chin  (Macao). 


1851. 


Pikols. 
15 
29 

... 
29 

••• 
... 


1852. 


Plkob. 
47 


76.9 


1853. 


Ptkolf. 
3.5 

4 
58.7 

>•• 
..• 


1854. 


Plkolf. 
287.68 

29 

46 
102.55 

23 


1855. 


PIkoli. 
3799.92 

135 

712 
706.92 

3 
160 

11 


*  She  cent  is  the  handiedth  pert  of  the  florin  or  gilder,  wUdi 
is  acarly  la  8d. 


With  regard  to  the  localities  in  the  Eastern  Archi- 
lago  where  th 
that  there  were 


pelago  where  the  gutta  percha  was  collected,  it  appears 

delivered — 


1851. 

1852. 

1853. 

1854. 

1855. 

Fran 
Sumatra  (W.l 

Coast) J 

Borneo 

Flkola. 
221.27 

... 

•  •  • 
... 

Plkolt. 
242.90 

... 

... 
... 

PUola. 
79.19 

43.0 
0.4 

... 

Pikols. 
258.47 

314.23 
461.11 

... 

Pikola. 

961.16 

2557.51 

Palembang 

Riouw 

1282.38 
310.15 

Total  produce 

221.27 

242.90 

122.59 

1033.81 

5111.20 

The  reports  for  the  year  1856  are  not  yet  published. 
It  was  important  to  inquire  whether  there  might  not  be 
found  a  plant  in  the  West  Indies  from  which  milky 
Juices  could  be  obtained,  similar  to  that  known  under  the 
name  of  gutta  percha,  which  is  so  much  valued.  There 
seemed  to  be  great  probability  that  such  inquiries  would 
be  successful,  because  the  natural  family  of  the  Sapota- 
cee,  to  which  the  Itonandra  ffuVa  or  gutta  percha  tree 
belong,  has  several  genera  and  species  indigenous  there. 
Notwithstanding  this,  the  actual  fact  of  the  existence  of 
such  a  plant  was  not  known,  which  appears  evident  from 
the  fact  that  Prof,  de  Vriese.  one  of  the  first  bota* 
nists  in  Holland,  advised  the  Dutch  Government  at  the 
commencement  of  this  year  to  introduce  the  cultivation 
of  the  Isonandra  gutta  into  the  West  Indies.  For  this 
purpose  a  plant  of  we  true  Isonandra  gutta,  grown  in  the 
Botanical  Gardens  at  Leyden,  was  sent  over  to  Surinam, 
but  could  not  bear  the  voyage. 

The  investigations  of  the  English  at  Jamaica  and 
British  Guiana,  though  of  high  scientific  and  commer- 
cial vidue,  have  not  resulted  in  discovering  gutta  percha. 
At  the  Paris  Universal  Exhibition  of  1855,  great  oppor- 
tunity was  afforded  for  examining  the  coloniidproducts, 
but  gutta  percha  was  not  to  be  found.  Sir  W.  Hooker 
merely  says.  In  his  report  relating  to  Jamaica,  extracted 
itom  the  Transactions  of  the  Jamaica  Society  of  Arts, 
"  the  Achras  Sl^)ota,  of  which  the  fruit  is  called  Neet- 
berrUf  yields  abundantly  a  milky  substance  like  gutta 
penma ;  the  fmit  is  delicious,  superior  in  flavour  to  the 
medlar ;  the  seeds  are  said  to  be  a  valuable  diuretic  in 
cases  of  straoguiy,  and  the  bark  has  been  employed  as  a 
substitute  for  cinchona." 

The  Aehrtu  SapUa  L.,  Sapcia  AekWy  Mill.,  is  the 
Sapotille  fruit  of  Surinam,  or  medlar  of  Curasao — but 
our  gutta  percha  is  not  extracted  from  this  plant.  The 
tree  is  commonly  called  BoUetrie  (paardenvleesch, 
Dutch),  but  this  popular  name  gives  no  information  as  to 
its  true  origin,  for  it  is  given  to  various  plants,  difiering 
botanically. 

The  wood  of  the  tree  is  so  called  from  its  re- 
semblance in  colour  to  horse-flesh.  The  milky  Juice 
is  used  at  Surinam  instead  of  cow's  milk,  and  the 
negroes  drink  it  diluted  with  water.  The  fresh  liquor 
much  resembles  cow's  milk,  and  the  juice  sent  to 
me  is  of  the  same  appearance,  but  this,  being  fer- 
mented during  the  voyage,  has  the  odour  of  sour  milk ; 
nevertheless,  the  properties  mentioned  are  not  sufficient 
to  indicate  its  true  nature,  because  in  the  same  countries 
is  collected  the  /iJ^o-Aya,  or  cow-tree  milk,  (of  the  Ta* 
bemaemontana  utilis),  renowned  for  its  sweet  and  cream- 
like milk,  supposed  to  contain  caoutchouc,  or  India- 
niM)er,  in  a  snlall  proportion.  The  Dueali  tree  gives 
likewise  a  potable  milky  Juice. 

In  the  description  of  Guiaoa,  published  in  1770,  by  the 
Dutch  Governor,  T.  T.  Hartsinck,  no  mention  is  made 
of  the  milky  juioe  of  the  Bolletrie  (Boerewy,  Dutch), 
called  Boerowe  by  the  Arrawak  Indians.  Mr.  Hart- 
sinck gives  a  f^ll  description  of  the  tree,  confirmed  by 
recent  travellers ;  he  describes  it  as  havin?  a  thick 
rough  bark,  containing  a  gum-like  juioe,  or  a  bitter  oil ; 
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the  fruit  resembles  the  plum,  and  ie  sweet,  with  a  white 
luurd  kernel — ^the  leaves  are  like  those  of  the  laurel, 
glossy,  oval,  and  acuminated. 

In  the  catalogue  of  contributions,  transmitted  from 
British  Guiana  to  the  Paris  Universal  Exhibition  of  1855, 
(Gfraorgetown,  Demerara,  1855),  the  bullet-tree  (Boerow^) 
IS  desoribed  as  one  of  the  largest  trees  found  in  the 
colony ;  the  trunk  is  often  six  feet  in  diameter,  and  is 
destitute  of  branches  nearly  to  the  top ;  **  the  leaves, 
branches,  and  trunk  produce  a  whitish  milk ;  the  fruit  is 
of  the  size  of  a  coffee  berry,  very  delicious  and  re- 
sembling the  sapodilla."  This  tree  is  supposed,  by  Sir 
B.  Bchomburgk,  who  mentions  it  in  his  description  of 
British  Guiana,  to  be  a  species  of  Afimusopt.  Sir  W. 
Hooker  has  quoted  the  same  communication  m  his  official 
report  on  Class  II.  of  the  Paris  Universal  Exhibition  ; 
but  he  is  mistaken  in  saying  that  the  juice  exudes  from 
the  trunk,  branches,  and  foliage,  and  that  the  size  of  the 
fruit  is  that  of  a  coffee  bean.  Sir  W.  Hooker  added, 
that  the  tree  called  Ducuria  resembles  the  bullet-tree  in 
appearance  and  properties.  It  must  be  remarked,  that 
this  name  is  quite  different  from  Dueali,  a  tree  specially 
known  by  its  milky  gum,  or  caoutchouc. 

In  (the  Revue  Coloniale,  de  Juillet  Ik  Aoat,  1855,  it  is 
stated,  that  in  French  Guiana  will  be  found  a  tree  (of 
the  genus  /*<c<m),  containing  a  substance  intermediate 
between  caoutchouc  and  gutta  pcrcha. 

In  the  first  letter,  written  by  Mr.  J.  A.  Mullcr,  at 
Paramaribo,  respecting  the  juice  sent  to  me,  the  name 
bullet-tree  is  given  as  that  of  the  tree  from  which  it  was 
collected.  Hence  it  was,  of  the  highest  interest  to  decide 
upon  the  botanical  species  of  this  plant,  which  gives  the 
milky  juice  of  gutta  percha. 

The  name  of  BoUettie  is  *)  Lucuma   mammosa,  Gaertn. 

given  to  the J     or  Mimusops,  Schomb. 

TrAi<«bolletrie,  Boerowd    Dipholls Salicifolia, Alph.D.C. 
Bastard  do.,  Towranero    Bumelia  niffi*a,  Swert. 

C  Bumelia  Salicifolia,  known  in 
do.         do.   ...•       Jamaica  by  the  natives  as 

Galimeta. 
I  Achras  Siderozylon,  employed 
NeeHlerry,  do.     do.  ...-J      as  one  of  the  best  timber* 

(     woods  in  Jamaica. 

The  Lueuma  mammoM  is,  according  to  the  report  of 
Sir  W.  Hooker,  the  marmalade-tree,  (Gamaramara), 
remarkable  for  its  large  and  delicious  fruit,  not  unlike 
our  pears.  It  hence  follows  that  the  name  of  mimusops 
oould  not  be  applicable  to  our  bullet-treo. 

As  an  aconrate  description  of  a  plant  requires  the  exa- 
mination of  the  flowers,  foliage,  and  fruit,  I  took  care  to 
have  specimens  sent  to  me  at  the  first  opportunity.  I 
received,  in  A^ril  last,  the  leaves  and  fruit;  the 
flowers  I  am  still  expecting.  I  had  thus  sufficient 
means  to  determine  the  species  of  the  bullet- tree,  besides 
having  the  assistance  of  my  friend  and  colleague,  the 
well  known  botanical  professor,  Dr.  Blume.  It  was  de- 
cided  to  be  a  new  species  of  sapota.  which  has  i-eceived, 
in  honour  of  the  first  observer,  Mr.  MuUer,  at  Para- 
maribo,  the  name  Sapota  MuUeri,  Bl.  A  full  description, 
with  a  drawing  of  the  new  plant,  is  ffiven  in  the  Dutch 
Jovinial,*  *•  De  Volksvlgt,  uitgegeven  door  de  vereeniging 
Toor  Volksvlijt,  te  Amsterdam,"  1867,  Nos.  G  and  7,  p. 
279.  An  illustration  is  given  of  the  fruit  of  the  Lucuma 
mammosa,  to  show  the  difference  between  the  fruit  of 
our  gutta  percha  bullet-tree  and  that  of  the  Lucuma. 
Several  other  botanical  characters  have  led  to  the  con- 
olusion  that  our  bullet-tree  is  not  a  species  of  Mimu- 
sops, this  genus  being  indigenous  to  tropical  Asia,  as  the 
sapota  is  to  the  New  World.  The  bullet-tree,  or  gutta 
percha  sapota,  is  very  common  in  groups  on  the  hilly 
country  in  Surinam,  above   the    alluvial  plains.    To 


•  A  copv  of  this  p^cr  migr  be  seen  at  the  honse  of  the 
Secietyof  Arts. 


collect  the  milky  juice  an  incision  is  made  in  the  tmdL 
seven  feet  above  the  ground,  and  this  is  fndoeed  hy « 
ring  of  clay ,  which  serves  at  the  same  time  as  a  resertwr. 
The  juice  flows  out  of  the  stratum  between  the  liber  a&i 
the  alburnum  in  profusion ;  there  is  no  noocMity  to  cet 
the  tree  down,  as  was  universally  done  at  ihe  commence- 
ment of  the  collection  of  gutta  percha  In  the  India 
Archipelago. 

At  Surinam  the  milky  juice  is  solidified  in  the  coor^; 
of  six  hours ;  I  have  not  observed  any  ootgulAtion  in  tk? 
juice  sent  to  me ;  there  were  only  some  smaU  partide 
of  coagulum  in  one  of  the  bottles.  Bven  by  exposure 
to  the  air  in  open  cups  duiing  the  hot  days  of  Jane  airl 
July,  it  was  not  coagulated.  The  solidification  of  the 
juicj  is  really  not  a  coagulation,  as  is  commonly  sop- 
posed,  but  the  consequence  of  the  evaporation  of  tb? 
water ;  when  the  juice,  by  si)ontaneous  eva|)oration  in 
small  quantities  is  totally  desiccated,  the  gutta  perdia 
appears  as  a  transparent  yellow  gelatinous  substance.  Br 
boiling  and  evaporating  a  large  quantity  the  guUa  perdik 
is  separated  in  a  dense,  brown  coloured,  opaque  mass,  not 
differing  from  the  Kast  India  gutta  percha  except  is 
being  more  pure. 

The  milky  juice  runs  through  the  ordinary  fUtering 
paper  without  leaving  any  residue ;  it  can  be  difuted  wi«i 
water  in  any  proportion,  and  the  liquid  remains  dflir  and 
homogeneous.  The  genuine  juice  has  at  1 6^  C. ,  •  density 
of  0.900 ;  the  reaction  is  acid,  and  the  odour  reeembla 
that  of  cream ;  it  is  insipid,  but  not  disagreeable,  like 
diluted  milk.    The  acidity  is  supposed  to  be  dae  to  a 
fermentation  taking  place  on  the  voyage,   becaose  ia 
opening  the  bottles  the  fluid  was  effervescent,  like  beer. 
When  exposed  to  a  slowly  increasing  heat  no  coagula- 
tion will  follow,  but,  as  is  the  case  with  cow's  milk,  there 
is  formed  on  the  surface  a  white  pellicle  with  a  wrinkled 
appearance ;   this  pellicle  appeara  again  as  soon  as  It  is 
removed.     This  phenomenon  commences  at  60^  or  64^ 
C,  and  continues  till  the  boiling  point  of  water;  In 
short,  the  milky  juice  of  gutta  percha  dosely  reeemhles 
cow's  milk ;  it  does  not  coagulate,  but  solid  particles  are 
formed  as  the  evaporation  of  the  water  prooeeda.    Br 
heating  it  for  several  hou»,  and  adding  water  to  rapfiy 
the  place  of  that  which  is  evaporated,  the  colour  begins 
to  be  changed  to  a  yellowish  tint ;  the  ordiuuy  brown 
colour  of  tlie  gutta  percha  does  not  aj^ar  before  total 
evaporation   and  dessication.    When  the   evaporation 
of  the  water  is  carefully  conducted  the  gutta  percha 
is  easily  separated  from  the  juice  as  a  yellowish  white 
substance,  and  there  remains  a   turbid    liquid    that, 
after  complete  evaporation,   becomes  a   brown,  viscid 
substance. 

By  boiling  the  milky  juice  over  a  spirit-lamp,  the 
coagulation  immediately  commences,  the  gutta  Mrcha 
forming  a  white  mass,  and  there  remaining  a  turbid  brown 
liquid.  The  turbidity  arises  from  small  partidea  of 
gutta  i>ercha  held  in  suspension. 

The  milky  juice  gives,  when  evaporated  to  dryness. 
13.5  to  14  per  cent,  of  brown  gutta  percha.  Abaolute 
alcohol,  added  to  the  milky  juice,  separates  the  gutta 
percha  immediately  as  a  solid  mass ;  the  separation  is 
completed  by  mixing  10  volumes  of  the  milk  with  six  of 
alcohol,  which  causes  a  condensation  of  two  volumes. 
The  quantity  of  gutta  percha  separated  in  this  way  is 
14.28  per  cent.  The  difference  prol>ably  arises  from  more 
water  being  separated  in  the  former  case  than  in  the 
latter.  The  gutta  percha  separated  by  alcohol  ia  white 
as  snow,  and  opaque,*  the  colour  is  not  afieeted  by 
exposure  to  the  air  or  the  sunshine,  and  it  is  only  afteir 
several  months  that  it  becomes  a  little  yellowish.  The 
alcoholic  liquor  remaining  after  the  sepaiation  of  the 
gutta  percha  is  acid,  and  there  is  a  turbidity,  wkioh  is 
caused  by  free  partides  of  gutta  percha;  its 
deepens  by  exposure  to  the  air,  and  when  e«a| 
it  leaves  a  brown  bitter  substance,  soluble  in  water. 

Ether  also  immediately  separates  the  gutta  percha  from 
the  milky  juice.    The  mass  U  at  firti  |S«UtliKma,  but 
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bMomei  qoite  iolid  after  the  volaiiliiatioD  of  the  ether. 
The  etherval  liqvor  which  remains  holds  in  solution  a 
subeUooe  that  acquires  a  brown  colour  by  the  aetfon  of 
the  atmosphere* 

It  is  alao  demonstrated  tluit  the  milky  juice  contains 
a  substance  soluble  in  water,  alooholi  and  ether,  that 
becomes  of  a  brown  colour  by  oxidation.  This  Bubstance 
is  originally  not  combined  with  the  gutta  percha  itself, 
and  I  am  of  opinion  that  it  is  not  aneceasaiy  constituent 
of  it,  I  believe  tliat  what  is  called  by  Mr.  Payen>2a9M/s, 
or  yellow  resin,  in  the  gutta  percha  of  commerce  is  pro- 
bably a  combination  of  gutta  percha  with  this  substance 
oxidued. 

It  is  well  known  how  difficult  it  is  to  prenare  white 
gutta  percha,  the  reason  being  that  it  is  nearly  impossi- 
ble to  destroy  the  brown  substance  when  it  has  once 
penetrated  the  molecules  of  gutta  percha.  Mr.  Maschke, 
11)  the  Archiv  der  l*harmacit,  cxxxix,  p.  31,  and  the 
C3kmit€kt9  CeiUrolblaU,  18o7,  p.  110,  states  that  even  l^ 
dissolving  the  gutta  percha  ef  commerce  in  chloroform, 
and  precipitating  it,  it  is  difficult  to  produce  perfect 
whiteness. 

The  colouring  matter  is  gallic  acid.  Its  affinity  for 
oxygen  is  clearly  shown  by  the  deoxidation  of  gold 
and  silver  solutions;  for  when  the  genuine  milky  juice 
is  mixed  with  a  solution  ot  chloride  of  gold  or  nitrate  of 
silver,  in  a  few  minutes  the  vessel  becomes  covered 
witli  a  metallic  film  of  gold  or  si  Iver.  The  reactions  with 
acetate  of  lead,  chloride  of  calcium,  clUoride  of  barium, 
the  salts  of  iron,  ammonia,  4(c.,  all  agree  in  proving 
that  gallie  acid  is  one  of  the  components  of  the  milky 
Jaioei  and  Uie  cause  of  the  brown  colour  of  the  gutta 
percha.  This  brown  colour  is  immediately  produced  in 
the  milky  juice  by  mixing  it  with  ammonia,  or  by  ex- 
posing it  to  its  vapour.  It  is  not  only  difficult  to  destroy 
this  brown  cdour,  but  it  even  deepens  to  a  blackish  tint 
bv  the  aotion  of  the  iron  of  the  machinery  employed  in 
the  process. 

Dt*.  Hermann  Earsten,  of  Berlin,  especially  directed 
attention  to  the  presence  of  gallic  acid  in  the  paren- 
chymal cells  and  milk-ducts  of  plants — (Dtrichle  dtr 
Acadmu  der  WiuentiMq/Un  mu  Berlin,  1867,  p.  71),^ 
so  that  we  have  here  only  a  special  case  of  a  general 
phenomenon.  This,  as  I  before  observed,  is  also  the 
cause  of  the  brown  colour  of  the  caoutchouc  or  india- 
rubber. 

Chloroform  and  benaole  have  no  other  eftocts  on  the 
milky  juice  than  the  separation  of  a  stratum  as  cream. 
This  lies  upon  the  chloroform,  which  is  heavier,  but 
Babsides  in  benaole,  which  is  lighter ;  it  has  not  been 
observed  to  coagulate. 

Aoetio  acid  separatee  the  gutta  percha,  after  several 
days,  as  a  gelatinous  mass,  and  there  remains  a  nearly 
clsar  white  liquid.  The  addition  of  ammonia  to  this  pro- 
ducee  a  brown  precipitate.  Alcohol  gives  the  same  re- 
actions, but  without  coagulating  the  creamy  stratum. 

Bulphuric  acid  has  tiie  same  effect  as  on  solid  gutta 
percha,  because  it  separates  the  gutta  percha  first  from 
the  juice.  Nitric  acid  gives  no  reaction  at  low  tem- 
peratures^ but  by  slowly  heating  the  fluid  it  becomes 
yellow,  and  turbid  with  yellow  particles  in  suspension. 
These  yellow  particles  are  soluble  in  ammonia,  but 
not  in  aloohol,  ether,  or  ciiloroform  at  a  low  tempera- 
ture. 

The  milky  juice  is  not  coagulated  by  ammonia,  but 
the  colour  immediately  changes  to  yellow  or  light  brown ; 
by  heating  to  65^  C.  no  coagulation  is  observed,  nor  is 
any  pellicle  formed ;  the  juice  remains  a  long  time 
liqaio,  eren  when  all  the  ammonia  is  volatilised.  When 
treated  with  ether  there  appear  to  be  alight  traces  of 
a  fixed  oil. 

The  f<^lowiQg  facts  show  that  the  mass  separated 
from  the  milky  juice  is  the  true  gutta  percha : — 

It  begins  to  soften  at  62^  C,  and  is  at  76o  perfectly 
plaelio,  and  e^iable  of  being  moulded  into  any  form ; 
after  eooling,  and  at  ordinary  tempemlofee,  the  ssb- 


stance  is  like  leather,  very  strong  and  tough,  and  takes 
no  impression  from  the  nail. 

It  is  nearly  insoluble  in  alcohol  at  low  temperatures ; 
by  boiling  it  is  slowly  and  in  a  small  proportion  dis- 
solved, but  precipitates  immediately  after  cooling,  al- 
though, traces  of  it  still  remain  in  solution. 

It  is  slightly  soluble  in  ether  at  ordinary  tempera- 
tun's,  but  by  boiling  it  may  be  entirely  dissolved ;  after 
cooling  it  is  almost  totally  precipitated  in  white  flakes  of 
the  purest  gutta  percha,  but  it  is  almost  impossible  to 
volatilise  the  ether  from  tho  mass. 

In  chloroform  it  is  easily  dissolved ;  for  solution  in  oil 
of  turpentine  and  benaole  a  little  heat  is  required. 

Its  reactions  with  sulphuric,  nitric,  and  hydrochloric 
acids  are  those  commonly  known.  Ammonia,  solations 
of  caustic  potash  and.  soda  produce  no  effect  when  the 
temperature  is  raised  to  100^  C. 

Hence  the  chemical  identity  of  the  gutta  percha  of 
Surinam  with  that  of  the  Inditfn  Archipelago,  or  the 
gutta  percha  from  8upota  IfuUeri  with  that  from  Isonati' 
dt  a  guUa  is  clear. 

A  specimen  of  the  gutta  percha  of  Surinam,  shown  at 
the  exchange  at  Amsterdam,  was  declared  to  be  of  first- 
rate  quality. 

Another  specimen  was  tried  in  the  gutta  percha  manu- 
factory at  Amsterdam.  The  result  was,  that  it  was  de- 
clared to  be  of  first-rate  quality,  and  that  its  strength 
was  proved.  It  appears,  however,  that  the  gutta  percha 
requires  some  time  before  it  is  thoroughly  solid  and 
hardened.  It  is  very  much  the  same  as  many  other 
Tcgetable  raw  materials,  which  require  to  be  seasoned  by 
time  before  they  can  be  employed  for  industrial  pur- 
poses. 

I  will  add  a  few  words  respecting  the  susceptibility 
to  decay  that  has  been  noticed  in  most  articles  made  of 
gutta  percha,  even  in  the  coverings  of  submarine  tele- 
graphic wires.  It  was  supposed  that  the  cause  was  a 
process  of  oxidation  or  absorption  of  oxygen  (Journal  of 
the  Society  of  Arte,  11th  Sept.,  1857,  p.  589).  I  am  of 
opinion  that  the  oxidation  cannot  be  the  only  reason, 
because  articles  which  have  been  varnished  become  brittle 
even  more  rapidly.  I  believe  that  there  are  several 
causes.  In  the  first  place,  the  above-mentioned  difference 
in  the  prices  at  the  public  sales  proves  dearly  that  there 
is  a  great  variation  in  quality,  although  the  gutta 
percha  is  a  simple  vegetable  substance  like  amy  line 
or  gum.  Not  only  impurities  may  be  found,  but  the 
thorough  dessication  of  many  samples  has  been  neglected, 
so  that  they  arrive  from  India  containing  a  putrid  fer- 
mented liquid,  with  their  internal  mass  decomposed  and 
brittle,  so  that  there  is  no  reason  to  expect  that  articles 
manufactured  fVom  such  a  material  can  last  for  any  length 
of  time.  In  the  second  place,  the  age  of  the  plant  was, 
till  recently,  thought  \o  be  quite  unimportant,  but  it  is 
now  ascertained  that  the  collection  of  the  juices  requires 
careful  management,  not  only  with  regard  io  the  season 
of  the  year,  but  also  as  to  the  state  of  growth  of  the  tree. 
In  the  third  place,  I  am  of  opinion  that  some  of  tlie  gutta 
percha  of  commerce  is  not  the  genuine  gutta  percha.  I 
may  call  attention  to  the  communication  of  Mr.  Motley, 
in  Sir  W.  Hooker's  Journal  of  Botany,  February,  1865, 
relating  to  the  adulteration  of  gutta  percha  at  Singapore. 
•*  I  think,"  he  says,  **  I  can  distinguish  at  least  five  sorte, 
which  are  probably  the  produce  of  different  treep.  or 
rather  five  classes  of  gums,  and  perhaps  the  species  are 
many  more."  In  the  letters  received  by  me  respecting 
the  collection  of  gutta  percha  in  Sumatra,  six  sorts  are 
named:  Nyatoe  &lam  (or  Balam  Timbago),  is  the  best 
of  the  Isonandra  gutta  ;  (hen  follow  in  an  increasing  rate 
of  value  femaffe,  potUi,  okkar  ugarib,  hayanrtn,  and 
doiriaun,  names  which  are  totally  unknown  to  botanists. 
I  conclude,  also,  that  the  causes  of  decay  require  more 
complete  investigation,  and  an  attention  to  different 
cireumstanees  till  now  neglected. 
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THE  AMBBICAX  COTTON  STATEMENT. 

The  following  is  extracted  from  the  New  York  Skip* 
Tping  and  Commercial  Lut,  of  Sept.  16 : — 

The  comprehensive  and  intelligible  sunimary  of  the 
cotton  crop,  for  the  year  ending  the  Ist  inst.,  renders 
elaborate  remark  unnecessary,  though  a  cursory  glance 
at  the  position  of  the  trade  may  not  be  out  of  place  at 
this  juncture.    Speaking  in  general  terms,  we  may  assert 
tiiat  the  year  has  been  an  unusually  remunerative  one 
for  planters,  but  a  comparatively  poor  one  for  spinners. 
The  value  of  the  staple  having  li^n  relatively  higher 
tlian  goods,  the  unprofitableness  of  the  manufacturing 
interests  since  our  last  annual  review  can  be  readily  kc- 
counted  for.     The  price  of  cotton,  however,  has  now 
reached  so  high  a  point  that  the  consumption  is  materially 
curtailed,  and  the  production  of^  goods  will,  withdut 
doubt,  continue  on  a  comparatively  limited  scale,  unless 
prices  advance  or  the  raw  material  experience  a  ftill  in 
value.    One  veiy  important  fact,  having  a  significant 
bearing  upon  the  cotton  trade,  is  that  within  the  twelve- 
month under  review  some  90,000  looms  have  been  stopped 
in  Great  Britain,  while  in  the  United  States  it  is  esti- 
mated that  at  least  12,000  or  15,000  have  suspended 
operations ;  and  the  present  low  prices  of  goods,  as  com- 
pared with  the  raw  material,  are  suggestive  of  a  still 
further  curtailment  of  manufacture  on  both  sides  of  the 
Atlantic.      The  present  supplies  in  the  English  market 
are  understood  to  be  unusually  low, and  butcomparativelv 
little  is  going  forward  from  this  side.    Indeed,  the  stock 
is  reduced  to  so  low  a  figure  that  the  shipments  must 
necessarily  continue  small  until  the  new  crop  shall  begin 
to  move  freely.    The  insurrection  in  the  British  posses- 
sions in  India  will  unquestionably  operate  to  curtail  pro- 
duction in  that  quarter,  but  there  is  some  danger  that 
the  extent  of  that  curtailment  may  be  exaggerated. 
Moreover,  our  latest  circulars  from  Liverpool  state  that 
buyers  of  manufactured  goods  forlndia  were  holding  off, 
unwilling  to  purchase  upon  any  terms.    Many  mifis  in 
Blackburn,  Preston,  and  other  towns  having  orders  for 
the  Asiatic  market,  had  resolved  to  work  on  short  time, 
while  others  had  concluded  to  stop  altogether.    Indeed, 
the  principal  demand  now  is  from  Qemiany,  and  when 
the  wants  of  that  country  are  supplied  the  absence  of 
Indian  orders  will  be  more  sensibly  felt.    Planters,  fac- 
tors, and  speculators  doubtless  discern  these  facts  as 
dearly  as  we  do,  however,  and  they  are  at  liberty  to 
draw  from  them  their  own  deductions.    Any  deductions 
which  may  be  predicated  on  the  hypothesis  that  t^e 
demand  for  the  ^reat  staple  is  destined  to  outstrip  the 
capacity  of  the  vanous  sources  of  supply  for  some  years  to 
come,  nevertheless,  we  cannot  but  look  upon  asunsafe.  We 
see  that  even  now  the  high  prices  current  on  both  sides 
of  the  Atlantic  are  starting  the  question  whether  the 
supply   cannot  be  augmented  by   a   new   mtem   of 
cheap  labour, — a  system  but  few  removes,  in  fact,  fVom 
the  old  African  uave  trade,  at  one  time  so  odious. 
The  bare  mention  of  any  such  possibility  in  England 
ten  or  five  years  ago  woidd  have  called  down  anathemas 
upon  the  heads  of  those  who  suggested  it ;  but  the  en- 
couragement of  the  Coolie  labour,  under  a  system  of  ap- 
prenticeship, no  better  if  as  good  as  the  system  of  davery  m 
the  Soathem  States,  is  now  a  popular  topic,  not  only  with 
the  moat  influential  journals,  but  of  speeches  from  utili- 
tarian political  economists  in  Manchester  and  Liverpool. 
We  do  not  prcitend  to  say  that  anything  practical  will 
oome  of  this  movement,  or  that  these  suggestions  will 
bear  fruit,  but  it  is  well  to  note  the  circumstance  that  our 
best  customers  in  Europe  are  alive  to  the  fact  that  it  will 
not  do  to  rely  to  so  ^reat  an  extent  upon  the  United 
States  for  their  supplies,  and  that  nothing  which  capital  * 
or  ingenuity  can  bring  about  to  open  up  new  sources  of 
supply  elsewhere  will  be  left  untried.    We  cannot  say 
that  we  have  any  more  fi^ith  than  others  in  the  success 
of  these  expedients,  yet  the  fact  that  they  are  resolved  to 
make  the  experiment  is  an  admcnition  which  the  cotton 


interest  here  may  find  it  well  to  heed.    It  is  true 

all  experiments  which  have  been  mado-««iid  tlie^m 

numQroits  and  costly— 4o  raise  up  elsewhere  •  rival  oailaro 

to  the  Southern  Sutes,  have  proved  fitiUirea;  hot  tbe^ 

ate  not  altogether  abandoned,  for  the  BriHsiir  anodelj 

to  stimniste  the  culture  within  her  ow»  Aonripiow,  or 

in  places  within  her  reach  and  eontrol,  it  tunrihatHl; 

That  stimulus  may  not  alarm  the  «laiiter,nOr  inteee 

lower  prices  here,  but  the  closingof  Brttisii  mamifadfeosaeai, 

in  consequence  of  the  doamess  of  the  staple,  isoalculBteA 

to  strike  a  blow  Which  may  be  sensibly  felt  for  afmod 

in  the  podcet  of  the  Southern  planter,  far  more 

than  any  spasmodic  demonstrations  to  raise  cotUm 

or  Africa.    Aa  the  case  stands,  therefore, ^n^bBnA' 

pends  on  the  United  States  for  the  grcntr  attffe  «r  Jm^ 

most  important  inannfactiiie.    Of  her  whole  impast  las* 

year,  nearly  SO  per  cent.  was>  produced  In  this  eomtfT? 

This  dependence  is  galHng,  for  two  reaMmiL    1.  if  sny 

interruption  takeplSoe  in  our  amicable  rel4tkna^is*iei«Hv 

cut  off  her  whole  supply,  wfaleli  would  beabovt  ^mvdkmA 

to  national  bankruptcy.    The  distetroos  effeeta^f'  c|Kli 

a  measnre  upon  a  country,  where  a  very  smaQ  dtfeliDf  ia 

the  demand  for  labour  produces  distress  andetatf>atsMi» 

can  hardly  be  over-estimated.    A  v#ry  shertero|^  ftKftfaia 

country,  also,  by  raising  prices  and  cheeking -the  deonad 

for  doth,  would  produce  seriously  bndefliBota;    Bmt,mif^ 

posing  neither  of  these  things  to  be  nprehendadi  earoepi 

as  remote  possibilities,  there  is>^2.  The  rivmliy  of.>mp 

manufacturers,  growing  more  troolblesome  ^vety  ^cnc, 

as  science,  skill,  and  experience  enable  tlieat<U>  radoae 

the  coet  of  manufacturing  doth,  while  they  get-the^nv 

material  cheaper.    Formerly,  England  had  three  gsenA 

points  in  her  favour,  and  one  against  her.    ^hetiad  ^^'"^ 

labour,  dieap  money,  and  comparativdy  cheap  (SDMaa. 

She  has  now  only  cheap  labour,  and  the  difitaienee  in  her 

favour  on  that  is  about  made  up  by  the  higher  ooet  ^0m 

raw  material.    The  rivalry  of  doth  made  firam  floivt 

cotton  has  enttrdy  disappeared,  and  we  now  go  iitta.ttie 

markets  of  the  world  at  least  on  equal  terms. »    LmnsH 

can  fbmish  cloth  as  cheap,  to  say  the  leaat,  as  Manchatsi, 

and  so  long  as  England  has  to  look  to  us  eoly  fim  her 

supidy  of  cotton  of  the  quafity*she  lequiies,  ind  wamk 

have,  in  order  to  compete  with  our  manui^i i-ilni  iii a;  Ae 

must  necessarily  faU  astern  in  the  race,  for  itiafefeially 

regarded  as  a  fixed  fact  that  every  year  a  laiiger  qiamti^ 

of  cotton  will  be  worked  up  in  this  country  for  Ibreiga 

markets,  and  a  lees  quantity,  compwatively,  he  eaqsottaA. 

As  will  be  remerabered,  the  preoedingootten  ymtar  doebd 

firmly,  with  but  a  small  business  doing,  prindpnlly:  itar 

home  consumption^  at  11^.  for  middling  Uplanda/and 

11^.  for  ditto  Gulf.    About  the  beginning  of  8ep«f  mhet; 

our  domestic  manufacturers  were  compdled,  ^wiestnall 

and  rapidly  decieasing  supply  in  their  hands,  to  beoonie 

active  competitors  wiUi  buyers  for  foreign  marketa,  and 

throughout  the  whole  of  that  month  and  part  of  October 

market  steadily  advanced,  until  middlfngis  cMi- 


our 

manded  12|c.  to  12e.  In  consequence  of  the  raiaim  of 
the  rate  of  interest  by  the  Bank  of  England,  n^[oCia&ons 
of  foreign  exdiange  throughout  the  south,  especially 
French  bills,  became  extremdy  difiicult,  and  exporters 
were,  meantime,  doing  little  or  nothing.  XnftoeDoedJ]^ 
this  stringency  in  monetary  drdes,  ear  market^  torn  the 
middle  of  October  to  the  latter  part  of  November,  eot^ 
tinned  in  a  dull  and  inanimate  condition,  and  a  dedisis 
of  about  Ic.  per  lb.  was  submitted  to,  shippers  to  l«ver» 
pool  and  the  Continent  being  the  principal  opeiaiuie. 
About  the  last  of  November,  advices  were  received"  firom 
Liverpool  to  the  effect  that,  despite  the  advance  in  the 
rate  of  interest  by  the  Bank  of  England  and  stringeaij 
in  financial  drdes,  the  cotton-market  was  advancinip wf  t& 
increased  business.  This  favourable  news  at  onoe  im- 
parted a  better  fedins  to  our  market,  and  for  the  next 
seven  weeksa  gradual  hardening  tendency  wasinattifce»<>d, 
middling  New  Orleans  havingtoached  lS|oents.  Daring 
the  latter  part  of  January,  however,  the  upward  Um^mpf 
of  prioet  was  checked,  in  oonsequenoe  of  heavy  leoeipls 
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ai  ^li»  shippiog  porta  and*  temporaiTr  scAtcity  of  toniMge 
on  the  bertfa  hero  for  Liverpool.  During  this  period,  also, 
va  luid  ooYeial  oevere  flDowotormo,  deUying  the  mails 
Mid  aeciouoly  deranging  busiiieas.  February,  however, 
opened  wMi  a  good  inquiry  for  export,  and,  a6  holderi 
werddi6pooed  to  meet  buyers,  a  heavy  busiDe86  remlted, 
tlMtHOao  for  thA  week  ending  the  17th  reaching  27,000 
balea.  ThroogfaMit  the  latter  part  of  the  month,  prioes 
BfteadBy  advanoed,  under  the  conviction  that  the  crop  wis 
destiiied  to- bo  a  comparatively  short  one,  until  at  the  be- 
ginning of  Much  middling  Orleans  could  not  be  purohased 
Mow  HJ-  eentSL  The  hi^h  prices  then  ruling  induced 
holdera  to  offor  tlieir  sn|»lte6  more  freely,  which  caused  a 
pMis^  and  prices  slightly  receded  about  the  middle  of 
jfiirck.  flyfaseaBently,  during  tiiat  month  and  April,  how- 
ever^ a  renewal  of  the  speculative  and  export  demand  was 
experienced,  and  the  course  of  prices  was  egain  upward. 
Tie  month  of  May  opened  quietly.  "Exporters  were  dis- 
spBoiated  at  the  course  of  the  Liverpool  market,  and 
hcttdersv  beiihg  generally  confident  of  a  final  result  of  the 
erop  not  exoeeding  3,000,000  bales,  refused  to  submit  to 
any  vaduction  in  their  demands.  Our  domestic  spinners 
were,  therefore,  the  chief  operators,  and  took  from  5,000 
to  diOOO  bales  weekly.  Subsequently  for  a  period  of 
maii(f  weeks,  which  brings  us  down  to  the  beginning  of 
July,  prices,  influenced  by  the  small  stoek  on  sale,  and 
the  Mobability,  day  by  day  growing  into  certainty,  of  a 
■mall  crop,  continued  to  show  a  strong  upward  tendency, 
and  on  the  7th  of  July  middling  Orleans  were  quoted  15 
otots,"*-^  higher  figure  than  had  been  obtained  in  many 
jraars  before.  During  the  remainder  of  the  month  the 
UHtness  was  light,  and  exporters  to  the  continent  of 
Binope,  tocher  with  speculators  and  home  spinners, 
wera  the  pnncipal  operators.  About  this  period  the  low 
ffDades  began  to  attract  attention,  and  even  lists  of  mid- 
ittllif  grades  were  scarcely  to  be  had  at  any  price.  August 
Onujaa  Viry  quietly.  The  Liverpool  market  had  con- 
i(t)iii4  to  advance,  and  8d.  was  the  current  price  for  mid- 
dSog  Uplands,  Under  these  circumstances,  in  oomiexion 
with  tnfiing  receipts  at  the  South  and  reduced  stocks  all 
tAiTOUgh  the  country,  holders  had  matters  pretty  much 
their  own  way,  and  towards  the  close  of  the  month  the 
4|aotatioos  for  middling  Orleans  touched  Ifijo.  The 
bosiiiess  at  ttiis  high  figure  was  very  light,  and  confined 
ahttosi  entirely  to  load  speculators  and  our  domestic 
manufacturers.  This  cursory  glance  at  the  coarse  of  the 
nsarlEet  brings  us  down  to  the  close  of  the  year,--a  year 
which  may  be  pronounced  the  most  satisfactory  to  the 
planting  interests  of  the  South  of  any  on  record.  The 
advance,  it  will  be  seen,  has  been  steady  throughout  the 
year,  prioes  at  the  dose  being  40  per  cent,  higher  than 
ait  tlie  commencement. 

Cotton  Cbop  oftbe  United  States. — ^Statement  and 
Total  Amount  fob  the  Tbab  Ending  Auo.  81, 1857. 

Eiqxirt  to  Foreign  Ports,  from  September  1, 1856,  to 

August  81, 1857. 


To  Great 
Brlteln. 

To 
Pt»noe. 

To 

North  of 
Europe. 

Other 

Foreign 

Porta. 

Total. 

FMm 
Hew  OrkMaM^*..^. 

Tesaa 

Belee. 
749,486 
211,231 
9,793 
39,138 
138,694 
138,876 

300 

830 

146,984 

4,663 

BeJes. 

268,163 

84,840 

4^28 

3,604 
40,821 

••. 
... 
..« 

31^601 

Belef 
166,460 
16,670 
6,687 

1,764 

6,976 

38,^96 

.«• 
... 
... 
... 
38,600 
1,466 

Bales. 
139,619 
2,348 

... 

... 
10,666 
31,193 

•  •« 

•  •a 

•  •• 
••« 

808 

••• 

Bales. 
1,293.717 
414,939 
30,907 

30.889 

BeTBsaMi  ••■M....«*« 

ChsrieetpB  ........m. 

north  Oeroliiis..... 

Viriiflhi 

168,839 
239,186 

•  •• 

aoo 

... 

830 
196,993 

6,118 

OnaATMsl ...... 

Totelisetjesr.., 

1^28,870 
1,931,386 

418,967 
480,637 

946,798 
304,006 

164,633 
348,678 

2,363,667 
2,964,606 

IHsrtm 

496,616 

67,380 

68,307 

83,946 

701,949 

- 

Gompabatiyb  Statement  or  Gbowth. 


Crop  of  Bales. 

866—7.... 2,98«J,619 

855—6 8,627,845 

854—6 2,847,889 

858—4 2,930,027 

852—8 3,262,882 

851—2 3,015,029 

860—1 2,865,257 

849-50 2,096,706 

848—9 2,728,596 

847—8 2,847,684 

846—7 1,778,661 

845—6 2,100,587 

844—5 2,894,568 

848—4 2,080,409 

842-3 2,878,875 


Crop  of  Batoi. 

1841—2 1,688,574 

1840—1 1,684,945 

1889-40 2,177,886 

1888—9 1.860.582 

1887—8 1,801,497 

1886—7 1,422,930 

1885—6 1,860,725 

1884—5 1,254,828 

188a-4 1,205,384 

1882—8 1,070,488 

1881—2 987,477 

1880—1 1,088,848 

1829-30 976,846 

182a-9 870.416 

1827—8 727,693 


Cbop  op  Sea  Island  Coti'on. 
The  crop  of  this  staple  the  past  year  (indnded  in  the 
general  statement)  was  as  follows :— Florida,  20,365 
bales;  Georgia,  9,764;  and  South  Carolina,  16,186; 
total,  45,814  Ules,  against  44,512  in  1866-6;  40,841  in 
1864-6;  and  89,688  in  1852-4. 

Consumption. 
Total  «rop  of  the  United  States,  as  belbre  Bales. 

stated 3,939,619 

Add— 
Stocks  on  hand  at  eooimeaeement  of  the 
year,  1st  September,  1866:— 
la  the  Soathem  ports  .... 
In  the  Northern  ports.... 


30,014 
44,167 


64,171 


Makes  a  snpplj  of. 

Deduct  therefrom — 

The  esport  to  foreign  ports  ............3,363,667 

Less,  Ibreign  Included 1,161 


3,003,600 


3,351,466 


Stocks  on  hand  September  1, 1857  : — 

In  the  Soathern  ports 23,080 

In  the  Korthem ports  .......^ 36,678 


Bamt  at  New  York  and  Baltimore 


*....«... 


49,368 

798 


•1,301,663 


Taken  fbr  home  use  (bales)  ..................  703,138 

QuANTFTY  Consumed  by  and  in  tbe  Hands  of  MANr- 

FAOTUBBBS,  NOBTR  OF  ViBGINIA. 
Crop  of  Bales. 

856—7 702,188 

856—6 652,789 

854—5 693.584 

858—4 610.571 

862—8 671,009 

861—2 603,029 

860-1 404,108 

849-60 487,769 

848-9 518,089 

847—8 581,772 

846—7 427,967 

846—6 422,597 

844—6 889,006 


Crop  of 

1840—1 297,288 

1839-40 296,193 

1838—9 276,018 

1837—8 246,068 

1886—7 222,640 

1886—6 286,788 

1884—6 216,888 

1888—4 196,418^ 

1832-3 194,412 

1881—2 178,800 

1880—1 182,142 

182»-80 126.612 

1828—9 104,868 

1827—8 120,693 

1826—7 108,488 


848-4 846,744 

842-8 826,122 

841—2 267,860 

We  give  a  table  of  the  amount  of  cotton  consumed  the 
past  year  in  the  States  south  and  west  of  Virginia,  and 
not  included  in  the  receipts  at  the  ports.    Thus : — 


North  Carolina 

South  Carolina 

Georgia  

Alabama 

Tennessee  

On  the  Ohio,  &c 

Total  to  Sept.  1  ... 


I860. 


Bales. 
20,000 
16,000 
27.000 

6,000 
12,000 
27,600 


107,500 


1861. 


Bales. 
18,000 
10,000 
18,000 
4,000 
8,000 
12,000 


60,000 


1863. 


Bales. 
15,000 
10,000 
22,000 
6,000 
7,000 
16,000 


76,000 


1863. 


Bales. 
20,000 
10,000 
20,000 
6,000 
6,000 
80,000 


90,000 
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North  Oarolioa... 
Soath  Carolina... 

Qeorgia 

Alabama 

Traneneo 

On  (he  Ohio,  &g. 


IBM. 


Bftlei. 
20,000 
12,000 
23.000 
6,000 
6.000 
88,000 


Total  to  Sept.  1  ..|  106,000 


185f. 


10,500 
10,600 
20.600 
6.600 
4,000 
26,000 


86,000 


1856. 


22,000 
15,000 
25,000 
6,600 
7,000 
42,000 


117,500 


1867. 


Bales. 
26,000 
17,000 
28,000 
6,000 
9,000 
88,000 


117,000 


To  which  if  we  add  for  the  past  year  the  stocks  in  the 
interior  towns  on  the  Ist  inst.  (say  2,000 bales),  the  quan- 
tity now  detained  in  the  interior  (say  6,000  bales),  and 
thai  lost  on  its  way  to  market  the  past  year,  the  crop  as 
given  ab  )ve,  received  at  the  shipping  ports,  the  aggi«« 
gate  will  show  as  near  as  may  be  the  amount  raised  in 
the  United  States  the  past  season,  say,  in  round  numbers, 
3,014.000  bales  (after  deducting  100  balea  new  crop  re- 
ceived this  year  to  the  1st  inst.,  and  some  60,000  bales 
retained  in  the  interior  September  1,  1866,  which  came 
forward  the  past  season  and  are  already  added  to  the 
i^eceipts  at  the  ports)  against  in 


Bales. 

1861   2,460,000 

1860  2,212,000 

1849  2,840,000 

1848  2,857,000 


Bales. 

1866  3.885.000 

1866  8,178,000 

1854  3,000,000 

1863  8,860.000 

1862  3,100,000 

The  whole  consumption  of  the  United  States  the  past 
year  to  September  1,  1867,  was  840,000  bales  against 
788,000  bales  the  vear  before. 

The  quantity  of  new  cotton  received  at  the  shipping 
ports  to  the  1st  of  September  vras,— in 

Bales 

1867 100 

1866 1.800 

1866 34,079 

1864 1,890 

1863 716 

1852 6,125 

1861 3.2001 


Bales. 

1860 256 

1849 676 

1848 3,000 

1847 1,121 

1846 200 

1845 7,600 


CONSUMPTION  OF   SMOKE    IN    MARINE 

BOILERS. 

Some  time  ago  the  Steam  Collieries  Association  of 
Newcastle  offered  a  premium  of  £600,  for  the  best  method 
of  preventing  smoke  during  the  cooibustion  of  coal  in 
marina  engine  lK}ilers,  and  they  appointed  Messrs.  W. 
Q.  Armstrong  and  J.  A.  Longridge,  civil  engineers,  and 
Br.  Biohardson,  professor  of  chemistry,  to  peiform  the 
raquitita  experiments  preliminary  to  the  award.  These 
gienileaieu  have  not  yet  arrived  at  a  final  conclusion  on 
the  matter  submitted  to  tliom  ;  but  they  liave  recently 
presented  their  first  report,  of  which  the  following  is  a 
oopy:^ 

To  the  Steam  Collieriet'  Astociation^  NeiceastU-upon  TyM, 

^  QsNTLEMsy,*—!.  The  length  of  time  tliat  has  elaosed 
nnce  you  confided  to  us  tlie  task  of  awarding  the  premmm 
of  £600,  which  you  offered  in  1865  for  tlie  ttest  method 
of  preventing  smoke  during  the  combustion  of  the  coal 
of  your  district  in  marine  engine  boilers,  has  been  so 
great,  tliat  we  feel  called  upon  to  address  you  on  the 
subject,  although  we  are  not  yet  in  a  position  to  report 
finally  thereon. 

8.  The  experiments  which  it  was  necessary  to  make, 
required  much  time,  as  well  as  the  construction  of  apl 
paratus  specially  destined  for  the  purpose ;  and  at  a  very 
early  period  we  became  convinced  that  the  only  way  in 
which  we  cottld  satisfactorily  decide  the  question  referred 
to  us,  was  to  submit  the  designs  brought  before  us,  or 


such  of  them  as  we  thought  suitable,  to  trial  on  a  boikr 
of  the  ordinary  construction  employed  in  ateam  vends. 

8.  Our  first  step,  therefore,  was  to  have  such  a  boikr 
built ;  then  to  ascertain  its  effective  power  as  a  stsndard 
whereto  to  refer  the  effects  of  the  viuious  smoke  pn> 
venting  systems;  and,  finally,  by  a  comparison  of  the* 
results  witli  such  standard,  to  determine  how  far  any  of 
them,  and  if  any,  which  of  them,  were  entitled  to  Un 
premium. 

4.  Wo  much  regi'et  that  we  are  stiU  unaUe  to  oobm 
to  a  final  conclusion  on  this  matter,  but  as  in  the  coum 
of  our  experiments  we  have  aiTived  at  some  facts  which 
we  think  it  important  to  your  interests  to  be  made  kaovs, 
we  beg  to  lay  them  before  you,  reserving  for  the  faturc 
and  we  trust  not  a  distant,  period  a  more  complete  report 
upon  the  whole  subject. 

6.  The  results  obtained  establish  the  following  facts  :— 

Ist.  That  the  coal  from  your  district,  commonly  called 
the  **  Hartleys,"  may  be  consumed  in  ordinary  Tniild- 
tubular  marine  boilers  without  making  any  smoke. 

2nd.  That  this  may  be  done  without  the  adoptiooof 
any  of  the  various  schemes  which  have  been  ivrougbt 
before  us. 

drd.  That  it  does  not  involve  any  loss  of  power  or  eco- 
nomy, but  that  with  a  given  boiler  mart  water  maybe 
evaporated,  whilst  no  smoke  is  made,  than  cas  be 
evaporated  with  the  hardest  firing  on  the  usual  systen 
accompanied  by  a  dense  black  smoke;  and  farther, 
that  the  economic  effect  or  the  quantity  of  water 
evaporated  by  1  lb.  of  coal,  is  greater  when  no  smoke 
is  lieing  made  to  the  extent  of  from  17  to  22  percent. 

4th.  That  the  combustion  of  the  coal  is  perfect,  and  iti 
evaporative  power  far  beyond  what  has  usually  bees 
ascribed  to  it. 

6.  The  first  two  statements  are  proved  by  the  evideiM 
of  the  senses,  and  we  can  appeal  to  numerous  eye-wit- 
nesses of  the  operations  at  EUwick  for  their  confiruutioB, 

7.  The  thind  and  fourth  are  proved  by  the  results  of 
the  experiments,  which  may  be  thus  stated  :— 

FiBST  Series. 


WORK  DONE. 


Coal  burned  per  square  foot 
of  tire  grate  per  hour... 

Water  evaporated  from 
60®  Fall,  per  square  foot 
ol  fire  grate  per  hour... 

Total  evapomtion  per  hour 
fromeO^'Fah 

Water  evaporated  from 
212«»Fah.byHb.ofcoal 


Hard  Firing. 
Muoh  Smoke. 


18-50  &8. 

2-197  cub.  ft 

60-6  cub.  ft, 
8-61  lbs. 


lUrdTlilfir. 
No; 


21ft6. 

2-982  cub.  ft. 

83-5  cttb.  ft. 
10-10  lis. 


Shewing  an  increase  of  work  done  of  38  per  cent,  and 
a  superior  economy  of  fuel  of  17  per  cent,  whilst  making 
no  smoke. 

8.  In  the  above  scries  of  experiments  we  had 

Area  of  fire  grate  SSJsqosreM 

Heating  surface  (total) 749  squarefeet. 

Ratio  of  fire  grate  to  heating  surface...      1  to  26}. 

9.  After  this,  an  alteration  was  made  in  the  boiler. 
The  fii-e  grate  was  reduced,  and  an  apparatus  attadied, 
by  means  of  which  the  feed  water  was  partially  bested 
by  the  waste  gases  of  the  chimney,  making  the  jt^i^ 
tion  as  follows : — 

Area  of  fire  grate  19}  square  feci* 

Heating  sur&ce  boiler  ...  749  square  feet 
Heater 320 


1069 


»i 


»» 


»t 


f> 


Ratio  of  fire  ffrate  to  heating^  surfaoe...      1  to  65|« 
10.  The  following  table  gives  the  results:— 
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681 


Skoomd  Skribs. 


WOBK  BONE. 


Coftl  burned  per  squaro  foot 
of  fire  grate  per  Uour ...  ^ ' 

Water  evaporated  from 
60''  Fah.  per  square  foot 
of  fire  gi-ate  per  hour... 

Total  evaporation  per  hour  ^ 
from  60^  Fah / 

Water   evaporated    from ' 
2ia«>Fah.byllb.ofcoai; 


Hard  Firing. 
Mach  Smoke. 


21  lbs. 

2909  cub.  ft. 

66  cub.  ft. 
10*06  lbs. 


Hard  Firing. 
Ko  Smoke. 


17'841». 

2-937  cub.  ft. 

56}  cub.  ft. 
12-27  fiw. 


Shewing  an  increase  of  work  of  1  percent,  and  asuperior 
eoonomy  of  fuel  of  22  per  cent,  whilst  making  no  smoke. 

11.  We  have,  therefore,  no  hesitation  in  saying,  that 
the  ooals  known  as  **  Hartleys"  may  be  consumed  in 
ordinary  multitubular  marine  l)oilers  without  smok^,  and 
with  a  large  saving  of  fuel  resulting  from  its  prevention. 

12.  The  evaporative  power  of  the  coal,  as  above  stated, 
is  much  beyond  what  is  usually  attributed  to  it,  and  this 
will  doubtless  be  the  more  gratifving  to  you,  as  it  may 
serve  to  correct  an  error  of  opinion  which  has  resulted 
(Vom  the  published  **  Reports  on  Coals  suited  to  the  Steam 
Nav>%"  with  the  high  sanction  of  the  names  of  Sir  H.  do 
la  Beohe  and  Dr.  Lyon  Play  fair. 

18.  In  these  reports  the  evaporative  power  of  the  ooal 
under  consideration,  is  stated  at7*4961be.  of  water  evapo- 
rated from  212''  Fah.  by  lib.  of  ooal,  and  of  tlie  Welsh 
coals,  on  an  average  of  81  kinds,  at  9-241bB.  of  water  per 
lb.  of  coal— the  best  of  the  Welsh  coal  being  10-37lbs. 
per  lb.  of  coal. 

14.  Some  part  of  the  great  difference  between  these 
and  our  own  results  may  doubtless  be  attribntable  to  the 
different  circumstances  under  which  the  coals  were  tried, 
but,  we  submit,  that  the  results  we  have  arrived  at,  (the 
experiment*  being  made  with  a  boiler  o^  the  ordinary 
multitubular  construction,  as  generally  used  for  marine 
engines,)  are,  m  Radical  data^  superior  to  those  made  by 
the  Government  Officials  onamucn8mallerscale,and  with 
an  apparatus  such  as  is  never  used  for  marine  purposes. 

15.  We  were  not,  indeed,  called  upon  to  pronounce 
upon  the  comparative  values  of  the  Welsh  and  North 
Country  coals,  but  seeing  the  startling  discrepancy  be- 
tween our  resulU  and  those  of  the  Government  experi- 
ments, amounting  to  no  less  than  65  per  cent,  as  regards 
your  coals,  we  have  felt  it  necessary  to  make  actual  trial 
of  the  Welsh  coal  in  the  same  boiler. 

16.  These  experiments  are  still  in  progress,  and  incur 
next  report,  we  hope  ^o  give  the  details,  and  to  discuss 
fVilly  the  whole  question. 

17.  We  are  at  present,  however,  able  to  state,  that 
under  the  most  favourable  conditions,  the  Welsh  coal 
does  not  exceed  the  Hartleys  either  in  the  amount  of 
work  done  in  a  given  time,  or  in  economy,  and  under 
the  general  circumstances  of  steam  navigation,  falls  short 
in  both  particulars. 

18.  It  will  give  us  great  pleasure,  if  In  our  next  re- 
port we  are  alne  to  announce  a  still  higher  evaporative 
power  in  the  North  Country  coals,  resulting  from  some 
one  or  more  of  the  plans  for  smoke  prevention  submitted 
to  us ;  but  it  is  only  right  to  state  that  from  the  analysis 
of  the  gases  escaping  from  tlie  chimney  during  the  above 
recorded  experiments,  we  can  scarcely  anticipate  any 
considerable  rncrease  of  calorific  effect  beyond  what  we 
have  already  obtained. — We  have  the  honour  to  be, 
Gentlemen,  your  most  obedient  Servants, 

JAMES  A.  LONGRIDG£. 

17,  Flurderatreet,  Weetminster. 
W.  G.  ARMSTRONG, 

Kewcaatle-upon-Tjne. 
THOMAS  RICHARDSON, 
^  NewcutlenpOB-Tjae. 

MewcMtle  apoa*TyB€,  2fth  Avgwt,  18Bf . 


LIS8AJOU8*  ACOUSTIC  EXPERIMENTS. 

The  following  is  an  abstract  of  a  lecture  given  at  the 
Royal  Institution  by  Professor  John  Tyndall,  F.R.tf.  :— 

The  professor  briefly  noticed  the  physical  cause  of 
musical  sound ;  referring  to  the  bell,  the  tuning  fork,  the 
tended  string,  &c.,  as  sources  of  vibration.  The  propa- 
gation of  impulses  through  the  atmosphere  to  the  tym- 
panum was  illustrated  by  causing  a  brass  rod  to  vibrate 
longitudinally ;  a  disk  was  fixed  to  the  end  of  the  rod 
perpendicular  to  its  length,  and  this  disk,  being  held 
several  feet  above  a  surface  of  btretched  pa))er  on  whioh 
sand  was  strewn,  communicated  its  motion  through  the 
air  to  the  paper,  and  produced  a  complex  nodal  figure  of 
great  beauty.  Optical  means  liad  been  resorted  to  by 
Br.  Young,  and  more  especially  by  Mr.  Wheatstone,  in 
the  study  of  vibratory  movements.  M.  Lissajous  had 
extended  and  systematised  the  nrinciple  ;  and  had  exhi- 
bited his  experiments  before  the  Soci^t^  d'Encourage- 
ment,  and  more  recently  before  the  Emperor  of  the 
French.  When  he  became  acquainted  with  the  speaker'^ 
intention  to  introduce  these  experiments  at  the  Royal 
Institution,  he,  in  the  most  obliging  manner,  offered  to 
come  to  London  and  make  them  himself.  This  offer 
was  accepted,  and  tlie  speaker  also  congratulated  the 
audience  on  the  presence  of  M.  Duboscq,  who  took  charge 
of  his  own  electric  lamp ;  this  being  the  source  of  light 
made  use  of  on  the  occasion. 

The  experiments  pix>ceeded  in  the  following  order:— 

1.  A  sheaf  of  light  was  thrown  from  the  lamp  upon  a 
mirror  held  in  the  speaker's  hand :  on  moving  the  mirror 
with  sufficient  speed  the  beam  described  a  luminous  ring 
upon  the  ceiling.  The  persistence  of  impressions  upon 
the  retina  was  thus  illustrated. 

2.  A  tuning  fork  had  a  pointed  bit  of  copper  foil  at- 
tached to  one  of  its  prongs  ;  the  fork  being  caused  to 
vibrate  by  a  violin  bow,  the  metallic  point  moved  to  and 
fro,  and  being  caused  to  precs  gently  u^n  a  surface  of  glass 
coated  with  lamp  black,  the  fork  being  held  still,  a  fine 
lino  of  a  length  equal  to  the  amplitude  of  the  vibrations 
was  described  upon  the  glass;  but  when  at  the  same  time 
the  whole  fork  was  diawn  backwards  with  sufficient 
speed,  a  sinuous  line  was  described  upon  the  glass.  The 
experiment  was  made  by  placing  the  coated  glass  before 
the  lamp;  having  a  lers  in  front  of  it,  and  bringing  the 
surface  of  the  glass  to  a  focus  on  a  distant  screen.  On 
drawing  the  fork  over  the  surface  in  the  manner  described, 
the  figure  started  foiih  with  great  beauty  and  precision. 
By  causing  a  number  of  forks  to  pass  at  the  same  time 
over  the  coated  glass,  the  relations  of  their  vibrations 
were  determined  by  merely  counting  the  sinuosities. 
The  octave,  for  example,  had  double  the  number  of  its 
fundamental  note. 

8.  This  was  the  first  of  the  series  of  M.  Lissalous* 
experiments.  A  tuning  fork,  with  a  metallic  mirror 
attached  to  one  of  it«  prongs,  was  placed  in  front  of 
the  lamp  ;  an  intense  beam  of  light  waa  thrown  on  the 
mirror,  and  reflected  back  by  the  latter.  This  reflected 
beam  was  received  on  a  small  looking-glaai,  held  in  the 
hand  of  the  experimenter,  from  which  it  was  refleoted 
back  upjn  the  screen.  A  lens  being  placed  between 
the  lamp  and  tuning  fork,  a  sharply  denned  ima^e  of 
the  orifice  from  which  the  light  issued  was  obtained. 
When  a  violin  bow  was  drawn  across  the  fork,  this 
image  elongated  itself  to  a  line.  By  turning  the  mirror 
in  the  hand,  the  image  upon  the  screen  was  resolved 
into  a  bright  sinuous  track,  many  feet  in  length. 

4.  A  tuning  fork  was  placed  before  the  lamp,  as  la 
the  last  experiment.  But  instead  of  receiving  the  beam 
reflected  from  the  mirror  of  the  fork  upon  a  looking- 
glass,  it  was  received  U|)on  the  mirror  of  a  second  fork, 
and  reflected  by  the  latter  upon  the  screen.  When  one 
fork  was  excited  by  a  bow,  a  straight  line  described 
itself  upon  the  screen,  when  the  other  fork  was  subse- 
quently excited,  the  figure  described  was  that  due  to  the 


JOURNAL  OP  THE  BOOIETY  OV  ABTS,  Ootobkr  9.  1867. 


oombinjitlon  of  the  vibrations  of  both  the  forlci.  This 
is  the  principle  of  the  entire  series  of  experiments  now 
to  be  referred  to. 

When  a  single  fork  vibrates,  the  image  which  it  casts 
upon  the  sci^n  is  elongated  in  a  direction  parallel  to  the 
prong  of  the  fork.  In  order  to  have  the  vibrations  ree- 
tan^lar,  one  fork  stood  upright,  the  other  was  fixed 
honaontally,  in  a  vertical  stand,  in  the  following  ex- 
periments. 

6.  Two  forks,  in  perfect  nnison  with  each  other,  were 
plaoed  in  the  positions  described,  and  caused  to  vibrate 
simultaneoosly.  If  both  forks  passed  their  position  of 
equilibrium  at  the  same  instant,  that  is,  if  there  was  no 
difference  of  phase,  the  figure  described  was  a  straight 
line.  When  the  difference  of  phase  amounted  to  one- 
fourth,  the  figure  was  a  circle  :  between  these  it  was  an 
dlipae.  The  perfect  unison  of  the  two  forks  was  proved 
hy  the  immobility  of  the  figure  upon  the  screen.  On 
loading  one  of  them  with  a  little  weight,  the  figure  no 
longer  remained  fixed,  but  passed  from  the  straight  line 
through  the  ellipse  to  a  circle,  thence  back  through  the 
ellipee  to  a  straight  line.  So  ^ight  is  the  denarture  from 
unison  which  may  be  thus  rendered  visible,  that  M. 
IJMajoQs  states  that  it  would  bet  possible  to  make  evident 
to  a  deaf  person  a  discrepancy  of  one  vibration  in  thirty 
thousand. 

6.  Two  forks,  one  of  which  gave  the  octave  of  the 
other,  were  next  made  use  of.  When  there  was  no 
diflerence  of  phase,  the  figure  described  upon  the  screen 
resembled  an  8.  If  the  unison  was  perfect,  the  figure, 
as  in  the  former  case,  was  fixed;  but  when  the  unison 
was  disturbed,  the  figure  passed  through  the  changes 
oorresponding  to  all  possible  differences  of  phase.  The 
loops  of  the  8  became  distorted,  formed  by  superposition 
a  single  parabola,  opened  out  again,  became  agam  sym- 
metncal,  and  so  on. 

7.  The  fifth  of  the  octave,  the  major  third,  and  other 
combinations  succeeded,  the  figures  becoming  more  and 
more  complex  as  the  departure  from  simple  relations 
between  the  vibrations  increased. 

8.  Finally,  two  forks  which,  when  sounded  together, 
gave  audible  beats,  were  placed  both  upright  upon  the 
table.  The  beam  reflected  from  the  mirror  of  one  was 
received  upon  that  of  the  other,  and  reflected  upon  the 
screen,  when  both  forks  were  sounded,  they  sometimes 
conspired  to  elongate  the  image;  sometimes  they  op- 
posed each  other,  and  thus  a  series  of  elongations  and 
AortA  iings  addressed  the  eye  at  exactly  the  same  inter- 
vals in  which  the  beats  addressed  the  ear. 

At  the  conclusion  of  this  beautiful  series  of  experi- 
ments, iNrliich,  tlianks  to  the  skill  of  those  who  performed 
them,  were  all  successful,  on  the  motion  of  Mr.  Fa^day, 
the  thanks  of  the  meeting  were  unanimounly  voted  to 
MM.  Lissajous  and  Dubosoq,  and  communicated  to 
those  gentlemen  by  his  Qrace  the  Duke  of  Northumber- 
land, President. 


THE  ATLANTIC  TELEGRAPH. 

The  following  are  extracts  from  a  letter  written  by 
Professor  Morse,  who  was  on  board  the  Niojfara  at  the 
tfrne  the  accident  with  the  Atlantic  cable  occurred.  He 
says:— 

*'  At  3.46  in  the  morning,  lat.  62  deg.  90  m.,  long.  17 
de^.  80  m.,  Mr.  Bright,  the  engineer,  went  on  deck ;  our 
ship  was  going  at  the  rate  of  four  miles  two  fathoms  per 
hoar,  and  the  cable  running  out  at  a  greater  speed,  per- 
haps at  the  rate  of  five  miles  an  hour.  Mr.  Bright  spoke 
to  the  man  in  charge  of  the  brakes,  asking  him  what 
strain  was  upon  the  cable,  to  which  the  answer  was 
returned,  about  **  8,000  pounds.**  Mr.  Bright  directed 
him  to  put  a  100  pounds  more  of  force  upon  the  brakes, 
to  check  the  speed  of  the  cable.  This  was  demurred  to 
by  the  man  for  a  moment,  who  expressed  a  fear  that  it 
wotdd  sot  be  prudent.    Mr.  Bright,  however,  persevered 


in  his  orders.  The  brakes  were  applied  with  ihe  add! 
tional  force,  whidi  suddenly  stoppea  ihe  w&eeia  of  ih 
paying-out  apparatus,  and  oif  course  brought  th*  force  <« 
the  unchecked  speed  of  the  ship  as  an  additloa  to  tli 
strain.  At  this  time,  too,  there  was  a  modecat^ 
heavy  sea,  which  cansed  the  ship's  stem  to  rise  seTcsj 
feet,  and  to  fall  to  the  same  degree ;  when  the  stem  fell 

the  cable,  nn«^«»r  Itf  immfttMft  atfin,  wunt  Aiwn  into  th4 

water  easily  and  quickly,  but  when  the  stem  was  lifted 
by  the  irresistible  power  of  the  snceeeding  wave,  th« 
force  exerted  upon  the  cable,  under  such  ciicumstaDoe^ 
would  have  parted  a  cable«of  four  times  the  stmigth. 
Hence  it  is  no  wonder  that  our  cable,  subiectod  to  sach  a 
tremendous  and  unnatural  strain,  should  snap  like  a 
pack-thread.  It  did  snap,  and  in  an  instant  m  vrhols 
course  and  plan  of  our  Aiture  prooeedings  were  of  neoes- 
sity  changed.  How  many  visions  of  wealth,  of  fameti 
and  of  ideasure  were  dependent  for  their  realiaatioo  on 
the  intepity  of  that  little  nerve-thread,  spiuiiog^  out 
like  a  spider's  web  from  the  stAm  of  our  noble  ship»  anA 
(in  view  of  the  mighty  force  of  steam,  and  waves,  and 
winds,  and  mechanism,  brooffht  to  bear  upon  it)  quite  as 
frail  I  Yet,  with  all  its  frailness,  nothing  coold  exceed 
the  beauty  of  its  quiet  passage  to  its  ocean  bed,  ftom  the 
moment  wo  had  joined  it  to  the  shore  end  until  the  fatal 
mistake  of  Mr.  Bright,  which  caused  the  breaking  of  it 
asunder.  The  effect  oo  8hip4>oard  was  very  striking. 
It  parted  just  before  daylight.  All  hands  mdied  to  the 
deck,  but  there  was  no  confusion;  the  telegraph  machinery 
had  stopped ;  the  men  gathered  in  moumfhl  groups,  and 
their  tones  were  as  sad,  and  voices  as  low,  as  if  a  death 
had  occurred  on  board.  I  believe  therS  was  not  a  nan 
in  the  ship  who  did  not  feel  really  as  melancholy  as  if  a 
comrade  had  been  lost  overboard." 

Professor  Morse  makes  another  important  statement 
in  I'ej^rd  to  the  cable.    He  says:— 

<*  We  got  an  electric  current  through  till  the  moment 
of  parting,  so  that  the  electric  connection  was  perfect  r 
and  yet  the  further  we  paid  out  the  feebler  were  the  cur- 
rents, indicating  a  difficulty,  whieh,  however,  I  do  not 
consider  serious,  while  it  is  of  a  nature  to  require  at> 
tentivo  investigation." 


GOLD  UI  BRITISH  QXHaNA. 

The  Rwal  (ktuUt  of  Demerara,  of  the  8th  September, 
has  the  following  hifermation  respecting  the  recent  ^Id 
discoveries:— 

"  A  commission,  consisting  of  th^  ^w^JDr.  Blair,  Sir 
W.  H.  Holmes,  Mr.  W.  B.  Cl[mpbell,  and  Mr.  M* Clin- 
toek,  have  proceeded  on  a  tour  of  exidoratloh  tfaroog h 
Uie  interior,  with  the  view  of  reaching  the  gold  mines  on 
the  river  Yumari.  The  three  first  namM  gentlemen 
started  from  Qeorge  Town  in  the  revemie  schooner 
Pheasant,  and  proceeded  to  the  river  Waini,  up  whidi 
they  ascended  to  the  place  of  rendezvous,  where  tlM^  met 
Mr.  M*t}lintock  and  a  strong  party  of  Indian  guides. 
Some  Indians  who  came  to  George  Town  oo  Friday  last 
brought  intelligence  that  the  party  intended  to  start  on 
the  following  day  on  their  journey  up  the  river.  The 
commissionen  purpose  ascending  the  Waini  ttntQ  thcj 
come  to  the  Barama,  up  which  they  will  proceed  in  their 
bateaux  to  its  source.  From  that  point  they  will  strike 
across  the  country  to  the  Cuyuni',  and  then  track  up  that 
stream  to  the  confluence  of  the  Yuruari.  They  will 
ascend  the  latter  river  until  they  come  to  Tupoquen,  the 
bite  ot  the  gold  mines.  They  are  expected  to  return  in 
about  six  weeks#-  A  gentleman  arrived  4n  the  dty  last 
week  ftma  Veneauela,  bringing  with  him  about  16  os.  of 
gold.  He  had  visited  the  mines,  and  represents  the  goM 
to  be  abundant,  and  the  mining  operations  as  being  earned 
<NQ  in  the  most  primitive  fashion." 
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SOUTH  KENSINGTON  MUSEUM. 

'Dnrins  Ihe  w«ek  ending  8rd  October,  1857,  the 
▼isiton  nAve  been  as  follows:— On  Monday,  Tuesday, 
and  Satarday  (free  days),  4,227 ;  on  Monday  and  Tues- 
day (fi«e  evenings),  6,749.  On  the  three  stuitents'  days 
(admission  to  the  public  6d.),  704 ;  one  students'  erening, 
Wednesday,  178.    Total,  11,858. 


f  Airtt  ^mmovamt. 


THE  DEUMAL  QUESTION. 

8iB,-«-The  style,  tpne,  and  temper  of  Mr.  Miller's 
letter  in  your  JmtnuU  of  Friday  last,  are  alone  suffi- 
cient to  prove  the  badness  of  his  cause  and  his  own 
consoicusnesB  of  defeat.  Personaiities  are  weak  substi- 
tutes for  argument,  and  abusive  langua£|e  never  faib  to 
recoil  upon  Its  author.  Your  readers  will  do  me  and 
my  cause  the  justice  to  recollect  that,  in  spite  of  gross 
and  continued  provocation  on  the  part  of  Mr;  Miller,  I 
have  sedulously  refrained  from  projudicing  my  argu- 
ments or  lowering  myself  by  the  use  of  injurious  words. 
Entirely  satisfied  of  the  justice  of  my  views,  and  feel- 
ing no  inclination  for  throwing  dirt,  I  have  had  no 
temptation  to  inifulge  in  personal  vituperation. 

I  do  not  in  the  least  admit  tlie  correctness  of  the  un- 
supported assertions  which  constitute  the  substance  of 
all  in  Mr.  Miller's  letter  that  has  any  reference  to  the 
question  at  issue.  But  at  a  distaDce  from  London,  and 
without  the  present  means  of  referring  to  pariiamentary 
and  other  documents,  I  wish  now  mmly  to  request  of 
such  of  your  readers  as  take  an  interest  in  the  subject, 
that  they  will  re-peruse  the  eonrespondenoe  between  Mr. 
Miller  and  myself.  They  will  find  that  he  has  in  no 
oase  fairly  met  any  of  the  principal  points  in  discussion, 
and  that  when  he  has  not  ab^lutelv  evaded  all  allusion 
to  the  facts,  or  slurred  them  over  with  an  equivocal  form 
of. expression,  he  has  endeavoured  to  set  them  aside 
eiUier  by  palpable  mystification  or  by  assertion  without 
proof.  The  violence  of  his  personal  attacks,  not  only  on 
myself,  but  on  all  who  presume  to  differ  from  him, 
whether  knowiiW  tunLUOWU,  ipOSI  m  itself,  and  amply 
justifies  my  caution  in  not  furnishing  him  with  addi- 
tional names  on  which  to  vent  what  ho  mildly  terms  his 
'  reproaches."  I  am,  dec., 

JOHN  EDWABD  GRAY. 

LIvsrpool,  Oct.  5, 1S57. 


tt 


THE  DECIMAL  QUESTION. 

SiBr-I  have  been  more  amused  than  edified  by  the 
keen  encounter  of  wit  between  the  able  representatives  of 
the  Bank  of  England  and  British  Museum  on  this  sub- 
ject, although  their  controversy  applies  rather  to  bullion 
accounts  on  a  large  scale  than  to  the  comparatively  petty 
dailv  pecuniary  transactions  of  life  and  business. 

This  latter  object  is  what  I,  in  common  with  the  great 
body  of  the  public,  wish  should  be  satisfactorily  eluci- 
dated, and  1  therefore  trust  that  Mr.  Miller  will  ezerdse 
his  apparently  well-practised  pen  in  answering  and  re- 
futing Lord  Overstone's  category  of  fifty  objections  to  the 
ph>posed  change  of  system.  His  Lordship  has  thrown 
down  his  gauntlet ;  it  rests  with  Mr.  Miller  to  pick  it  up 
and  wage  the  battle.  May  Mammon  send  him  a  good 
deliverance,  so  says 

Yours,  Ac,  F.  B,  8. 

Athttunun  Cltt1»,  Oct.  S,  isftT. 


^tflmKngs  flf  Inslitntnrat. 

Absrdbbn. — The  thirty-first  annual  report  of  the 
Mechanics'  InsCRaQon  states  that  the  deparUnent  which 


used  to  claim  primary  notice — ^the  classes  is  now  ilfld«t 
other  management.  The  reasons  for  this  change  w«fB 
submitted  to  a  meeting  of  the  life  members,  and  were, 
briefly,  that  negotiations  were  then  in  progress  for  the 
establishment  of  a  navigation  and  trade  school,  in  con- 
nection with  the  Department  of  Science  and  Art.  The 
trade  school  would  embrace  day  and  evening  classes  for 
the  branches  taught  at  the  evening  classes  of  the  Insti- 
tution, and  certain  privileges  would  be  reserved  for  the 
life  members  in  place  of  those  which  they  had  hitherto 
possessed.  The  navigation  classes  have  been  opened,  hot 
the  arrangements  for  the  trade  day  classes  could  not  be 
carried  out  till  too  late  in  the  season  for  opening  them 
with  any  prospect  of  success.  In  the  beginning  of 
January,  a  commencement  was  made  with  the  Trade 
Evenii^  School,  by  the  opening  of  classes  for  arithmetio 
and  writing,  under  the  chaige  of  Mr.  William  Molisoo, 
the  former  teacher  of  these  branches  at  the  Institution. 
The  school  has  been  very  sucoessful,  and  will  be  con- 
tinued throughout  the  year.  It  will  devolve  upon  the 
committee  for  next  year  to  take  early  measures  for  ftiUy 
organising  the  school,  so  that  it  may  be  opened  after  the 
vacation.  The  navigation  school  has  been  commenced 
with  every  prospect  of  success.  Though  under  the 
management  of  the  Council  of  the  Schools  of  Science 
and  Art,  and  Navigation  and  Trade,  the  connection  with 
the  Institution  is  such  as  to  give  the  Committee  a  con- 
siderable interest  in  its  prosperitv.  The  shipownen  of 
Aberdeen,  in  a  very  prompt  and  liberal  manner,  provided 
the  funds  necessary  to  furnish  the  school,  and  set  it  in 
operation ;  and  a  very  efficient  teacher  was  sent  to  Aber- 
deen by  the  Board  of  Trade.  The  dassee  for  scienQe* 
and  the  nudibera  who  entered  them  last  session,  were  as 
follows: — Mathematics — 1st  class,  Mr.  D.  Maver,  84; 
mathematics — 2nd  class,  Mr.  D.  Biaver,  13 ;  natural  i^i- 
losophy — Rev.  J.  0.  Brown,  14  ;  chemistry — Mr.  J.  S. 
Brazier,  F.C.S.,  65;  total,  116.  For  the  preceding 
session  the  number  was  117.  Examination  exercises  for 
the  classes  were  sent  from  the  Department,  and  the  answen 
were  forwarded  by  the  next  post  after  the  examination. 
In  the  chemistry  class  three  prizes  were  awarded,  and 
the  same  number  in  the  advanced  class  in  mathematics. 
In  the  junior  class  in  mathematics  one  prize  was  awarded. 
In  the  natural  philosophy  class  no  prizes  have  been 
awarded.  The  art  school  has  made  continued  progress 
during  the  year.  The  works  of  the  students,  insteaid  of 
being  sent  to  London  for  competition  and  exhibition,  are 
now  examined  annually  in  Aberdeen,  by  an  inspecU^  sent 
from  the  Department.  The  first  examination  took  plaoo 
in  the  end  or  Mav  last  year,  when  the  inspector  exoressed 
himself  highly  pleased  with  the  state  of  the  schools,  and 
awarded  several  prizes.  Some  of  the  prize-holden  wera 
considered  as  of  such  merit  as  to  entitle  them  to  be  for- 
warded to  the  Department,  and  entered  into  competitioB 
for  the  Ational  silver  medal.  Though  none  of  these 
have  been  successful,  the  committee  have  learned  with 
pleasure  that  a  drawing  in  the  stage  of  coloured  orna- 
ment design,  sent  hj^Mm  Menaies,  house-carpenter,  in 
competition  for  a  pupil  teachership,  has  obtained  one  of 
the  three  of  the  national  medals  awarded  in  that  staoe. 
In  the  library  very  little  change  has  taken  place.  The 
quarterly  average  of  readen  has  been  299,  being  two  move 
than  for  the  pretoeding  ^ear.  Of  free  readen,  being  liia 
memben  or  their  nominees,  the  quarterly  average  has 
been  86,  being  the  same  as  for  the  preceding  vear.  Tho 
issues  of  books  for  the  yeai*,  compared  with  those  oi  the 
preceding  year,  have  been  as  follow : — 

Fktmi  tlM  From  ths  t^^Sb. 

For  the  year  1866-66    7,608  li676  •^9,288 

„     „        1866-67    7,968  1,681  9,689 


Increase...  860 

x/ccrease...         ^^ 


44 


806 


There  have  been  several  donations  to  the  gsneral  libiaij 
durbg  the  year.    The  Committee  baviDg  t«kai  iindir 
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their  oonddeiaiion  the  exteot  ADd  variety  of  the  property 
belonging  to  and  in  the  charge  of  the  Institution,  toge- 
ther with  the  miUtifarious  nature  of  the  duties  now  requir- 
ing to  beperformedlb^  the  several  officers,  and  tlie  many 
inconveniences  resulting  from  having  these  divided,  came 
to  the  conclusion,  that  it  had  become  necessary,  and 
would  be  attended  with  many  advantages,  to  have  the 
whole  placed  in  the  hands  of  one  officer.  They 
aooordingly  resolved  to  recommend  to  the  members  that 
a  resident  manager  be  appointed,  who  should  have  the 
charge  of  the  whole  of  the  property,  and  devote  his  time 
exdusivdy  to  the  business  or  the  Institution,  and  the 
Schools  of  Art,  Science,  Navigation,  and  Trade.  In 
referenoe  to  the  financial  aflairs  of  the  Institution,  the 
Committee  have  much  pleasure  in  presenting  a  favour- 
able statement,  showing  a  balanco  in  favour  of  the 
Institution  of  nearly  £66. 

PiMLico. — The  winter  session  of  the  Literary  and 
Scientific  Institution  commenced  on  Monday,  October 
6,  when  Mr.  Arthur  B.  Thompson  delivered  an  address, 
to  a  large  audience,  on  *'  William  Caxton,  and  what  he 
has  done  for  us."  The  lecturer  was  listened  to  with 
great  attention,  and  his  reception  showed  the  interest 
ta)cen  by  the  members  in  the  subject  of  his  address. 
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PATENT  LAW  AMENDMENT  ACT. 

afruoATion  roa  pATinfs  iiro  novsomnr  iLunraa. 

[Prom  OauUe,  October  2.] 

Dated  \Uk  JwMf,  1857. 
Wtlllun  Smllb,  10,  SsUtbarx-atreet,  Adelpht—Improremeitta 

In  itetm  gwmmtoH.    (A  eominamlostloa.) 
Dated  %ttkJmlg,lM1, 
TboniM  Williams,  Aberdaron,  CarDarrcm— Aa  improTein«Dt 

Is  tbt  eonstnxetlM  of  fhlpf  or  TMieli  wherebj  their  draught 

may  be  regvlstsd. 

Daad  4tk  SepUmktr,  1867. 
Arohlbsid  Toner.  Leloester— Improrcmeata  tu  the  ouuiqGm* 

tore  of  elaetle  fkbrlca. 

DiOed  Itk  September.  1857. 
p^i^wtin  Parker,  Hsmmerimlth-A  new  eUttte  eonpoettlMi 

for  oostlag,  oeneatinff,  bedding,  sad  otherwbe  proteotiag 

bodtee,  alao  appUoable  to  the  coottrucUoa  or  ftumaUonof 

arddee  to  which  It  maj  be  inltable. 

Dated  9tk  aeptember,  1S57. 
Oeetge  Joiiah  Maekeleaa,  4,  f^toon^etreet,  Falooa^eqnar^- 

Intproreoienta  la  floating  docks. 
John  Marland,  Fernlee-Tale,  Saddleworth— An  Improremeat 

la  the  maaafcctare  ofeop  tabee. 
Wllllaa  Qeach,  Protpeet-plaoe,  Old  Bailey,  Falmouth— Im- 

yroTemeotf  ia  aachlaarj  for  propoUiag  retiels. 
Dated  91k  September^  <  857. 
BttaUai  Roga,  73,  Charlotte  etreei,  Fltsrox-Kinare— Improte- 

meali  In  appeiatoe  ftar  geaeratiag  electrleli j,  and  Itor  traoa- 

naltting  eleotrlc  oorreati  trom  place  to  place. 
Alexander  Hidiard  and  S^aateor  Lerieax,  Parlfl>-Aa  Improved 

boiler  Ibr  generattag  iteam. 
■dWiM  LaTsader,  80,  Ailoa-itieel.  Limeboois— An  Improre* 

■mit  la  dIetUUng  prodoots  llrom  coaL 
Joshoa  Butten  Bacon,  28,  Branswick-cquare^ImproTementa 

In  maehlaerr  fbr  manolhetaring  hofM-shoo  nal^   (Acom- 

nanlcaUon.)  ^ 

Dated  lOtk  Septrmber,  1857. 
Maria  Joseph  Alphonse  lilUe,  aad  Frangols  Oanal,  Paris— 

Improrements  la  prodacinggas. 
Janes  Fenton.  Low-moor,  willtim  Thomson,  Jonr.,  Wake- 

flald,  aad  Thomas  Saondoo,  Mfddleeboro*«oB.Tees,  York- 

d^re— ImproTanseats  In  the  penaaaeat  vajr  ofrallwajrs. 
William  Clark,  Chancerj-lane'Improvemoats  in  Jaoquard 

apparatus,  and  In  the  pattern  sarflwes  of  saeh  apparatus.  (A 

eonNBViloatloa.| 
James  Harriaoa,  4,  Red  Lloa^nare— ImprovemenU  la  app»- 

ratas  for  producing  sold  bjr  the  eraporatioa  of  Tolatile 

liquids  In  Tacno. 
Ovatar  Bmnlnihavfl,  DoHmvnd,  Prassla— Improrements  In 

the  tiaaimantcf  lien  oca  (crude  Iron)  fbr  the  prodaotton  of 

Iron  aadsteeL 

Dated  I  \tk  September^  1857. 
Thomas  8ilT«i^  Philadelphia,  U.8.*>A  manhlnery  or  apparatns 

Ibrregnlatingorg.renlag  the  pajtng  out  or  dellrefjaad 

the  layiag  down  of  submarine  or  oceanic  telegraph  cable, 

parts  of  which  are  alto  applicable  fbr  taking  and  recording 

soundings,  and  for  other  purposes. 
Blmeon  Colbcck  and  William  Henrj  Colbeck,  Batlej,  York- 
shire—Improrements  in  hems. 

DoUd  13/A  September,  1867. 
KIcholas  Fisher,  Milton,  Morthampt<»shlre— Improrements  in 

'       te  prapsring  land  Ar 
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Charles  Watson,  87,  Alfred-place,  QedlM-auaua— An  Im- 
proved apparatns  for  curing  certain  %odXty  oomgUfkitt. 
John  Edwards,  77,  AMarmaabttrj— improtttnenarln  talWrays 

to  fSftclUtate  locomotire  cnglaes  ascending  InoUaes. 
James  Leeming.  Bndford^Improremenu  In  looms  Horvsivlng. 

Dated  litk  September,  1867. 
William  Jenkins,  MUea  Plattiag,  M hsa^i    fcnfi>i«ManlB 

in  tho  foraaces  or  fire  bozee  for  locomotive  boOeric  to  adapt 

them  for  the  oonsnmptloa  of  coat  .and  the  smoke  arlslag 

thereirom. 
Darid  Thorpe  Lee,  Blrmlngham—A  aev  or  Improrad  washing 

machine. 

Dated  151*  September,  1857. 
Alexander  Oraj,  Olaagow^Improraments  In  lubricating  mn- 

chanism. 
John   Ashbj,  Crojdon— Machinerj  for  cleaning  wheat  and 

other  grain  or  seed  from  smut  and  other  injurious  matters. 
Thomas   Grahame,  licamlngton— Inuiroremanta  In  grinding 

com,  and  In  generating  gas  on  Inland  waters. 
Thomas  Robsoa,  15,  Critchlll-plaoe,  Hoiten— tmproraments 

in  washing  machinf  s. 

Dated  16<ft  September,  1857. 
Prosper  Bernard  Ood':!,  Paris^A  new  mods  of  Ulnatiattac 

lllerarjr  prodoclloas. 
Charles  William  Lancaster,  New  Bond-streel^An 

ment  In  breech-loadlog  gnas  and  In  prqlectllea  for  the  < 

(A  communication.) 
Richard  Browa,  Glaagow-^Improrementa  In  monMIng  9t, 

shaping  metals  and  other  materials. 
Peter  Armand  le  Comte  de  Fontalaemorean,  Londen,  Ttels 

and  Brussels  -  An  ifflprored  lallwi^  brake,    t*^  oosnmnni* 

cation.) 

IDated  litk  Septeti^ber,  1857. 
JohanErost  Frldrich  Luedeke,  Birmingham— A  new  or  Im- 

prored  motive -power  engine. 
Georce  Frederick  Hack,  Hacknej^An  Impromd  cigar  tabe-er 

holder  for  smoking  cigars  or  tobacco. 

Dated  I6tk  September,  1857. 
Wnilam  Smith,  10,  Batlsborj-street,  Adelph^A  naval  an* 

chine  or  apparatus  for  engrarlng  the  metallic  anifbces  eC 

printing  rollers  or  crlladers.    (A  commaalcatloa.) 
John  Webb,  Bristol— An  Improved  chaff  cntter. 
Bobert  Watson   Savage,  Bt.  James's^uara  ~Ab  latprennd 

spring  aad  appliances  (for  carriages  and  rehlclas),  which 

can  also  be  adapted  to  ose  on  sUpbcard,  or  ctherwise  to 

maintain  the  equilibrinm  of  artldes  placed  oa  a  plstfow 

provided  with  the  said  Improved  spring  and  appliaa«aa. 
Charlotte  Delevante,  Klmboltoo>place,  Brompton-^Improvn- 

ments  in  bonquet  holders. 
Samnel  Fhalkner,  Manohestar— Oartaln  toapior— ante  In  sift- 

chiner/  or  apparatos  for  carding  cotton  aad  othnr  Ihtn^a 

substances. 
Richard  Watson,  QalashMa— Improrements  In  the 

tare  of  heddlas  or  healds  for  wearing. 
Thomas  Webstar,  13,  Place  da  Havre,  Faiia— laproi 

la  the  pernunent  waj  of  rallwajrs.   (A  oommnnleatlan  ) 
Henry  Bessemer,  Queen  street-place,  New 

Ubproreownia  In  Mm  maanfootwn  or  cast  steel. 
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October  2nd. 

Rd.  Archibald  Broomaa. 

Elkaa   Adler  and  Francis 
Barber  Howell. 

Charles  Qoodlfear. 

James  Georgo  Hant. 

John  Robinson. 

Henry  Brierl/. 

Thomas  Rdfo. 

John  Sadbnrv  and  Alfred 
WiUlam  UaseU. 

William  Edward  Newton. 

Robert  Taylor,  Rd.  Wors' 
wick,  and  John  Loratt. 

William  Pickstoaa. 

Charles  Cowper. 

James  Anderson. 

Richard  Bennett. 

William  emlth.: 

WUllam  Edward  Newton. 

John  Clar. 

Ortoberttk. 

J^hn  Talboi  Pltaaaa. 

Edward  Ftach. 

Kob^rt  Kanxow  Bowley. 

BeajamlD  Hingley  and  8a. 
mnel  Hinglej. 

Edmund  |Edwardf  and  Ed- 
ward Beacber. 


992.  Jasper  Wheeler  Rogers. 
1003.  Edwia  Powl^  AJwaninr. 
loio.  Joha  I.«ach. 
1011.  John  Beech  and  John  Wtt- 


1030.  Thos.RIehardaon9ndBdin* 
John  Jasper  Qrow9)|« 

1068.  James  Pojna. 

1081.  Johnson  Handa. 

1188.  JaoM 

1188.  ThcowaBi 
Lord. 

1390.  Peter  Amann  la 


1615.  William  Bd 

1686.  Joseph  eilla. 

1094.  Jaa.  HeywtMd 

1788.  Edward  Vlnsaat 

1772.  John  Beniy  Jataaot. 

1862.  Peter  Armand  la  Comln  m 

Fontataemorean. 
ItiS.  FtederiA  Cmca 

andChaiiaa 
3015.  James  HalL 
3U97.  Thomas  Rkketl. 
5180.  Thomas  Lawlqy. 
3181.  AllkndVlaceB(H< 
3133.  Wm.  Irring  Uoldsworth, 
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September  30ib. 
2145.  Thomas  Bennett. 
2228.  Ernst  Oessmar. 
OMsdrr  taf. 
TliMM  fthoiriff. 


2118.  William  Tatham. 
2133.  WUllam  M'Naaght. 
Ogtobcr  larf- 

8181.  WflUiin  PurtOonlton. 
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THE  WAVE  LINE  SYSTEM  OF  SHIPBUILDING. 

By  Thomas  Moy. 

The  following  paper  was  read  at  the  recent  meeting  of 
the  British  Association,  at  Dublin  :— 

There  are  many  practical  men  who  have  but  a  vague 
idea  of  the  Wave  Line  System,  and  are  ignorant  of  any 
reason  why  it  is  to  be  preferred ;  and  thelaie  Mr.  Marett, 
of  Southampton,  in  his  clever  work  on  Yacht  Building, 
says  of  the  wave  line  system :  "  I  have  consulted  bool^, 
and  attended  lectures  by  the  eminent  originator  of  the 
system,  but  all  attempts  to  obtain  sufficient  information 
to  enable  me  to  construct  on  the  wave  principle  have 
been  most  unsuccessful;"  and  again,  he  says,  "This 
system  is  founded  on  no  theory  whatever,  and  merely 
amounts  to  an  artificial  plan  for  obtaining  tolerably  good 
water  lines,  and  until  it  has  been  demonstrated  tliat  they 
are  the  best  that  can  be  designed,  any  constructor  should 
be  unwilling  to  fetter  himself  by  adopting  so  arbitrary  a 
system. 

A  vessel  afloat  divides  a  column  of  water  into  two 
parte,  one  on  each  side  of  the  keel.  If  we  can  discover 
the  best  movement  for  one  atom  of  one  of  these  portions 
at  a  right  angle  to  the  motion  of  the  vessel  (from  A  to 
B,)  commencing  at  the  stem  and  ending  at  the 
greatest  breadth,  it  will  bo  sufficient  for  the  present 
purpoSs), — that  of  obtaining  the  best  form  of  entrance 
lines. 


As  I  have  a  dislike  to  the  term  fiHstancB,  I  will  herein 
substitute  the  word  duty  instead. 

The  stems  of  most  vessels  at  the  load  water  line  are 
formed  with  an  angle,  the  more  acute  the  angle  the 
more  the  vessel  is  praised  as  being  a  clipper ;  but  there 
should  be  no  angle  hero,  any  angle  at  the  stem  being  as 
detrimental  to  speed  as  the  same  angle  would  be  in  any 
other  part  of  the  entrance  line,  and  it  is  as  absurd  to 
have  an  angle  at  the  stem  as  it  would  be  to  attempt  to 
shunt  a  railway  locomotive  from  one  line  to  another  with 
tlie  junction  laid  down  at  an  angle  instead  of  a  curve. 

The  crank,  in  machinery,  imparts  to  a  reciprocating 
body  connected  therewith  the  most  perfect  motion  that 
can  be  obtained  where  a  reciprocating  motion  is  required. 
This  motion  may  be  traced  throughout  creation  from 
the  motion  of  the  planets  to  the  sn  tallest  pendulum :  every 
circular  motion  may  be  resolved  into  a  reciprocating 
motion,  and  the  pendulum  vibrates  as  though  controlled 
by  a  crank.  This  motion  is  also  the  best  for  water, 
l)ecause  water  is  subject  to  the  same  laws  as  those  of 
solid  bodies  in  receiving  and  imparting  motion.  The  best 
motion  therefore  for  the  atom  of  water  from  A  to  B  is 
that  which  it  would  receive  if  connected  with  a  crank  in 
motion,  the  supposed  crank  arm  being  equal  to  one-fourth 
of  the  vessel's  beam,  and  the  connecting  rod  being  infinite. 
The  curve  necessary  to  produce  this  motion  is  called  the 
Wave  Line,  and  the  load  water  lines  of  the  vessels  Nos. 
2,  3,  4,  and  o,  in  the  plan,  are  formed  upon  this  curve  in 
its  intejirity.  Any  attempt  to  hasten  the  motion  of  the 
atom  of  water  by  making  any  part  of  this  line  fuller  than 
it  is,  will  produce  a  decrease  of  speed. 

Having  found  the  best  motion  to  be  imparted  to  this 
atom  of  water,  I  will  now  describe  the  duty  to  be  per- 
formed by  the  5  vessels  shewn  in  the  drawing,  and  pro- 
ceed to  show  how  an  increase  of  speed  may  be  obtained 
to  an  almost  indefinite  extent. 
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The  whole  of  the  vessels  are  represented  as  40  feet 
beam.  The  bows  of  No.  2  being  100  feet  long;  No.  3, 
200 ;  No.  4,  250.  Suppose  No.  2  of  100  feet  bow  to  come 
in  contact  with  an  atom  of  water  at  its  stem  while  going 
10  miles  an  hour :  it  pushes  this  atom  aside  20  feet  in 
seven  seconds  while  the  vessel  progresses  100  feet ;  and 
suppose  it  does  this  with  200  horse  power.  No.  3  has  a 
bow  200  feet  long,  it  pushes  the  atom  of  water  aside  also 
20  feet  in  7  seconds,  while  it  progresses  200  feet  or  20 
miles  an  hour.  No.  4,  lias  a  bow  250  feet  long,  and 
moves  the  atom  of  water  also  20  feet  in  7  seconds,  while 
it  progresses  250  feet  in  the  same  time  or  25  miles  an 
hour.  And  No.  5,  with  a  bow  500  feet  long,  also  moves 
the  atom  of  water  20  feet  in  7  seconds,  while  it  progresses 
500  feet  in  the  same  time,  or  50  miles  an  hour.  And  if 
No.  1  moves  the  atom  of  water.  20  feet  in  7  seconds,  it 
only  progresses  20  feet  in  the  same  time,  or  2  miles  an 
hour ;  and  in  order  to  propel  the  latter  vessel  at  10  miles 
an  hour,  it  would  have  to  move  the  atom  of  water  5 
times  as  fast  as  No.  5  would  while  the  latter  vessel  i.i 
goinff  50  miles  an  hour;  or,  in  other  words,  if  No.  5 
could  travel  at  250  miles  an  hour,  and  No.  1  at  10  miles 
an  hour,  they  would  both  be  moving  this  atom  of  water 
at  the  same  speed. 

And  now  as  to  the  power  required  for  each  of  tliese 
vetsels.  Suppose  No.  2,  with  a  bow  100  feet  long  and 
200  horse  power,  can  travel  at  10  miles  an  hour,  No.  3 
has  the  same  duty  to  perform  with  respect  to  the  atom 


of  water  while  going  20  miles  an  hour,  but  the  length 
of  her  bow  is  double  that  of  No.  2,  therefore  she  must 
have  double  power,  or  400  horse  power.  No.  4  turns 
the  column  aside  in  exactly  the  same  time  as  the  others, 
but  in  consequence  of  her  increased  length  and  greater 
duty,  must  have  500  horse  power,  and  will  travel  26 
miles  an  hour;  and  No.  5  with  1000  horse  power  will 
travel  50  miles  an  hour,  her  bow  moving  the  column  of 
water  aside  20  feet  only  in  7  seconds  as  before,  while 
travelling  at  that  high  speed  ;  while  No.  1  will  require 
20  horse  power  to  make  her  travel  2  miles  an  hour,  her 
duty  with  respect  to  the  column  of  water  being  as  before 
20  feet  in  7  seconds,  but  the  length  of  her  bow  being 
one-fifth  of  No.  2,  reduces  the  necessary  power  to  one 
fifth  of  No.  2. 

Most  men  would  believe  me  If  I  say  that  I  can  propel  No. 
1  at  10  milesan  hour  under  steam,  but  would  disbelieve  me 
if  1  say  I  can  propel  No.  5  at  50  miles  an  hour ;  yet  the 
latter  would  be  easy  and  the  former  almost  impossible. 

I  have  chosen  the  word  duty  instead  of  rttittanu  because 
I  think  the  latter  word  inapplicable.  I  look  upon  the 
immersed  side  of  a  vessel  as  a  wedge  which  has  a  certain 
duty  to  perform  in  a  certain  time,  and  think  the  word 
duty  is  more  applicable ;  as  we  speak  of  steam  engines 
doing  duty,  so  many  pounds  so  many  feet  high  per 
minute.  6y  lengthening  the  bow  it  has  more  time  in 
which  to  perform  its  duty,  and  by  obeying  the  natural 
laws  of  motion  that  duty  is  reduced  to  a  minimum. 


686 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Ootobbe  16, 1867. 


As  to  the  economy  of  the  high  speeds  I  have  mentioned : 
I  will  take,  as  an  example,  the  voyage  from  Dover  to 
Calais— say  20  miles.  No.  1  would  perform  this  voyage 
in  6  hours  with  an  80  horse  engine,  and  would  require 
80  cwts.  of  coals.  No.  2,  with  200  horse  power,  would 
perform  the  same  voyage  in  2  hours,  with  the  same  ex- 
penditure of  coals,  VIZ.  80  cwt.  To  drive  No.  2  over  in 
one  hour  would  require  800  horse  power,  and  consequently 
the  fuel  per  hour  would  be  increased  four-fold,  but  as  the 
voyage  would  be  but  one  hour  she  would  expend  twice 
the  fuel  in  performing  the  voyage  at  twice  the  speed,  viz., 
8  tons.  No.  3,  however,  would  need  only  400  horse  power 
to  enable  her  to  perform  the  voyage  in  one  hour,  her  ex- 
penditure of  coals  on  the  voyage  being  again  30  cwt. 
Thus  No.  8,  of  twice  the  size  of  No.  2,  can  perform  a 
voyage  twice  as  fast  as  No.  2  with  the  same  quantity  of 
itael.  No  4,  with  engines  of  600  horse  power,  would 
travel  25  miles  an  hour,  and  perform  the  voyage  in  48 
ininutes,  with  the  like  expenditure  of  fuel :  SO  owt.;  and 
Ho.  6  would  perform  the  same  voyage  in  24  minutes,  with 
the  same  30  cwt.  of  coals  and  1000  horse  power. 

In  the  above  calculations  I  have  omitted  the  item  of 
ftiction,  and  I  think  I  may  safely  do  so,  as,  although  the 
amount  of  surface  increases  with  the  size,  the  friction 
per  square  foot  decreases  with  the  sharper  lines. 

In  "  Dr.  Lardner's  Railway  Economy,"  published  in 
1860,  the  following  remarks  relative  to  American  river 
steamers  occur:  **The  increase  of  the  dimensions  of 
these  vessels  has  been  attended  with  greatly  augmented 
economy  of  fuel.  On  comparing  the  Uendrick  Hudson 
with  the  Troy,  it  has  been  fouud,  that  when  the  speed  of 
the  former  is  reduced  to  an  equality  with  the  latter,  the 
fbrmer  consumed  13  tons  of  coal  while  the  latter  consumed 
20  tons ;  yet  the  displacement  of  the  Hendrick  Hudson 
is  nearly  twice  that  of  the  Troy."  Again,  "  The  results 
of  their  performance  show  that  the  resistance  per  square 
foot  of  midship  section  is  not  perceptibly  increased  by  the 
increased  length  of  the  vessel,  and  the  consequently  in- 
creased surface  and  friction.  This  anomaly  has  not  been 
explained,  but  it  is  certain  that  the  increased  length  does 
not  diminish  the  effect  of  the  moving  power  in  any  per- 
ceptible degree.*' 

The  Doctor's  anomaly  I  have  attempted  to  explain  in 
this  paper. 

Although  I  have  given  certain  dimensions  to  my 
examples,  I  have  done  so  only  for  convenience  of  cal- 
culation, and  do  not  in  the  least  bind  myself  to  these 
figures. 

Lastly,  a  few  words  on  experiments.  I  have  atten- 
tively examined  in  the  British  Museum  the  experiments 
on  models  tried  at  the  end  of  the  last  century,  and  Mr. 
Bland's  experiments  on  the  forms  of  ships  and  boats.  I 
have  also  tried  a  few  myself.  I  find  that  if  small  models 
are  propelled  at  a  great  speed,  in  proportion  to  their  size 
they  develope  the  advantages  or  the  wave  system,  but 
not  at  low  speeds;  the  water  requiring  a  very  rapid 
osciliation  to  produce  a  satisfactory  result.  The  reason 
of  this  is  that  the  laws  which  govern  the  action  of  the 

Sendulum  govern  all  bodies  capable  of  motion,  and  the 
iminutive  bow  of  a  model  boat  easily  puts  in  motion  a 
small  quantity  of  water,  without  a  hollow  water  line,  at  a 
low  speed,  and,  unfortunately,  does  not  furnish  sufficient 
evidence  for  guiding  us  in  the  formation  of  large  vessels. 
The  larger  the  vessel  is,  the  more  important  become  the 
sharp  lines,  though  the  reverse  of  this  has  obtained 
hitherto,  the  cutter  being  sharp  and  the  three-decker 
bluff  bowed. 

The  three  following  tables  are  added  to  illustrate  the 
subject.  Table  No.  1  shews  the  speed  at  which  each 
vessel  can  go  while  the  column  of  water  is  turned  aside 
at  the  speed  of  two  miles  an  hour.  Table  No.  2  shews 
the  speed  at  which  the  column  of  water  is  turned  aside 
while  all  the  vessels  are  going  10  miles  an  hour.  It  will 
he  noticed  how  the  speed  of  the  column  of  water  decreases 
with  the  relative  length  of  the  bow.  No.  1  has  an  iro- 
menae  duty  to  perform,  No,  2  her  fbU  duty,  and  the  rest 


decreasing  down  to  a  mere  auxiliary  amount  of  hone 
power.  Table  No.  8  shews  the  same  «t  60  miles  an 
hour. 
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GOVERNMENT  SCHOOLS  OF  ART. 

The  annual  distribution  of  the  national  medals  for 
drawing  among  the  students  of  the  Schools  of  Art  of  the 
United  Kingdom  took  place  in  the  Manchester  Town>hall 
on  Friday  evening,  the  9th  inst.,  under  the  presideticy  of 
Earl  Gkimville .  The  exhibition  of  the  prize  designs  by  sto- 
dents  in  all  the  schools  of  art  in  the  kingdom  hadprevloody 
been  opened  at  the  Manchester  School  of  Art.  xhe  collcc- 
lection  comprised  upwards  of  five  hundred  specimens.  On 
the  occasion  of  the  prize  distribution  the  prindpal  room  of 
the  Town-hall  was  completely  filled.  Earl  Granville 
was  accompanied,  as  the  deputation  from  London,  by  the 
Riffht  Hon.  W.  F.  Cowper,  M.P.,  Mr.  Redgrave,  and  Mr. 
Cole,  C.B.  On  the  platform  were  also  the  Bishop  •f 
Manchester.  Mr.  W.  Dai*gan  (of  Dublin),  Mr.  CheetliaBi, 
M  P.,  Mr.  R.  M.  Philips,  M.P.,  Mr.  Joseph  Whitworth, 
Mr.  W.  Fairbaim,  and  most  of  the  eentlemen  who  hare 
been  engaged  in  promoting  the  Manchester  School  of 
Art  and  the  Exhibition  of  Art  Treasures. 

Mr.  Edmund  Potter,  the  chairman  of  the  committee 
of  the  Manchester  School  of  Art,  commenced  the  pro- 
ceedings by  explaining  that  the  drawings  whi^  Dad 
obtained  bronze  prize  medals  in  the  schools  of  art  all 
over  the  country  were  sent  up  to  London,  and  that  aih^- 
medals  were  awarded  only  to  the  best  of  these. 

Mr.  Redoravb  said.  Lord  Granville  had  desired  hin 
to  explain  the  course  adopted  in  schools  of  dengn  or 
schools  of  art,  in  order  that  the  system  on  wfaicli  the 
awards  of  that  evening  were  made  might  be  properly 
understood.  When  the  government  were  varvaa  to  take 
up  the  question  of  instruction  in  art,  the  establlahmenti 
called  Schools  of  Design,  as  first  instituted,  were  devoted 
exclusively  to  the  instruction  of  mechanics  and  artWno, 
with  a  view  to  improve  their  knowledge,  and  thereby  th« 
manufactures  of  the  country.  But  it  was  v«ry  aooii 
found  that  this  was  taking  a  very  limited  view  of  the 
matter.  It  was  necessary,  if  we  desired  to  intproTe  the 
public  taste,  that  we  should  educate  all  ebseeii,  and 
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eBpttcialljr  the  conramer,  who  was  io  purchase  the  articles 
raanufaetored,  as  well  as  the  designer  and  the  artisan, 
who  were  to  execnte  tliem.  Consequently,  that  instruc- 
tion which  had  been  at  fint  rigidly  confined  to  the 
artisan  classes,  was  opened  to  all  classes  who  chose  to 
participate  in  it.  It  wasdiscovered,  almost  simultaneously, 
that  drawing,  if  properly  taught — the  elements  of  draw- 
ing, at  least — exercised  a  very  great  influence  on  general 
e^cation ;  that  if  we  taught  a  boy  drawing  it  enabled 
him  to  see  better,  to  compare  better,  and  to  liave  a  better 
sense  of  things  altogether  than  ho  would  have  by  the 
mere  roie  learning  which  had  previously  been  in  practice. 
He  would  speak  a  little  of  the  general  intentions  of  the 
government  with  regard  to  the  education  of  the  peo- 
ple in  the  elements  of  art  generally.  A  system  had 
been  adopted  by  which  education  was  now  given  in  all 
schools  for  the  poor,  and  so  given  that  any  town  in  the 
kingdom  might  avail  itself  of  the  opportunity  to  receive 
this  instruction.  Any  town  which  chose  to  take  the 
trouble  of  registering  500  students,  or  1  per  cent,  of  the 
population,  who  were  willing  to  pay  6d.  for  instruction 
for  one  year  in  drawing,  might  have  a  master  recom- 
mended who  would  undertake  for  that  small  sum  the  in- 
struction of  those  600  children  for  one  year,  giving  them 
one  lesson  per  week.  The  State  fnrtlier  undertook  to 
test  this  instruction,  to  see  that  it  was  soundly  carried  on, 
mnd  at  the  end  of  the  year  would  send  an  inspector  down, 
and  by  means  of  papers,  from  which  there  was  no  escape, 
would  examine  those  boys  who  chose  to  come  up  for  ex- 
amination. And,  to  induce  them  to  come  up,  a  small 
prize  was  given  to  every  successful  child,  the  prize  being 
of  materials  that  would  assist  him  in  the  further  pro- 
gress of  his  art  instruction.  Moreover,  to  give  the  mas- 
ter an  inducement,  for  every  boy  who  received  such  a 
prize  a  small  payment  was  made  on  his  behalf  to  the 
master,  which  was  in  aid  of  the  more  6d.  he  liad  to  pay 
for  the  twelvemonth's  instruction.  Those  who  might 
▼isit  the  exhibition  of  the  prize  drawings  during  the  week 
would  find,  among  the  other  works  of  art,  a  copy  of  the 
paper  given  to  the  boy  by  the  inspector  when  he  came  to 
examine  him.  It  was  executed  in  pressnoe  of  the  inspec- 
tor, in  a  given  time,  and  by  every  boy  at  the  same  time. 
It  oonsisted  both  in  free  hand  drawing,  to  educate  his 
eye  to  precise  imitation  and  appreciation,  and  his  hand 
to  power,  aad  also  a  little  way  in  those  scientific  princi- 
ples, such  as  the  nature  of  geometry  and  perspective, 
which  enabled  him  to  tee  the  relation  of  things  to  one 
another.  The  prizes  were  also  submitted  to  the  inspec- 
tioa  of  visitors,  and  it  would  be  seen  that  although  they 
were  all  of  a  valuable  nature,  and  such  as  the  boy  could 
not  very  well  obtain  for  himself,  the  examination  papers 
were  sooh  as  would  absolutely  test  the  progress  he  had 
Made.  This  education,  therefore,  was  open  especially 
to  the  lower  classes,  and  to  all  who  chose  to  come  up 
and  test  their  powers,  and  see  whether  they  were 
really  profiting  by  the  instnietion  given  to  them.  It 
was  open  to  any  one  else  besides  those  who  received 
instruction  from  the  masters  appointed  by  the  Govem- 
BMDtf  and  if  they  succeeded  they  would  obtain  the 
priie«t  although,  if  the  master  who  instructed  them 
was  not  i^)pointed  by  the  Government,  he  did  not  re- 
ceive the  reward.  This  formed  what  was  called  the 
first  grade,  and  it  was  an  extremely  valuable  part  of 
public  education,  not  only  male  but  female.  A  bronze 
medal  was  given  as  a  prize  to  all  those  who  were  meet 
aoocessftil  in  these  prescribed  examples.  These  bronze 
medals  were  given  at  the  local  competition.  Only  30 
ooold  be  given  in  any  school,  and  it  must  be  very 
satisfsctory  to  the  ^ople  of  Manchester  to  know  that 
their  school  had  this  year  the  whole  number  of  these 
local  medals,  while  it  was  the  only  school  throughout 
the  kingdom  that  had  thus  distinguished  itself.  These 
drawings  were  again  gathered  together  in  one  place — 
OD  this  oooaiion  it  was  in  London — and  two  of  our  most 
eminent  artists,  Sir  Charles  EasUake  and  Mr.  Maclise, 
iuuL  aasisted    him   (Mr.   Redgrave)   in    making  the, 


award  again  upon  these  prise  dmwings,  100  national 
medals  being  permitted  throughout  the  whole  of  the 
schools  in  the  country,  in  such  proportions  as  they 
might  happen  to  fall  upon  the  various  schools. 
It  was  these  national  medals  that  were  to  bo  dis- 
tributed that  evening.  He  very  much  regretted  that 
they  were  not  able  that  evening  to  give  the  students 
the  medal  itself,  which  would  be  a  veiy  handsome  one. 
In  endeavouring  to  give  them  the  very  best  work  of  art 
that  could  be  obtained,  they  were  obliged  to  go  to  the 
most  eminent  artists,  and  the  artist  on  this  occasion  hap- 
pened to  be  a  foreigner.  He  hoped  that  on  future  occa- 
sions English  art  would  stand  well  enough  to  produce 
its  own  medals,  but  on  this  occasion  the  medal  would  be 
the  work  of  M.  Vechte,  whose  works  stood  forth  pre- 
eminent in  the  Great  Exhibition  in  Paris,  among  them 
being  that  wonderful  shield  which  was  the  admiration  of 
all  the  civilised  world,  and  which  was  now  in  the  Man- 
chester Exhibition.  M.  Vechte  was  engaged  to  give 
them  one  of  the  finest  medals  he  could  produce,  and  said 
he  was  using  all  his  efforts  to  produce  one  of  his  choicest 
works.  On  this  occasion  each  prizeholder  would  receive 
a  certificate,  and  they  would  he  quite  satisfied  with  the 
delay  wlien  they  saw  how  beautiful  their  medal  would 
be  when  it  was  ready  for  distribution.  He  would  merely 
add,  to  sum  up  all  that  was  endeavouring  to  be  done, 
that  in  addition  to  various  aids  to  instruction,*  which 
were  valuable  to  all,  the  Central  Department  in  London, 
the  Department  of  Science  and  Art,  was  now  making 
efforts  to  render  all  that  it  possessed  available  and  fruit- 
ful in  the  provinces.  They  had  been  enabled  to  collect 
a  most  valuable  library  of  art,  an  especial  libraiy  of  art ; 
and,  under  very  simple  conditions,  these  valuable  works, 
far  too  important  to  be  bought  by  individuals,  and  hardly 
likely  to  be  bought  by  provincial  towns  even,  since  they 
were  manv  of  them  mre  and  not  often  in  the  market-^ 
these  works  were  lent,  by  a  sort  of  circulating  library 
process,  to  the  various  schools  of  art  for  a  short  period, 
with  constant  changes.  Moreover,  all  that  they  got  in 
their  purchases  for  the  museum  at  South  Kensington  was 
idso  circulated  in  the  same  way.  All  that  was  being 
done  was  not  done  with  the  view  of  educating  artists. 
Ko  doubt  artists  would  come  out  of  such  education,  but 
this  education  was  given  with  a  view  to  produce  an  in- 
telligent appreciation  of  art  and  a  right  taste  in  matters 
of  art.  He  should  be  pardoned  for  addressing  one  word 
to  the  number  of  students  who  were  before  him ,  and  who, 
he  knew,  had  all  been  looking  at  that  great  exhibition. 
He  coidd  not  help  saying  to  them  tliat  there  was  one 
striking  fact  observable  throughout  the  works  in  that 
exhibition.  They  would  say,  perhaps,  it  was  a  low  fact 
he  was  going  to  remark  to  them,  but  it  was  one  ver>' 
valuable  for  them  to  notice,  and  it  was  the  amount  of 
loving  labour  Uiat  there  was  throughout  all  the  works 
in  that  exhibit4on.  Thev  could  not  see  a  first-class 
work  anywhere  that  had  been  done  without  labour,  and 
that  labour  not  mere  labour,  but  loving  labour ;  and  if 
they  would  achieve  excellence  and  eminence  it  was  only 
throi^h  this  labour  they  could  succeed.  Not  that  they 
were  to  rest  in  labour,  but  that  Ishour  should  wait  upon 
the  higher  qualities  of  the  artist.  Let  them  not  think 
they  could  do  it  slightly  and  easily,  for  it  was  no  easy 
thing — ^it  was  life-long ;  and  if  they  wanted  to  rise  from 
mere  education  in  the  elements  of  art  to  be  artists,  he 
was  qiute  sure  they  must  be  life-long  students. 

After  an  address  from  Lord  Granville,  the  names  of 
the  prizeholders  were  called  over  by  Mr.  Cole,  and  the 
certificates  of  ^ir  daim  to  the  medal  were  presented 
to  them  in  succession  by  bis  lordship. 

The  Bt.  Hon.  W.  F.  Cowpbb,  M.P.,  then  addressed 
the  meeting,  whidi  condnded  by  passing  votes  of  thanks 
to  the  President  of  the  Council  and  the  Vioe-Presideot 
of  the  Committee  on  Education. 
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CONTINENTAL  ART  SCHOOLS. 

In  tho  circular  intimation  of  the  commencement  of  the 
flessional  courses  in  Architecture  and  Construction  at 
University  College,  on  the  13th  inst.,  Professor  PonaW- 
son  says, — 

*'  In  a  short  visit  that  I  have  recently  made  to  Belgium 
and  the  Rhenish  Provinces  of  Prussia,  I  have  been  much 
struck  with  the  ample  provisions  made  by  the  Govern- 
ments generally  of  those  countries,  and  by  the  local 
municipalities,  to  provide  the  means  of  artistic  instruc- 
tion for  all  cUisaes. 

'*  An  earnest  and  intelligent  spirit  of  euterpriso  is 
moving  all,  particularly  in  Belgium,  to  perfect  themselves 
in  every  branch  of  manufacturing  productions  and  works 
of  art.  They  are,  therefore,  making  corresponding  pro- 
gr«i8  in  their  endeavours  to  equal  and  even  to  surpass 
other  nations. 

"Antwerp,  Ghent,  Li^e,  Brussels,  and  DusseldoiiT, 
has  each  its  well-appointed  schools,  with  first-rate  pro 
fessors  in  all  branches,  and  directors  of  the  highest  emi- 
nence. At  Antwerp  there  are  1,300  (!!!)  pupils  in  the 
Art  Schools,  preparing  to  carry  the  fruiti  of  their  teach- 
ing and  studies  into  the  active  purposes  of  after  life,  and 
who  are  distributed  throughout  the  various  productive 
classes  of  the  community ;  some  to  be  devoted  to  the 
higher  objects  of  painters,  sculptors,  architects,  engravers, 
or  carvers ;  others  contributing  to  the  embellishment  and 
refinement  of  the  manufacturing  industries, — all  tending 
to  elevate  tho  taste. 

**  I  venture  to  call  attention  to  these  striking  fact^. 

"  Architecture,  also,  is  there  very  thoroughly  taught 
in  all  its  branches,  and  youn^  men  are  rising  up  who 
pursue  an  active,  zealous  traiumg,  to  fit  them  for  a  future 
fluooessful  career." 


NATIONAL  ASSOCIATION  FOR  THE  PRO- 
MOTION  OF  SOCIAL  SCIENCE. 

The  inaugural  meeting  of  this  Association  was  held 
at  Birmingham  on  Monday  evening  last,  under  the  pre- 
sidency of  Lord  Brougham.  In  opening  the  proceedings 
his  lordship  said : — 

As  many  were  here  present  besides  the  promoters 
of  the  plan,  it  seemed  proper  to  set  forth  the  views 
with  which  it  had  been  proposed,  and  the  advantages 
expected  to  result  from  its  adoption.  Let  it  not  be 
thought  that  their  attention  was  called  to  positions  too 

Seneral  or  too  elementary.  If  human  knowledge  was 
ivided  into  two  great  branches,  the  science  which  dealt 
with  abstract  truths,  and  the  science  which  treated  of  real 
existences — ^matterand  mind,  or  natural  and  moral  science 
•—of  these  the  latter  and  most  important  related  either 
to  man  as  an  individual  or  as  a  member  of  the  com- 
munity, and  this  or  the  political  and  social  branch  was 
most  eminently  deserving  of  attentive  study.  Although 
very  few  men  were  or  could  be  students  of  mental  science, 
the  bulk  of  mankind  were  and  must  ever  be  political  ob- 
servers. The  operations  of  their  own  minds  scarcely  at 
any  time  engaged  their  attention ;  but  the  actions  of  the 
government,  the  habits  and  proceedings  of  the  people, 
the  conduct  of  other  nations,  their  fortunes  and  their 
fate,  formed  the  daily  subjects  of  reflection  with  persons 
of  even  an  ordinary  degree  of  intelligence  in  every  civi- 
lised country,  and  did  not  escape  the  observation  of  those 
living  under  rulers  who  prohibited  all  open  discussion.  For 
cultivating  this  branch  of  science,  too,  there  were  mani- 
fest and  peooliar  facilities.  The  facts  on  which  it  rested 
were  more  plain  and  tangible  than  those  which  formed 
the  ground  of  moral  philosophy  in  its  other  departments. 
The  accumulation  and  distribution  of  public  wealth ;  the 
prosperity  or  sufferings  of  the  people ;  the  quiet  or  the 
disturbed  state  of  the  country ;  tne  diffusion  of  know- 
ledge by  education ;  the  moral  improvement  of  different 
cUsses;  the  administration  of  the  law  and  its  influence 
upon  thehabits  of  the  community ;  the  benefit  whiohmight 


result  from  individual  exertioDs  mieonoeeted  trhh  the 
state;  the  increased  efficiency  of  such  eocerti^nb  when 
made  by  bodies  of  men ;  the  just  limits  of  pitblie  inter- 
ferenoe  with  piivate  concerns  whether  for  eDoooragement 
or  repression ;  the  duties  of  the  state  in  respeot  to  mider- 
taking  works  Iwyond  the  power  of  individual  enterprise, 
and  the  limits  of  those  duties ;  the  right  and  expediency 
of  public  interference  with  the  authority  or  the  conduct 
of  parents— these  were  matters  of  distinct  observation, 
and  connected  with  facts  so  as  for  the  meet  part  to  admit 
of  exact  calculation.     When  the  paramount  impartsiBes 
of  moi-al  and  political  science  was  regarded,  and  the  fad- 
lities  for  its  cultivation,  from  the  nature  of  the  evfdenee 
it  rests  on,  wera  duly  considered,  it  had  struck  obftsrwrs 
whose  efforts  were  directed  towards  human  impftifv«meiit 
as  somewliat  extraordinary  that  the  course  ehotiM  not 
have  been  taken  hero  which  had  proved  so-advantageoos 
in  assisting  the  progress  of  inquiry  in  that  other  great 
department  of  knovrledge— natural  philosophy ;  andlhey 
had  strongly  recommended  the  plan  of  assemUing  to- 
gether occasionally,  perhaps  periodically,  tlie  variolis  in- 
dividuals and  bodies  whose  attention  was  devoted  to  the 
ascertainment,  illustration,  and  general  exposition  of 
moral  and  political  doctrines.    It  was  very  possible  ihtki 
in  the  end  this  object  might  be  attained,  and  that  tf»j 
association  might  bear  as  wldea  relation  to  moral  and  poli- 
tical science  as  the  British  Association,  whidi  had  now  been 
in  successful  action  for  considerably  more  Chan  a  qoattsr 
of  a  century,  does  to  mathematical  and  political  science. 
At  present,  however,  a  more  limited  view  was  taken.-  It 
was  proposed  that  five  of  the  most  important  bmndiet-of 
moral  and  political  inquiry  should  he  singled  oat--4hose 
which  especially  formed  the  portals  of  social  science — 
comprehending  the  plans  both  in  their  details  and  in  the 
principles  that  should  govern  them  for  furthering  the 
improvement  and  securing  the  stability  of  ih»  sooiai 
system,  correcting  tho  faults,  and  supplying  the  defects 
of  our  institutions  upon  sound,  rational,  and  temperate 
views,  and  rendering  desperate  all  attempts  either  to 
check  tho  progress  of  improvement,  or  to  gratify  the  wild 
desires  of  those  who  would  destroy  rather  than  amend ; 
in  a  word,  steering  tho  middle  course  between  those  who 
regarded  all  change  as  pernicious,  and  those  whom  no 
cluinge  would  satisfy.  But  if  their  subjects  were  in  some 
measure  limited,  the  scope  of  their  deliberations  was 
anything  rather  than  narrow ;  it  enibraoed  the  gi^eatest 
temporal  interests  of  mankind.    In  the  fint  rank,  indeed 
at  the  head  of  the  whole,  must  be  deservedly  fAaeed 
jurisprudence  and  the  amendment  of  the  law— jurispni- 
dence,  described  by  Burke  as  the  pride  of  the  homan  in- 
tellect, and  with  all  its  defects,  reaundancies,  errow    the 
collected  reason  of  ages,  combining  the  principles  of 
original  justice  with  the  infinite  variety  of  human -ood- 
cems.    But  among  those  redundancies  and  tnon  very 
many  were  almost  of  necessity  the  growth  of  time,  the 
great  innovator.    Lord  Bacon  said  that  it  changed,  though 
slowly,  even  imperceptibly,  yet  surely  and  witiniDt  any 
intermission,  the  ciivumstances  of  society;  wfaQe  a  re- 
luctance, grounded  on  a  wholesome  dread  of  laah  allcfa- 
tion,  but  carried  oftentimes  to  excess,  hindered  ns  fram 
adapting  our  laws  to  the  new  state  of  thiogs,  and  this 
maao  the  retention  of  the  old  rule  occasion  ih»  irary 
shock,  the  very  violence,  which  it  was  wished  to  avert, 
as  the  steersman,  too  anxious  to  avoid  the  stream  might 
be  stranded  on  its  bank.    It  was  impossible  to  make  any 
arrangement  of  even  tlie  subordinate  branches  of  a  great 
subject  which  should  keep  each  entirely  separate  firofD  the 
rest,  because  all  were  so  related  as  to  run  into  each  other. 
Thus  the  repression  of  crime  and  the  reformation  «f  of- 
fenders were  intimately  connected  with  jurisprudence,  and 
could  not  be  fully  considered  in  one  point  of  view,  at 
least,  apart  from  the  preventive  (^>eration  of  the  law  for 
punishing  crimes,  and  the  provisions  for  deteeting  them ; 
the  two  great  departments  of  criminal  jttris|Kiidenee, 
penalty  and  police,  being  the  third.    But  mueh  remalsed 
to  be  considered  with  respect  to  the  prevention  of  offsooea 
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and  ihe  refoniMiioo  of  offenders,  entirely  independent  of 
these  three  branches  of  the  criminal  law.    Again,  there 
ivas  the  great  gabject  of  education ;  its  broad  foundations 
weijce  eonneoted  with  the  department  just  adverted  to — 
the  preventive  and  reformatory  system.    Yet,  wliatever 
related  to  instruetion,  the  planting  of  schools  and  train- 
ing of  teachers,  the  methods  of  instructing,  the  e%re  of 
children,  independent  of  imparting  the  kind  of  knowledge 
wJiich  was  termed  learning,  the  limits  within  which  the 
State  might  safely  act  for  enoooiagtng  education,  the 
right  or  even  the  duty  of  the  state  to  enforce  the  acquire- 
ment of  good  habiu  and  useful  information,  while  it 
•evecely  punished  for  the  certain  consequences  of  the 
wani  of  them—^these  important  matters  might  b3  handled 
as  a<aeparate  branch  of  inquiry  without  breaking  in  on  the 
other  department.    Perhaps  the  great  subject  of  sanitary 
lM>licy  atood  more  in  a  state  of  separation  than  any  of  those 
which  had  been  mentioned,  but  that  it  was  truly  isolated 
coiUd  not  be  affirmed.    Education  had  no  little  bearing 
upon  some  of  its  essential  questions,  the  action  of  govern- 
ment upon  others,  police  moat  materially  upon  some, 
and  the  positive  laws  respecting  health — both  those  for 
regulating  foreign  commerce  and  those  relating  to  the 
home  tnde^were  intimately  connected  with  several 
parts  of  the  subject.    It  might,  nevertheless,  be  consi- 
dered that  much  more  depended  under  this  head  upon 
individuals  acting  separately  or  in  l)odies  than  upon 
eitlKsr  (he  enactment  or  the  execution  of  the  law  ;  the 
very  important  head  of  social  economy,  on  the  other 
hand,  was  the  one  most  of  all  connected  with  all  the 
•istor  departments ;  and  it  would  not  be  easy  to  over- rate 
the  magnitude  of  the  several  subjects  whidi  fell  under 
this  head.    But  it  was  by  no  means  hard  to  point  out  its 
connection  with  problems  the  most  delicate  and  of  most 
4i^cult  solution,  such  as  those  of  tracing  the  line  which 
#ejg}n»tes  tbe  province  of  the  lawgiver  from  that  of  the 
p<;»n^i^,i)qity  and  its  members,  and  fixing  the  point  at  which 
th^  st%te  interference  ought  to  stop.    The  difficulty 
which  had  been  found  in  endeavouring  to  make  a  logical 
division  of  the  various  departments  of  inquiry,  arose 
from  that  trqth,  so  unieniable  in  itself,  and  so  happy  in 
ita  consequences,  the  intimate  connexion  that  subsisted 
amongst  all  the  arts,  the  sciences,  and  the  inquiries  which 
touch  the  interests  of  mankind.    It  was  manifest  that 
they  were  taking  a  right,  in  some  sort  a  necessary  course 
in  bringing  together  those  who  chiefly  devote  themselves 
to  promote  these  inquiries,  and  to  measures  connected 
with  social  improvement;  and  this  position  appeared  to 
rest  upon  most  solid  grounds,  both  from  considerations 
common  to  all  joint  undertakings,  and  from  the  peculiar 
nature  of  the  subjecif  itself.    Of  the  former  description 
was  the  great  advantage  which  must  accrue  from  the 
mutual  help  afforded  to  one  another  as  fellow-labourers 
in  the  same  cause ;  the  increased  efficacy  thus  given  to 
the  efforts  of  each ;  the  lights  struck  out  by  full  discus- 
sion, with  the  valuable  suggestions  thus  produced — ^the 
experience,  the  reflections  of  each  individiud  being  made 
as  it  were  common  to  all ;  the  security  against  error  by 
timely  examination  of  each  plan  bsfore  its  author's  pre- 
possessions had  been  too  deeply  rooted,  and  before  he  had 
been  committed  to  its  details ;  the  authority  given  to 
proposals  ultimately  and  after  mature  deliberation  per- 
•evered  in,  even  if  not  sanctioned  by  the  consent  of 
others;   the   influence   which   might   be   acquired  in 
various  ways  when  that  sanction  had  been  declared. 
These  advantages  attended  all  such  unions,  and  might 
be  cited  in  favour  of  any  combined  operations,  whatever 
was  the  nature  of  the  subject.    But  there  was  a  pecu- 
liar expediency— it  might  rather  bo  said  necessity— for 
such  a  common  or  united  action  when  a  great  variety  of 
opinion  was  likely  to  exist  upon  matters,  possibly  no  uni- 
versal coocorrenoe  upon  all  the  particulars  of  any  one* 
Placing  all  projudicos  arising  from  diversity  of  political 
party  or  raligioos  sect  entirely  out  of  view,  and  assuming 
every  person  to  be  inspired  with  the  pure  and  single  de- 
gire  of  performing  his  duty  towards  the  community,  it 


was  still  unavoidable  that  men  should  view  the  same 
subject  in  different  lights,  and  that  the  absence  of  such 
standards  from  demonstration  or  experiment,  as  the 
reasoners  on  other  sciences  could  appeal  to,  should  create 
doubts  and  introduce  diversities  of  opinion.  In  some 
cases  these  differences  would  yield  to  full  discussion,  but 
in  not  a  few  instances  they  would  remain ;  and  here  was 
precisely  the  inestimable  advantage  of  such  a  union  as 
theirs.  Thatdiscussionandexplanation mightoften remove 
the  grounds  of  dissjnt  was  undeniable ;  but  it  might  often 
happen  that,  after  all,  the  difference  of  opinion  would 
continue ;  and  there  wera  no  doubt  subjects  that  involved 
principles  on  which  men  of  great  sagacity  and  good  in- 
formation might  conscientiously  take  different,  even 
opposite  views.  Thus  it  was  of  incalculable  importance 
that  those  points  upon  which  they  were  agreed  should  be 
separated  from  the  rest,  and  the  measures  approved  re- 
garding which  no  material  difference  existed,  or  (^hich 
was  only  another  form  of  the  same  proposition,)  the  mea* 
sures  be  so  modifitxl  by  mutnal  concession  on  the  con- 
troverted grounds,  as  that  what  all  approved  should  be 
adopted.  Such  a  wise  and  most  useful  proceeding  im- 
plied no  abandonment  of  principle,  because  nothing  was 
more  common  than  the  instance  of  the  same  practical 
course  being  with  entire  consistency  pursued,  whichever 
of  two  conflicting  doctrines  might  be  held  the  sounder. 
Upon  the  beneficial  effects  of  united  action  in  ita  different 
applications  he  could  venture  to  speak  from  an  experience 
of  some  duration  and  considerably  varied.  His  lordship 
then  proceeded  to  enlarge  upon  the  advantages  which 
had  resulted  from  oombhiation  in  the  case  of  the  Society 
for  the  Diffusion  of  Useful  Knowledge,  and  that  for 
Promoting  the  Amendment  of  the  Law,  and  then  re- 
ferred to  the  recent  educational  conference  in  London. 
Returning  to  the  subject  of  the  present  association,  he 
went  on  to  say,  that  some  of  their  inquiries  no  doubt  re- 
garded subjects  whicli  did  not  fall  within  the  province 
either  of  those  who  made  or  those  who  administered  the 
laws.  Among  others,  some  in  which  interference  would 
be  hurtful,  whether  of  government  or  of  parliament,  now, 
but  in  other  cases  where  there  could  not,  and  where  there 
should  not,  be  such  action,  their  labours  might  be  sup- 

Slemental  to  the  state.  But  when  they  were  only  ancil- 
iry,  when  by  preparing  measures,  by  explaining  them, 
by  recommendmg  them  to  the  community,  or  it  might 
be  by  stimulating  the  legislature  to  adopt  them;  far 
from  any  jealousy  of  their  exertions  being  reasonably 
entertained,  they  were  eminently  entitled  not  only  to 
acceptance  but  to'favour.  Nothing  of  party,  nothing  of 
what  was  termed  political,  except  in  the  good  sense  of 
the  phrase,  could  enter  into  the  stiiicture  of  the  functions 
of  their  body ;  while  men  of  all  opinions,  and  shades  of 
opinion,  were  united  in  the  good  work  which  never  could 
arouse  any  feeling  unfriendly  to  the  established  order  of 
things  in  this  free  and  happy  country — while  no  dis- 
respect would  ever  be  shown  tow*ards  the  very  different 
institntions  of  other  countries— while  the  sound  view  was 
taken  that  those  institutions  might  probably  be  suited  to 
their  diversity  of  circumstances — while  the  want  of  all 
consttitutional  government  in  some  countries,^  and  the 
excess  of  popular  interference  in  others,  might  neither  pro- 
voke our  pity  nor  our  envy,  persuaded  as  we  all  were  that 
our  own  system  protects  us  at  once  from  military  power, 
and  from  the  rule  of  the  irresponsible  multitude. 
The  inestimable  blessing  of  this  security  was  due  to  our 
wdl  balanced  constitution ;  and  the  change,  as  it  was 
odled  by  some,  the  renovation,  by  others,  effected  of  late 
years  had  certainly  been  attended  with  one  consequence 
not  to  be  overlooked  in  their  present  deliberations.  It 
could  not  be  denied  that  the  representation  of  so  many 
places  by  members  of  local  influence  had,  with  many  most 
important  advantages,  one  material  drawback.  Local 
interests  were  well  represented,  as  they  ou^ht  to  be,  for 
any  system  would  be  most  imperfect  which  made  the 
wants  and  the  wishes  of  each  place  merge  in  those  of  the 
whole  community.    But  it  was  undeniable  that,  with 
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iom0  difltioguished  exceptions,  the  general  result  was, 
the  confining  men's  cares  to  their  immediate  constitu- 
mioies  in  discharging  their  parliamentary  duties.  In  the 
theory  of  the  constitution,  beyond  all  doubt,  as  in  the 
ooDtemplation  of  law,  they  represented  the  whole  country, 
and  were  to  consult  its  interests.  But  practically,  and 
in  faet,  they  were  too  apt  to  regard  themselves  as  repre- 
senting the  plaoe  that  returned  them,  and  this  unaroid- 
ably  led  to  confining  their  views  witliin  narrow  bounds, 
and  to  the  neglect  of  measures  of  a  catholic  description. 
He  was  of  opinion  that  any  help  the  Association  could 
offer  in  this  direction  would  assuredly  be  well  received 
b}'  all  welUintentioned  representatives  of  the  people,  as 
it  would  be  honestly  and  frankly,  but  respectfully  offered. 
Bat  hopes  wera  cherished  by  many  zealous  friends  of  a 
promssivo  policy,  that  some  improvement  might  be  in- 
troouoad  into  our  parliamentary  system  which  should 
add  to  the  representative  body  a  class  chosen  by  oonsti- 
toents  of  scientific  and  literary  acquirements,  and  other 
persons  of  liberal  education.  This  plan  had  been  strongly 
recommended  by  eminent  men  of  all  parties,  indudmg 
those  who  had  presided  in  the  Commons  (Lords  Eversley 
and  Dunfermline).  It  might  be  justly  observed  that  the 
existence  of  such  a  class  of  members  would,  to  a  certain 
degree,  impair  the  force  of  the  argument  grounded  upon 
the  prevalence  of  local  influence  over  the  opinion  and 
the  conduct  of  our  repreFcntatives,  one  of  the  main 
reasons  in  support  of  the  proposed  improvement  being  its 
tendency  to  give  the  Legislature  the  aid  of  counsels  more 
free  from  the  influence  of  local  prejudice.  But  the  bulk 
of  our  representatives  would  still  be  subject  to  that  influ- 
ence, and  it  was  unquestionable  that  even  those  who 
were  not  biassed  by  the  wishes  of  constituents,  were 
under  local  influence,  arising  from  another  source,  from 
their  connection  with  the  place,  by  residence,  birth,  or 
profession.  Hence  there  was  an  additional  ground  for 
highly  estimating  the  importance  of  such  inquiries  as 
should  be  undertaken  by  those  who  were  devoted  to  the 
promotion  of  social  improvement  in  its  main  branches, 
and  to  devising  and  adopting  means  to  assist  its  pro- 
gress. Nor  let  the  importance  be  lightly  considered  ot 
diffusing  among  the  various  classes  of  the  community 
the  knowledge  of  the  subjects  to  which  their  inquiries 
would  be  directed,  and  which,  though  all  were  alike 
interested  in  them,  yet  were  by  no  means  sufficiently 
understood  or  estimated  at  their  just  value  by  the  bulk 
of  mankind.  The  slowness  with  which  the  humbler 
classes  improved  themselves  in  different  branches  of 
science;  and,  indeed,  their  reluctance  to  undergo  the 
labour  of  studying  them,  had  been  often  lamented,  but 
without  exciting  the  least  surprise  in  those  who  duly 
considered  the  circumstances  of  the  case.  In  the  attempts 
that  had  been  made  for  so  many  yeafs  to  over- 
come such  obstacles,  and  effect  the  more  general  diffu- 
sion of  knowledge,  the  necessity  had  been  too  much  over- 
looked of  beginning  with  the  upper  classes  of  society. 
When  these  were  well  imbued  with  the  taste  for  acquir- 
ing knowledge  they  had  a  natural  tendency  to  make 
those  in  other  ranks  partake  of  the  same  great  benefits. 
It  was  not  that  the  whole  or  even  the  greater  part  of  one 
class  would  become  educated,  but  some  would  be  inspired 
with  the  desire,  not  more  benevolent  than  wise,  of  bearing 
the  torch  to  the  regions  still  without  those  lights  which 
they  themselves  ei^oyed.  This  was  sound  and  useful 
instruction,  propagated  by  a  sure  and  rational  process. 
Knowledge  thus  diffused,  but  especially  knowledge  of 
social  interests,  rights,  and  duties,  even  more  than  the 
firm  and  temperate  distribution  of  justice  itself,  possessed 
the  great,  the  cardinal  value  of  ensuring  the  stability  of 
the  social  system.  It  was,  to  use  the  language  of  tho 
day,  in  the  very  greatest  degree  conservative,  and  in  the 
highest  sense  of  the  phrase.  •  But  its  diffusion  had  an- 
other and  most  happy  tendency ;  it  led  to  the  improye- 
ment  of  the  system,  because  it  inspired  all  dasses  with 
the  desire  of  promoting  measures  shown  to  be  safe  as  well 
ae  effiBctual*-in  a  word,  wholesome  reforms.    Nor  could 


anything  bo  more  groundless  than  iha  fears  of 
entertained  by  some— -affected  by  more.  It  was,  in  tiuib» 
ignorance  continued,  not  knowledge  advanced,  whioh 
tiiey  had  to  fear — nay,  which,  when  we  oame  to  an  ex- 
planation with  them,  they  really  did  fear*  £ni»wledge 
was  power ;  but  its  natural  all^  was  the  friendly  power 
of  virtue,  with  which  its  dominion  was  wilUngly  shased. 
This  was  above  all  true  of  the  knowledge  which  ihey 
would  seek  to  impart.  If  any  one  waa  still  alarmed  at 
the  force  which  the  people  seemed  to  gain  when  tbeir 
faculties  were  expanded  by  Gultiv«tion,  let  them  recoUeet 
that  this  happy  pix>cess  could  not  be  oontinued,  and  further 
knowledge  acquired,  without  a  new  security  being  given 
by  that  very  increase  of  knowledge  against  the  delusiooe 
and  the  excesses  from  which  the  peace  of  the  community 
had  most  to  fear.  Knowledge  was  both  power  and  salety. 
though  safety  was  not  what  they  alone  expected ;  they 
confidently  looked  higher.  Undaunted  by  the  resistance 
of  adversaries,  undismayed  by  tho  obstructions  which 
the  bias  of  prejudice,  or  the  conflicts  of  faction,  or  the 
strife  of  controversy,  raised  to  impede  or  to  retsofd  swal 
progress,  its  friends  lifted  up  their  view  to  the  loftier 
heights  where  religious  and  moral  truth  sheds  an  eternal 
light.  Piercing  the  darkness  of  ignorance  that  shrouds 
our  region,  the  mists  of  doubt  that  obscure,  the  stdrms  of 
passion  that  vex,  the  instinct  of  selfishness  that  chills 
another,  the  eye  loved  to  repose  on  that  bright  summit 
where  the  same  beams  dispel  all  doubt  irom  ouropiniiMis 
towards  God,  and  warm  our  benevolent  feelings  towards 
men — 

*<  As  some  tall  cliff  that  lifts  its  awful  form, 
Swells  from  the  vale,  and  midway  leaves  the  rtcim  ; 
Thoogb  roond  its  breast  the  rolling  cloud*  are  spread, 
Btemal  sunabinc  settles  on  its  heM." 

The  assembly  was  afterwards  addressed  by  Lord 
John  Russell,  who  moved  a  resolution  to  the  effect  that 
the  Association  be  now  formed.  This  was  seconded  by 
the  Right  Hon.  W.  Cowper ;  supported  by  Mr.  O.  M.  Hill, 
Q.C.,  and  carried. 

Thanks  were  voted  to  Lord  Brougham,  and  briefly  ac- 
knowledged ;  after  which  the  meeting  dispersed. 


ARTESIAN  WELLS  IN  THE  DESERT. 

The  MoniUur  Alglrim  brings  an  interesting  report  oa 
the  newly  bored  Artesian  wells  in  the  Sahara  Dnert,  in 
the  province  of  Constantino.  The  first  well  was  bwed 
in  the  Oasis  of  Oued  Rir,  near  Tamema,  by  a  detail 
ment  of  the  Foreign  Legion,  conducted  by  the  engineer, 
M.  Jus.  The  works  were  begun  in  May,  1866,  and  vm 
the  19th  of  June,  a  quantity  of  water  of  4,010  litres  per 
minute,  and  of  a  temperature  of  2l<>  R^umur,  mshed 
forth  from  the  bowels  of  the  earth.  The  joy  of  tJw 
natives  was  unbounded ;  the  news  of  the  eveni  spread 
towards  the  south  with  unexampled  rapidity.  Peeplc 
came  from  long  distances,  in  order  to  see  the  mincie ; 
the  Marabouts,  with  great  solemnity,  ccmaeeraled  the 
newly-created  well,  and  gave  it  the  name  of  '*  the  well 
of  peace."  The  second  well,  in  Temakin,  yielded  3e 
litres,  of  2i<>  tempenture,  per  minute,  and  from  a  depib 
of  85  metres ;  this  woU  was  called  "  the  well  of  bItsB.* 
A  third  experiment,  not  fiir  from  the  scene  of  the  eeeoiirf, 
in  the  Oasis  of  Tainelbat,  was  crowned  with  the  reenliof 
ISO  litres  of  water  per  minute.  The  Marabouts,  after 
having  thanked  the  soldiers  in  the  presenee  of  the  popu- 
lation, gave  tliem  a  banquet,  and  eeeorted  them  te 
solemn  procession  to  the  frontier  of  the  oasis.  In  another 
oasis,  that  of  Sidi-Nached,  which  had  been  completeiy 
ruined  by  the  drought,  the  digging  of  "  the  well  of 
gratitude,"  was  accompanied  by  touching  soenes.  As 
soon  as  the  rejoicing  outcries  of  the  soldiers  had  an* 
noonced  the  rushing  forth  of  the  water,  the  iiaUves  drew 
near  in  crowds,  plunged  themselves  into  the  blessed 
waves,  and  the  mothers  bathed  their  childrsii  thereia. 
The  old  Emir  could  no4  master  his  feelings;  withteaisiB 
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kti  6y«t,  he  Ml  down  upon  his  knees,  and  lifted  his  trem- 
bling hands,  in  order  to  thank  God  and  the  Freneh. 
This  well  yields  not  leu  than  4,800  litres  per  minute, 
firom  a  depth  of  64  metres.  A  fifth  well  has  been  dug  at 
Oun  Thiour,  yielding  106  litres  per  minute.  Here  a 
part  of  the  tribes  of  the  neighbourhood  eommenoed  at 
eoee  the  establishment  of  a  village,  planting  at  the 
same  time  hundreds  of  date  palms,  and  thus  giving  up 
their  former  nomadic  life.  The  last  well  is  that  of 
Shegga,  where  soon  an  important  agricultural  centre  will 
spring  up.  There  is  no  doubt  but  that  these  wells  will 
work  in  these  parts  a  groat  social  revolution.  The  tribes 
which,  after  the  primeval  custom  of  their  ancestors, 
kept  wandering  from  one  place  to  another,  will  gather 
round  these  fertilising  springs,  will  exchange  the  herds- 
man's staff  for  the  plough  of  the  farmer,  and  thus  take 
the  first  steps  towards  a  civilisition  which,  no  doubt, 
will  make  rapid  progress  in  Northern  Africa. 


INDURATION  OF  PLASTER  OF  PARIS  CASTS. 

A  Neapolitan  builder,  Signor  Abate,  has  submitted  to 
the  Academic  des  Sciences  numerous  specimens  of  plaster 
casts  as  hard  as  marble,  and  as  susceptible  of  receiving  a 
fine  polish.  Instead  of  saturating  the  plaster,  as  is  oi3i- 
nari][y  the  mode  of  proceeding,  with  eight  times  its 
Tolumo  of  water,  Signor  Abate  combines  it  with  the 
minimuQi  quantity  of  water,  whereby  porosity  is  avoided, 
and  the  consequent  liability  to  disintegration  of  the  mass 
after  exposure  for  a  certain  time  to  the  atmosphere.  For 
this  purpose  the  plaster  is  reduced  to  a  stste  of  powder  in 
a  horizontal  cylinder,  to  which  rotary  motion  is  commu- 
nicated, and  steam  is  admitted  into  the  interior.  By 
this  means  the  quantity  of  water  absorbed  bv  the  plaster 
may  be  regulated  as  desired.  The  plaster  thus  prepared 
still  remains  in  a  powder,  and  in  that  state  is  filled  into 
moulds  and  submitted  to  hydraulic  pressure  for  a  short 
time.  The  moulded  articles  are  removed  from  the 
moulds  and  found  to  possess  great  compactness  and  to 
take  a  fine  polish. 


ELECTRIC  FISH. 


At  the  meeting  of  the  British  Association  in  Dublin, 
a  paper  was  read  **  On  the  employment  of  the  living 
electric  fishes  as  medical  shock  machines,"  by  Professor 
O.  Wilson.  The  author  stated  that,  in  prosecuting  re- 
searches into  the  early  history  of  the  electric  machine, 
he  did  not  at  first  contemplate  going  ftirther  back  than 
the  t7th  century,  or  commencing  with  any  earlier  instru- 
ment than  Otto  Ouericke's  sulphur  globe  of  1670.  His 
attention,  however,  had  been  incidentally  directed  to  the 
employment  of  the  living  torpedo  as  a  remedial  aeent  by 
the  ancient  Greek  and  Roman  physicians,  and  he  now 
felt  satisfied  that  a  living  electric  fish  was  alike  the 
earliest  and  the  most  familiar  electric  instrument  em- 
ployed by  mankind.  In  proof  of  the  antiquity  of  the 
ivractioe,  he  adduced  the  testimony  of  Oalen,  Dioscerodes, 
Dcribonius,  and  Asclepiades,  whose  works  proved  that  the 
shock  of  the  torpedo  had  been  used  as  a  remedy  in  para- 
lytic and  neuralgic  affections  l)efore  the  Christian  era. 
A  still  higher  antiquity  had  been  conjecturally  claimed 
for  Uie  electric  silurus,  or  malapterunis  of  the  Nile,  on 
the  supposition  that  its  Arabio  name,  raad^  signifies 
thunder  fish,  and  implies  a  very  ancient  recognition  of 
the  identity  in  nature  of  the  shock-giving  power  and  the 
lightning  force ;  but  the  best  Arabic  scholars  have  pointed 
out  that  the  words  for  thunder  {road)  and  for  the  electric 
fish  {ra*dd\  are  different,  and  that  the  latter  signifies  the 
**  causer  or  trembling"  or  '*  convulser ; "  so  that  there  are 
no  grounds  for  imputing  to  the  ancient  Eeyptians,  or 
even  to  the  Arabs,  the  identification  of  siiums-power 
with  the  electric  force.  In  proof  of  the  generality  of  the 
practice  of  employing  the  living  aoo-electric  machine  at 
the  present  day,  the  tmthor  nfemd  to  the  remedial  ap- 


plication of  the  torpedo  by  the  Abyssinians,  to  that  of 
the  gymnotus  by  the  South  American  Indians,  and  to 
that  of  the  recently-discovered  electric  fish  (malapltrurut 
Beninennt)  bf  the  dwellers  on  the  Old  Calabar  Riveri 
which  flows  into  the  Bipfhtof  Benin.  The  native  Calabar 
women  are  in  the  practice  of  keeping  one  or  more  of  the 
fishes  in  a  basin  of  water,  and  bathing  their  children  in 
it  daily,  with  a  view  to  strengthen  them  by  the  shocks 
which  they  receive.  These  shocks  are  certainly  powerful, 
for  living  specimens  of  the  Calabar  fish  are  at  present  in 
Edinburgh,  and  a  single  one  gives  a  shock  to  the  hand 
reaching  to  the  elbow,  or  even  to  the  shoulder.  The 
usages  refen^  to  appear  to  have  prevailed  among  the 
qations  following  tliem  from  time  immemorial,  so  that 
they  fumisli  proof  of  the  antiquity  as  well  as  of  the 
generality  of  the  practice  under  notice.  The  author 
concluded  by  directing  the  attention  of  naturalists  to  the 
probability  of  additional  kinds  of  electrical  fish  being 
discovered,  and  to  the  importance  of  ascertaining  what 
the  views  of  the  natives  familiar  with  them  are  in 
reference  to  the  source  of  their  power  and  to  their 
therapeutic  employment.  Sir  J.  Richardson  stated  that 
there  were  not  less  than  11  genera  of  fishes  known  that 
had  the  power  of  giving  electric  shocks.  There  was  one 
peculiarity  in  all  these  fishes,  and  that  was  the  absence 
of  scales.  In  every  one  of  them  an  apparatus  had  been 
discovered,  which  consisted  of  a  series  of  galvanic  cells 
put  in  action  by  a  powerful  system  of  nerves.  He  read 
extracts  from  a  letter  from  Dr.  Baikie,  now  engaged  in 
exploring  the  Niger,  in  which  tliat  gentleman  stated  that 
he  had  met  with  an  electric  fish  in  Fernando  Po,  and 
which  Sir  J.  Richardson  l)elieved  was  identical  with  the 
malapterunis,  which  had  been  described  by  Dr.  Wilson, 
from  the  coast  of  Old  Calabar.  The  natives  called  this 
fish  the  tremble  fish. 


THE  ANGORA  GOAT  AND  THE  ALPACA. 

La  Society  Royale  d*Aeclmatation  in  France,  at  its 
very  formation,  has  contemplated  naturalising  tlie  Tak, 
the  Angora  goat,  and  the  Alpaca,  on  the  mountains  of 
that  country.  With  the  assistance  of  the  government, 
the  object  has  1)een  accomplished  as  far  as  regard  the  Yak, 
and  tlio  Alpaca.  The  latter  animal  in  particular  is  now 
to  be  found  in  all  the  mountains  ranges,  with  the  excep- 
tion of  the  Pyrenees,  which  are  now  being  stocked. 
There  has,  however,  been  some  serious  difficulty  as  re- 
gards the  Alpaca.  Since  the  wool  has  become  an  im- 
portant article  of  commerce  between  America  and  Europe, 
the  government  of  Peru  has  prohibited  the  export  of 
these  animals.  The  Minister  of  Foreign  Affairs,  three 
years  ago,  prciiarcd  a  report  to  the  Peruvian  Government, 
to  make  an  exception  in  favour  of  the  Society,  and  per- 
mission has  been  given  to  the  Consul-general  for  France. 
The  Society  has  received  authority  to  purchase  a  flock 
of  twenty-four,  and  import  them  into  France.  If  the 
Society  can  succeed  in  acclimatizing  the  Alpaca,  the 
anxious  dcsiro  of  the  Empress  Josepnine,  which  was  at 
the  point  of  being  realized  half  a  century  ago,  will  be 
accomplished.  A  flock  of  these  animals  was  bouglit  for 
the  same  purpose  by  the  Sjianish  Government,  but  in 
consequence  of  the  war  on  the  coast,  they  have  been  de- 
tained for  for  some  time  pant  at  the  port  for  embarcation, 
and  only  a  few  have  arrived  in  Spain. 


STARCH  FROM  HORSE  CHESNUTS. 

Horse  chesnuts  have  been  in  considerable  demand 
throughout  the  provinces  of  France,  at  prices  equal  to 
those  paid  last  year  by  the  starch  makers  for  potatoes. 
They  are  required  for  a  manu&ctory  at  Nanterroi  near 
Paris,  for  the  production  of  starch.  The  starch  thus 
obtained,  fh>m  a  hitherto  useless  fruit,  will  take  the  place 
of  that  now  obtained  fnm  cereals  and  potatott;  to 
that  extent  rendering  so  much  mon  food  ai«iUfak  Inr 
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conanmptian  in  the  country'.  The  horse  chesnat  grows 
Kadily  tfarougfaont  France/even  in  the  worst  soils.  It 
is  said  not  to  be  attacked  by  in^^ects,  like  the  ash,  or  the 
lime.  It  is  suggested  that  as  a  ^ood  starch  may  be  ex- 
tracted from  the  fruit,  parishes  might  derive  considerable 
TO^fit  by  cultivating  this  tree,  one  of  the  handsomest  in 
ISarope,  along  the  sides  of  the  roads,  walks,  and  in  public 
places. 


SOUTU  KENSINGTON  MUSEUM. 

During  the  week  ending  10th  October,  1857,  the 
visitors  nave  been  as  follows : — On  Monday,  Tuesdaji, 
and  Saturday  (free  days),  d,8oL ;  on  Monday  and  Tues- 
day (ftee  evenings),  6,717.  On  the  two  students'  days 
(admission  to  the  public  6d.),  160.  Total,  <.),728.  (One 
day  closed.) 


f  0ntt  damsmTitwtt 


THE  DECIMAL  QUESTION. 

Sir,— With  your  kind  permission,  before  this  contro- 
versy goes  any  further,  I  would  say  one  w^ord,  not  to  com- 
ment on  Dr.  Gray's  last  letter  any  further  than  as  regards 
the  phrase  ••  injurious  words,"  to  disclaim  any  intention 
of  usiug  such.  But  if  1  liave  used  any  which,  in  a  com- 
mon case,  might  be  so  regarded,  Dr.  Gray,  as  he  does, 
may  well  feel  secure  that  his  high  character  and  well- 
earned  distinctions  would  render  them  nugatory. 

Dr.  Gray,  supposing  him  to  be  in  error  in  this  matter, 
—and  the  wisest  are  mistaken  sometimes — can  w*ell 
afford  to  be  wrong.  His  labours  will  remain  to  assist, 
and  be  gratefully  acknowledged  b}'  the  studious  and  the 
wise,  when  this  feverish  dust  of  mine,  and  all  its 
thoi^hta,  words,  and  deeds  are  swallowed  up  in  oblivion; 
and  I  know  that  he  will  pardon  me,  if,  as  one  in  a  nifht- 
mare,  I  Mid  in  my  haste  even  a  wicked  word  in  my  ef- 
fort* to  dispel  the  host  of  authoritative  and  oppressive 
shadows  which  the  potent  magic  of  his  pen  had  conjured 
up  around  me. 

I  am,  &c.,  W.  MILLER. 


CONSUMPTION  OF  SMOKE  IN   MARINE 

BOILERS. 

8iH, — In  your  Journal  of  to-day  appears  an  interesting 
report,  by  Messrs.  Longridge,  Armstrong,  and  Richard- 
son, on  the  consumption  of  smoke  in  marine  boilei*s. 
They  obtained  by  their  experiments  an  evaporated  value 
of  lOlbs.  te  121b8.  of  water  for  lib.  of  Newcastle  coal, 
and  they  draw  attention  to  this  fact  as  serving  "  to  cor- 
rect an  error  of  opinion  which  has  resulted  from  the 
published  reports  on  coal  suited  to  the  steam  navy,"  by 
Sir  Henry  De  la  Beche  and  myself.  We  foundundeV 
the  boiler  used,  in  the  comparison  of  different  coals,  that 
lib.  of  Newcastle  coal  evaporated  about  7}lbs.  of  water. 

In  the  reports  cited,  we  explained  that  we  did  not  pro- 
fess to  give  the  absolute  values  of  the  coals  tried,  but 
only  the  relative  values  under  like  conditions  of  experi- 
tnent.  In  fact,  attention  was  drawn  to  the  unfitness  of 
the  imall  Gomish  boilers  used,  to  give  absolute  results, 
and  it  was  shown  by  us  on  trial  to  be  about  20  per  cent, 
inferior  to  a  good  Cornish  boiler,  and  it  would  not  sur- 
prise me  to  learn  that  it  was  50  per  cent,  below  a  multi- 
iobolar  one. 

Every  separate  observer,  operating  with  varying  boilers, 
nrasi  obtain  differinff  absolute  results.  Smeaton  found 
that  lib.  of  Newcastle  coal  evaporated  about  7|lbs.  of 
water,  and  Watt  obtained  the  result  of  8}lbe.  In  the 
feoent  Lancashire  experiments,  rather  less  than  71bs. 
were  eonverted  into  steam. 


No  better  men  than  those  engaged  could  have  been 
selected  to  make  the  recent  experiments  at  Newcastle ; 
and,  so  far  as  these  are  described,  they  appeared  to  have 
been  made  carefully,  and  with  judgment.  The  multt* 
tubular  boiler  employed  was,  no  doubt,  better  fitted  to 
obtain  a  maximum  absc^iUe  result  tban  the  boiler  of  our 
relative  trials.  The  theoretical  maximum  of  evapora- 
tive value  for  Newcastle  coal  is  about  141iis.  of  water  to 
lib.  of  fuel ;  and  the  less  waste  of  heat  there  is  in  the 
boiler,  the  more  nearly  will  this  theoretical  possibtUty 
be  reached. 

I  am,  dsc, 

LYON  PLAYFAIIL 

Losdoa,  Oct.  9, 1817. 


ItACteMngs  at  ^ulikiim. 


ALTON.-*The  report  for  the  year  ending  September 
30th,  states  that  the  Mechanics'  Institution  has  now 
been  established  twenty  years;  and  the  Committee 
congratulate  the  members  on  its  satisfactory  progress, 
if  has  not  yet  done  mndi  in  the  educational  movenH;Dt 
which  has  of  late  been  regarded  as  one  of  the  principal 
functions  of  such  Institutions,  i.e.,  in  the.  formation  of 
classes  for  adults,  and  for  thoi^e  younger  persons  who><? 
school  education  lias  been  insufficient;  but  it  is  still 
hoped  that  more  may  be  accomplislied.  In  all  the  oUjectn 
whicli  the  Institution  originally  entertained,  and  whkh 
still  liave  as  legitimate  a  claim  as  ever  upon  its  care  aoi 
attention,  there  is  little  to  be  desired.  There  have  been 
added  to  the  library'  81  vols,  by  purchase,  and  11  mo.'-*' 
have  been  presented,  during  the  last  year;  making  a 
total  of  1,196  vol^.,  a  catalogue  of  which  is  about  to  U 
printed.  The  books  issued  have  been  2,731,  or  62^  p^r 
week.  The  reading-room  continues  to  be  well  supported. 
The  following  lectures  were  delivered  during  the  winter, 
and  were  well  attended : — An  "  Opening  Address,"  by 
the  Hon.  and  liev.  8.  Best;  On  the  <*  Arctic  Begions," 
bv  the  Rev.  0.  Boutell ;  Six  Leeturts  on  "  Phy^ology," 
by  J.  W.  Curtis,  M.D.,  viz. :— 1.  On  the  "  Bones,  Joints*. 
Muscles,  &c. ; "  2.  On  the  "  Nervous  System;  "  3.  On 
'*  Food  and  Digestion ; "  4.  On  the  "  Blood.— its  Circu- 
lation, &c. ; "  5.  On  *'  Respiration,  Animal  Heat,  &c. :  ' 
6.  On  the  "  Skin,  the  Senses,  the  Voice,  ^. ;  '*  Oa 
"  Quackery  and  Charlatanism,"  by  C.  M.  Burnett,  II. D. ; 
On  *' Heroes  and  Heroic  Ages,"  by  Rev.  G.  D.  Snow; 
<*  Pickings  fVom  Pickwick,"  by  Mr.  Qrossmifth;  T«o 
Lectures  on  the  '*  Planners,  Habits  and  Customs  of  tiio 
Ancient  Eg>'ptians,"  by  Mr.  A.  C.  Crowley ;  "  BothwcU," 
a  reading,  by  L.  Leslie,  M.D. ;  On  "  Heat,"  by  Mr.  F. 
Crowley  ;  SdLeclions  from  the  "  Lays  of  the  Scotii^ 
Cavaliers,"  a  reading,  by  L.  Leslie,  M.D.;  On  **  Astro- 
nomy," by  W.  P.  Snell,'Esq. ;  On  •*  Gwedore ;  its  Social 
Condition,  &c.,"  by  the  Rev.  C.  B.  Knight ;  On  the 
'*  Church  of  the  Holy  Sepulchre,"  by  the  Rev.  C. 
Boutell ;  a  Vocal  Concert,  by  15  Members  of  the  Choir 
of  Trinity  Church,  Windsor.  The  lectures  on  Physio- 
logy, and  those  on  the  Aocient  Egyptians,  were  illu^ 
trated  by  diagrams  executed  by  the  leoturei's  and  their 
friends ;  that  on  Astronomy,  by  the  diagrams  and  magi<* 
lantern  slides,  lent  by  the  Hants  and  Wilts  Kdncational 
Society.  The  curator  of  the  museum  has  just  preseoted 
his  second  annual  report,  whidi  contains  fresh  evideiic*; 
of  activity  and  progress  in  that  department.  Dnrijig  the 
year  no  less  than  C8  individuals  have  made  presentations 
to  the  museum,  among  whom  are  Thomas  Bell,  Ksq., 
Dr.  Cullen,  Miss  0.  J.  Hooper,  C.  M.  Major.  Eeq.,  Mr. 
Moody,  Winchester,  and  the  Linnnan  Society.  The 
lecture  diagrams,  or  rather  drawings,  presented  by  Hr. 
Bell,  constitute  the  most  valuable  donation  the  InsUtu- 
tton  has  yet  received.  Several  members  of  the  nalwal 
history  class  have  been  ennged  during  the  summer  in 
making  a  collection  of  the  plants  of  the  neighboiirhood ; 
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Uiia  oollection  is  not  nearly*  complete,  containing  at 
IWBwnt  aoareely  800  speciee ;  but  by  working  on  through 
another  Maion  they  will  probably  be  able  to  present  to 
the  muaetun  a  tolmbly  perfect  collection  of  the  flower- 
ing plants  and  feraaof  Altoni  The  natural  history  class 
nut  twenty  evenings  during  the  winter,  upon  which 
occaMous  there  were  deliYered,«*one  lecturo  on  the  Bjp^ 
cimcns  lately  added  to  the  museum ;  three  on  the  coal 
didtiicta  of  South  Wales,  on  coal  fields,  and  on  fossil 
floras  I  two  on  the  natural  history  of  coral  islands;  one 
on  monkeys;  one  on  fungi;  and  twelve  on  birds.  There 
Was  also  an  examination  on  the  lectures  on  birds,  and  an 
exhibition  of  microscopic  objects.  These  lectures  were 
given  by  Dr.  Curtis,  Mr.  Curtis,  Mr.  W.  T.  Gunner,  and 
^Ir.  P.  Crowley.  The  Committee  call  the  attention  of 
the  members  to  the  favourable  opportunity  afforded  to 
young  men,  by  tlie  natural  iiisiory  class,  of  preparing 
and  delivering  lectures  on  anv  subject  in  natural  history 
or  the  allied  sciences.  It  will  be  found  that  whilst  the 
labours  of  tile  few  who  have  hitherto  sustained  the  class 
Are  lightened,  the  students  who  thus  assist  in  instructing 
others  will  doubly  instruct  themselves  by  their  attention 
being  given  to  definite  objects,  and  the  completeness  of 
study  necessary  to  their  success.  The  curator  will  bo 
h<ippy  to  assist  them  in  their  selection  of  subjects.  T^iis 
chvs  iKissesscs  the  best  educational  means  at  present  in 
connection  with  the  Institution,  and  it  is  much  to  be 
desired  that  the  members  should  avail  themselves  of  the 
valuable  instmction  offered  by  its  meetings.  A  strictly 
elementary  course  of  geology  will  form  a  part  of  the 
lectures  delivered  before  the  class  during  the  coming 
winter ;  and  a  few  lectUfes  on  reptiles  will  be  given  in 
continuation  of  those  on  mammals  and  birds.  Since  the 
issuing  of  the  last  report,  a  music  class  has  been  most 
successfully  established,  conducted  by  Mr.  H.  M.  Powell, 
of  llasingstoke.  Meetings  for  instmctiou  are  held  every 
Thursdav  evening  and  for  practice  every  Monday  even- 
ing in  the  class- i-oom.  Twenty-seven  members  of  the 
Institution  have  joined  the  class,  ten  of  whom  have, 
through  various  causes,  left.  Eighteen  gentlemen  of  the ' 
town  and  neighbourhood  have  become  honorary  sub- 
seribera,  and  by  this  kind  assistance  the  class  will  be 
enabled  to  meet  it^ expenses,  which  are  necessarily  heavy. 
The  number  of  subscribers  to  the  Institution  amounts  to 
273,  l>eing  an  increase  of  3o  over  last  year.  Of  these,  28 
rciftde  in  the  neighbouring  villages  ;  leaving  245  resi- 
dent in  the  parish  of  Alton,  the  population  of  which 
little  exceeds  8,500.  Three  members  of  the  Institu- 
tion have  undergone  the  examination  of  the  Hants 
and  Wilts  Adult  Education  Society,  and  two  of  the 
number  have  had  the  certificate  and  a  prize  awarded  to 
them. 

Nailsworth. — The  annual  meeting  of  the  members 
of  the  Literary  and  Mechanics'  Institute  was  held  on 
Tuesday,  Sept.  1st,  at  the  Nailsworth  Subscii) tion 
Rooms.  In  the  absence  of  the  president,  the  chair  was 
taken  by  the  treasurer,  Mr.  F.  Tabram.  The  chairman 
opened  the  meeting  by  reading  the  report  of  the  past 
year's  proceedings,  which  shows  that  the  present  position 
of  the  society,  as  compared  with  former  years,  evinces  no 
diminution  in  its  prosperity.  During  the  past  year,  the 
number  of  subscribers  has  been  135,  being  a  slight  in- 
crease upon  the  numbers  reported  last  year.  No  addi- 
tions have  been  made  to  the  library  during  the  present 
session,  but  the  books  have  been  in  much  request.  The 
number  of  books  at  present  in  the  library  is  672.  The 
thanks  of  the  society*  are  due  to  those  gentlemen  who 
have  delivered  gratuitous  lectures,  which  have  been,  upon 
the  whole,  wellattended.  The  report  was  unanimously 
adopted,  and  the  treasurer  read  a  statement  of  the  so- 
ciety's financial  position  at  the  close  of  the  session,  from 
which  it  appeared  that  the  receipts  had  been  about  £95, 
and  the  disbursements  about  £90.  The  officers  and  com- 
mittee were  then  elected,  and  arrangements  made  for 
commencing  the  new  session.  Aft«r  the  proposal  of 
several  new  members,  the  meeting  separat^d^ 


PATENT  LAW  AMENDMENT  ACT. 

APPLIOATIOKS  rOB  TITSXTS  A9D  niOTECTIOX  ALLOWSO. 

IFrom  GauUe,  Odober  9.] 

DqUd  \Vh  siuput,  1857. 
2152.  ftot>ert W&gstair, Mottnua-iiiZ(On£dendale,C1ieiliirs-^«rtala 
ImproremenU  in  looomotlTV  eoglBeftob*  «mpIojed  oa  sooi- 
mon  ro«di  or  wajs,  applicable  to  sgileiiltanl  sad  othtf 
similar  purpoMS. 

Dated  Vtth  August,  1 857 . 
2270.  John  Henry  Christian  Lobnltz  and  James  McLintoek  Header 
ion,  Rcnfraw,  N.B.— Improremetfts  tn  tCMun  engines. 

Dated  2-M  August,  1857. 
2276.  John  Mookart,  Montroae— Impromeneat*  la  eActing  the  oom- 
bttstion  of  fuel,  and  the  couumption  or  prerentioa  of  imoke, 
applicable  to  boiler  ftarnaeea. 

Dated  iOtk  Septmtber,  1857. 
2398.  George  Davles,  1,  Serle  atreet.  Lincoln'a-tna— Improfwamli 

in  the  manoroctnre  of  cloth  or  woren  (kbrica  composed  of  a 

mixture  of  wool  and  a  rcgetable  filameatooa  material,  aot 

hitherto  nied  for  such  a  purpoae.    (A  oommonlcation.) 
2402.  John  llathomthwalte  Winder,  Bheffleld— Improvemeata  la 

rotar/  steam  engines  and  pumps. 

Dated  1 7a  September,  18ST. 
2409.  Edxi-aM  Hayes,  Stoney  Stratford,  Bucks— ImproTemcnts  in 

iriodlng  apparatus  ft>r  hauling  ploughs  and  other  agrfeultnnl 

Implements. 
24 11.  Isaac  Louis  Pulvermacher,  Paris->Improrem«nta  In  appantuaes 

for  creating  electric  currents,  ohieflj  for  nwdical  pnrpoieit 
Dated  18/A  September,  1857. 
2415.  Benjamin  Burleigh,  28,  Great  George. street,  Weatminster— 

ImproTements  in  the  mode  of  laying  suhmarlae  tetograplis. 
2419.  Daniel  Imhof,  547,  Oxford  street — Certain  improrements  la 

nuchln.  rj  adapted  to  the  eshanstlag  or  forcing  of  air  paea 

or  rapour,  and  in  the  application  of  snoh  maehiaar/  to  va- 
rious uiefnl  purposes. 
2421.  Samuel  Whitehead,  Bury— Improremeata  la  **trow8en**  as 

part  of  male  attire. 
2423.  Richard  Watson,  Galashiels,  Selkirk,  N.B.— Improrenaalsia 

wearing. 
24.5.  Thomas  Wilson,  Bradmore -house,  Chiswiek— Aa  imprond 

boot  and  shoe  cleaning  apparatus. 
2427.  Sir  James  Caleb  Andenoo,  Bart.,  Fermoj,  Cork— laprore* 

ments  in  locomotiV'S  and  other  oarriagea. 
2429.  Henrj  Saxon  SnoII,  36,  Chancerj-lane— Improrements*  In  ap» 

paratus  for  retarding  omnlbtises  and  other  carriages. 
2431.  John  Watson  Burton  and  George  Pje,  Ipswich— ImproveoMBta 

in  the  construction  of  rollers  used  for  pressing  fobrics  and 

fibrous  and  other  materials. 

2433.  Arthur  Kigg,  aenr.,  and  Arthur  Rlgg,  jonr.,  Chestar— Im- 

f>rorements  in  preparing,  sawing,  planing,  groorfaig,  tongue- 
ng,  moulding,  mortising,  and  tenoning  wood,  part  of  which 
is  applicable  to  preparing  other  regetable  sniiatanoei. 
Dated  \9tM  September,  i857. 

2434.  William  Kaylor,  Bradford,  Yorkshire— Improvements  In  power 

looms  for  weaving  worsted,  cotton,  silk,  woollen,  and  other 
flbnius  substances. 

2435.  Blontague   Richard  Lererson.  12,  Saint  Helen's  place— Im- 

provements in  the  preparation  of  food  for  oattle.  (A  floon- 
munieation.) 

2436.  FranQoii  Cavalcric,  39,  Rue  de  I'Echiquier,  Paris— Improre- 

ments In  motlvc-puwer  engines. 

2437.  William  Heui7  Jimos,  Old  Kent-road— Certain  ImproTenaals 

in  steam  vessels,  parts  of  which  improveinentsamapplicahto 
to  sailing  and  other  vessels. 

2438.  Richard  Archibald  Brooman,  165,  Fleet-atreet- A  natkoA  at 

decompodng  soapj  wash  waters  used  in  the  washing  aad 
scouring  of  wools  and  cloths,  of  separating  theialhmi  fottar 
matters  held  therein,  and  of  treating  snch  ikttj  matters.  (A 
communication.) 

2439.  William  llenrT-  Peake,  LiTerpool— Improvements  la  llie  ooa- 

struction  of  beams,  girders,  and  bridges. 

2440.  AVUliam  Thomas  Kle/,  Broad-street,  Golden-square  —  Im- 

provements in  percussion  caps. 
3441.  Henrj  Ormson,    SUnlej-bridge,    King's  road,  Chelsea— An 
Improvement  In  the  mannfsctnre  of  cast  tubular  holleni. 

2442.  John  Hlnnitt,  Nottingham- An  improvement  in  extiactins 

grease  from  animal  refuse  resulting  fk'om  the  mannflictnre  of 
glue  and^om  feH-mongers*  processes. 
Dated  2Ut  September,  1 857. 

2443.  Pierre  Pran^oi*  Jolj— ImprovemenU  in  appaxatna  for  foae* 

rattng  and  saperheatlog  ateam. 

2444.  Robert  Gcajr,  8h4ffletd— An  Improved  band  or  oord  to  ho 

employed  for  distending  or   expandhsg  aklrto  or  riarilor 
wearing  apparel. 

2445.  George  Sohaub,  Btrminsham— A  new  or  improved  maanfoo- 

ture  of  rollers  or  cjllnders,  with  patterns  or  deaigna  thereon* 
for  prinUng  fabrics  and  other  materials. 

2446.  Loub  Francois  Plcot,  Toulon— Improvements  in  aaIiacsBotora» 

or  instramenu  for  indicating  the  saturation  of  water  la 
marine  boilers. 

2447.  Edmund  Lloyd  Owen,  Wolverhampton— A  new  cr  Unproved 

method  of  propelling  vessels. 

2449.  John  Absterdan,  Maasaohusetta,  U.S.— A  certain  o«w  and 

useful  improvement  in  elecuio  telegraph  tables. 

2450.  John  Paterson,   Wood-street— An  improvement  la  cljisp«» 

buckles,  and  other  like  fostcnlnc*. 


64A 


JOURNAL  OF  THE  S00IEn?7  OF  ARTS,  Ootobbe  16,  18$7. 


J)att4  22nd  September  f  1857. 
Mftl.  Daiifel  Poiteiter,  Forettt-vill»»  Mortimer-road,  Kln^Und^ 
An  ImproTOd  fliatonlng  for  tecurini;  watcbos,  Ac,  worn  on 

the  penon,  wberebjr  the  Hune  are  rendered  utt  Arom  rob* 

berj.  to  be  called  **  Forreiter*i  Patent  Watch  and  Proper^r 

Protector." 
1»2.  Geoive  Jarris  Womam,  3.  Oaklej-crosccnt,  Cltj-road^An 

ink  Mlf-tfuppljinf  pen- bolder. 
8453.  Melnnd  Thelier,  1,  North-terraoe,    Weftminster-road  —  A 

direct  printing  teiegraph  wltboat  rclal«  and  local  batterj. 

(A  oomznunicjtion.) 
S4M»  Michael  Ilenrj,  77,  Fleet-street— Improrements  in  themode  of 

tnuuunitting  motion,  ecpecialij  applicable  to  apparatu  em* 

plojed  in  narigatlon.    (A  comrauDication.) 
845i.  John  Ford,  Stepnej— An  improved  npparatiu  for  marking  or 

■coring  at  whirt  and  other  gamei,  which  maj  tie  adapted  for 

otherwise  aarieting  the  memonr  of  the  players. 
24A6.  Ramsej  I^wson,  Manchester— Certain  improTemenls  in  ap< 

pantos  for  regolating  the  admission  of  air  to  furnaces. 
MSV.  HeAeth  Unghes,  Wellington-street— Improf«meats  in  ma- 

cUiMrj  for  catting,  eabosslng,  and  stamping. 
Stf8.  George  Bennie,  Albion  Iron  Works,  lIolhmd>street— Improre- 

ments  in  reasels  for  war  and  rerenue  purposes. 
MSt.  Alfred  Vincent  Newton,  66,  Chanoerj-lane— Improrements  In 

obtaining  photographic  pictures.    (  A  oommonicatlon. ) 
SA60.  WlUiam  Ednaid  Newton,  66,  Cbanceiy-lane— Improred  ma- 

chinerj  fur  forging  metals.    ( A  conmittnlcation. ) 
Mtl.  WiUiam  Steitinrna  Clark  and  Benjamin  Mooie,  133,  nigh 

Holbom— Improrements  in  macliines  for  catling  splints  for 

IHetioii  matrtiea.    I A  oommuolcaUon.) 
Mta.  Alfred  Gomit  de  Bjlandt,  Mlohaers-grore,  Brompton— £m- 

prtTem:nts  In  propelling  ships  or  other  narigable  vessels. 
Dated  23nl  September,  1857. 
2Ma»  nrtderiek  OollierBakowcli,6,UaTerstock-terrace,  Hampsteed 

—ImproTcmeiita  in  the  preparation  for  use  of  CMUtio  al- 
kalies.   ( A  communication . ) 
9i64.  Pfem  Oar7,  8,  Hattoo-gardea— An  improved  apparatus  and 

method  for  impressing  or  marking  figarea  or  deaigns  upon 

allk,  ootton,  or  other   suitable  substances  cmplojed  for 

lining  caps,  bats,  and  other  similar  articles. 
Mtl.  Piter  Armand  1«  Comte  de  Fontainemoreao,  London,  Paris, 

aad  Bmasels— An  improved  method  of  mnrking  paper  for 

poalal  porpoita.   (Aconmunkatioa.) 

2466.  Adam  Morr^  and  William  Pollard,  Bradford,  near  Manchea- 

ter— Improvements  in  the  maaaactnre  of  textile  (kbrics. 

2467.  J.dm  De  la  Hajeand  Mark  Bloom,  Salford,  near  M4nchester 

...iBjirQiTementa  In  h^jiag  down  subnurlne  telegrapltt. 
Dated  Utk  September^  1867. 
WUHam  Beckett  Johnson,  Manchester  —  Improvementa  In 

ndsing  aad  lowering  trhcka,  carriages,  eaginm,  or  other 

anch  railway  appendages,  firom  one  level  to  another. 
ThoBia  BiagletOB,  Over  Darwea,  Lancashlie^ImprOTementa 

laloona. 
Mtl«  Aagnatin  Vrala  Adrian  Langbra,  OrIcana>-ImproTamanta  in 

wtadmllla. 
2472.  Thomas  Saunders,  22,  Pamp<row,  Old-atreet-road,  St.  Lake's 

— Aa  Improved  tamUar  kej  aad  lever  tombiar  lodu 
9473.  Abraham  Booth  Patterson,  Baltimore,  U.S.— An  improved 

mode  of  laying  submarine  cables. 

Dated  2SI*  September^  1667. 
Mti.  JAn  Baibar,  Maacheatar— Improvementa  in  nMcblnexy  or 

apparatua  for  manofacturiog  roller*  or  cylinders  used  for 

prIntlBg  aad  cmboaslag  woven  fobrica,  paper,  leather,  aad 

other  nnterials. 
M7f.  Jeha  Kalahaw  aad  John  Wttkinaoa,  BUaad,  Yorkahiro— 

ImprovaaMata  In  lelf-aetlng  ooupliBfs  for  nilwaj  oarriagca 

and  englnea.  i 

MTt.  Leopold  MewtoB,  Oldham— ImprovenMnts  in  the  mode  of 

placlBf  tubes  oa  the  apiadlea  used  ia  sidaning  machinery. 
M77.  JdUR  Fbrtesoae»  3a,  Chariea-atreet,  MIddleaex  Hospital— Im- 

proveflMnta  in  the  construction  of  domestic  or  other  flre- 

placea  tat  the  purpose  of  consuming  smoke  and  saving  fuel. 
live.  James  Oiaaoty,  Bitten,  Olouceater,  and  William  Cn^aier, 

Briatol— Feathering  aad  adjuatlag  terew  propellara  to  be 

aaed  In  propelllag  vesaels. 
2479.  Alfred  Vincent  Newton,  66,  Chancery-lane— Improvementa  In 

rock-dfilling  machinery.    ( A  oonunaaicatloiL) 
24801  Jjuaea  Jaekaoa,  St.  Searla-aur-risle,  Giroade,  France— Im- 

pTOvemeata  In  the  mannfoctare  of  tyrea  tag  raUwqr  and 

otlier  wlieala. 
2461.  John  Chubb,  St.  Paal's^nrcbyard— Improvemaats  In  the 

constmctioB  of  Iron  safes  aad  doon  for  strong  rooms. 
Bardall    Roblaaon,  96,  GUbert^trtet,   Qroaveaor'aqaare^- 

Improvements  in  the  bodiea  and  jackets  cf  ladiea*  dresses. 
Dated  9Uk  September,  1857. 
JoiiPh  Lewis,  Salford^-Cartaia  inprovamaata  ia  machlnety 

or  apparatus  for  noaklng  bricka,  tllea  aad  other  sloiilar 

artlataa,  aad  also  In  the  flMMbiaary  for  prepariaf  oli^  for  tba 

■tfne  fliaaafoeture. 


2468. 


24: 


2485.  Elchard  Watson,  Galashiels,  Selkirk,  N.B.— ImproveoMati  ia 

weaviag.  * 

2467.  George  Speight,  19,  Woodbridga-atieat,  Clarkaaiaan  —  Im- 

proved  head  plaito,  foondationa  for  wigs,  braoaleti,  aad  other 

plaited  omamenta  for  personal  wear. 
Thomas  Crick  and  John  Thora  Crlck—Imptavattiaali  la  Ike 

maaofoctare  af  boota,  ahoea,  and  allppira^ 

Dated  261*  Septeaeber,  1867. 
9.  Jamea  Broad.  149  aad  160,  Dfary-laae— The  oonatroetian  of  a 
lamp  with  two  barners  and  two  wicks  to  prodoee  oaa  flaaaa 
or  two  flamea,  aeootdlhg  to  Its  regulation,  b/  genttatloa  of 
gas  from  all  aad  every  sort  of  olla  or  aplrita,  aaphtha«, 
reslnoas  aad  tarry  Mhstaacea,  and  alaa  t»  pejialiinai  in 
earth  oils. 

2491.  George  Koby,  Wigaa— Improvements  la  machtoery  m  aMn> 
ratas  for  raising  water  and  employing  the  same  aa  a  moUva 
power. 

2195.  Edooafd  Mareellna  Blooat,  Paris^Inprovene^U  la  jliilHiai 

Daied  291*  Smtemkev,  1657. 

9497.  Emlle  Albert  Lefeuae,  Paris— An  Improved  crupper.  (Pact^ 
a  conunuQication. ) 

2499.  William  Itayliss,  M:nmore-green,  Wolvechampton— Certaia 
improvements  la  the  maauMtafa  of  chain  caMa. 

2591.  Elchard  Archibald  Brooinaa,  KTfl.riiiil  ill  ml  !nuiiiinaaala 
ia  raising  and  lowering  weights  and  bodies  la  miaaa  aad 
other  like  places,  ta  veadlatiaf  mia«aand  other  Ilka  placet, 
aad  in  extracting  wat? r  therafrom.    (A  oommaalcaUaa. ) 

S603.  John  Charlea  Pearee,  Bowliag,  aear  Bredfoid,  Torkahira— 
Improvementa  In  apparatna  uaed  In  hot^praMfaif,  aad  In 
the  means  of  manafbcturiog  parte  of  such  apparatna. 
Samuel  Clarke,  65,  Albany-atreat,  Regeot*a-park— Imptwva- 

menta  in  apparatua  for  burnlag  alght  Ughta  or  aMrtaia. 
William  Edward  Newtoa,  66,  Ohaaoery-laae— Improvad  a^ 
parattts  for  measuring  gaa.    (Ajoommanicatioa.) 

Dated  301*  September,  1857. 
John  Henry  Johnson,  47,  Liacaln*sian<^Ids— Aa laapioiad 
haad-saw.    (A  oommunlcation.) 
2611.  George  Jamea  Wain wright  and  Charlea  Tlanotl^  BaaAb«7, 
Daklnfleld,   Cheahlre  —  Improvementa  In   machinarr  or 
apparatna  for  making  or  maauCkcturiag  tabes  Of 
tubes  used  in  spinning  and  doubling  maclilae(7,i 
holding  the  saooe  ready  for  use,  part  of  whl^ 
la  applicable  to  making  paas,  pen- hoMaca,  aad  slBkilarpai^ 


2508. 
2507. 


2509. 


a«M. 


2513.  Edwin  Thompson,  Phoenix  Foundry,  Tort,  aad  WlUtaa 
Joseph  Nicholson,  Queen  atnet,  York— An  lmpiiniBHB»l  i^ 
rallwu  switchea. 

3515.  Joaeph  Firth,  CroaUnd  Moor,  near  Hoddersdeld^Aa  Imvrwa. 
meat  in  metallic  piatoaa. 


mraanoas  with  oohplrb  wicircAnoaa  nuD. 

2598.  Budolph  BodflMr,  2,  Thavlea  iaa,  Holborn— Impcovamanli  la 
machinery  or  apparatna  for  wiadina,  unwladtag,  raetlaf , 
deandng,  measuring,  aorting,  weighlag,  twiatiaf  ,  and  don- 
bling  silk,  and  other  fibrous  substaaoes.  (A  tmrnmnnlnaiiiin  1 
—29th  September,  1897. 

2566.  Joaathaa  Parker,  State  of  Maine,  U.8.--Certaia  saw  aad  nee- 
ful  improvements  ia  machinery  for  grlndlag  card  efUkUban 
of  carding  engines.— 6th  October,  1657. 
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FBI  J)  AT,  OCTOBER  23.  1^57. 


NOTIOR  TO  INSTITUTIONS. 

Tho  Ooiamittee  of  Privy  Council  oa  Edocation 
liAve  pUeed  At  tke  disposal  of  the  <  )oHQcil  of  the 
Society  a  limited  number  of  copies  of  the  Mi- 
nutes of  that  Committee  for  185G-7,  for  distribu- 
tion ftULong  the  Institutions  in  Union. 

Any  Institution  desiring  to  have  a  copy, 
shonld  communicate  with  the  Secretary  of  the 
Society  of  Arts  without  delay. 


KA.NCHfiSTfiB  MEOHANiGS'  INSTITUTION. 
COMPETITIVE  EXAMINATIONS. 

The  inaugural  address  on  the  opeoiag  of  the  ourrent 
sQSHon  WAS  oiUvered  on  Monday  evening  last,  by  th«  Bev. 
Dr.  Booth,  F.IJLS.,  Chairman  of  the  Council  of  the 
Sosaety  o£  Arts,  on  the  question  of  Competitive  Exami- 
nations. The  great  hall  of  the  splendid  building  recently 
ereoied  for  the  Institution  was  crowded  in  every  part. 
Ou.vsa  Hay  WOOD,  Esq.,  President  of  the  Institution,  oe- 
cupiod  the  chair.  There  were  present  the  Bishop  of  Man- 
chester; the  Mayor — %r  James  Watts ;  Sir  John  Potter, 
M.P. ;  J.  A.  Turner,  Esq.,  M.P. ;  J.  Cheetham,  Esq., 
M.P. ;  Bev.  Canon  Bichards ;  W.  Fairbairn,  Esq., 
F.B.8. ;  E.  B.  Langworthy,  Esq. ;  £.  Potter,  Esq.,  &c. 

Or.  Booth  said,—I  have  been  invited  by  the  directors 
of  this  magnificent  Institution  to  address  you  on  a  subject 
whiob  I  believe  to  be,  peihaps,  the  most  important  social 
question  I  could  place  before  you,  an  opinion  in 
which  many  concur — I  mean  the  advantages  and  the 
bearings  of  this  great  question  of  competitive  examina- 
tion ;  and  I  trust  before  I  have  done  I  shall  be  able  to 
convittee  yon  that  I  have  taken  no  overstrained  view  of 
its  importance.  I  shall  endeavoui'  to  be  as  simile  in 
my  languags,  and  plain  in  my  statements  as  I  possibly 
can,  and  I  shall  dio  so,  because  I  am  not  without  hope 
that  some  of  those  who  hear  me  this  evening  will 
go  away  with  the  firm  resolve,  tlie  fixed  detei-mina- 
tioo  that  they,  too,  under  Qod's  blessing,  will  strive  to 
do  .Ahflir  duty.  If  I  did  not  rest  in  tifiis  assurance,  I 
should  consider  my  coming  here  almost  a  bootless 
Jourmpy.  It  is  somewhat  remarkable  that  this  question 
may  be  investigated  from  three  or  four  different  points 
of  new,  and  thai  the  arguments  which  arise  under  the 
differeni  phases  it  presents  recommend  it  to  our  accept- 
anoe.  We  may  consider  it  as  an  educational,  a  social, 
an  administraiivo,  or  a  p<^tical  question,  and  under  each 
and erwy aspect  it  will  grow  in  weightand  importance  the 
more  we  investigate  it.  Now  in  this  system,  of  which  we 
hear  so  mudi  every  day,  there  is  actually  nothing  new. 
It  is  a  mere  extension  to  the  masses  of  a  system  which 
has  been  tried  in  the  Universities  with  the  most  si^al 
suoMSi.  All  the  <^ief  honours  at  Oxford  and  Cambridge 
have  kwg  been  decided  by  the  test  of  a  competitive  ex- 
amiaatioo.  U  is  the  duef  instrument  used  for  promoting 
education^n  some  universities  it  is  almost  the  only  one. 
You  porceive,  therefore,  that  this  system  of  competitive 
examwation  isnothing  more  than  a  novel  application  of  an 
idea  long  familiar  to  all  of  us,  but  it  is  not,  therefore,  to 
be  undervalued.  The  wonders  of  the  fire-engine  (as  the 
•team-engine  was  once  called)  were  known  for  many  years 
befons  thev  were  applied  to  navigation,  while  the  locomo- 
tive is  nothing  more  than  an  extension  of  the  same  princi- 
ple to  iram-mds  or  railways.    Now  the  great  cardinal 


principle  of  this  system  of  examination,  considered  as  an 
instrument  ot  education,  is  to  be  found  in  this,  that  it 
supplies  new  and  powerful  principles  of  action.    Tou 
hold  out  to  him  who  toils  in  solitude  and  works  in  secret, 
a  hope,  if  not  a  certainty,  that  he  diall  be  rewarded  for 
his  labours — tliat  his  attainments  shall  be  tested,  certi- 
fied,   and   proclaimed.    It   is    in    every  day    use  for 
the  sons  of  the  nobleman  or  the  squire;   why  should 
not  the   son   of  the  joiner   or   the    weaver  have   a 
like  advantage.     Qenius   is  no  heirloom,  and  intel- 
lect does  not  descend  like  a  patent  of  nobility.    The 
Almighty  retains  in  his  own  hands  the  privilege  of 
conferring  the  dignity  of  the  understanding,  and  he  dele- 
gates his  power  to  no  mortal  representative.     What  in- 
ducements do  we  hold  out  to  him  who  has  to  fight  the 
hard  up-hill  battle  of  life,  to  pore  over  l}ooks,  or  to  filch 
from  neep  the  few  hours  he  can  spare  for  the  development 
of  those  talents  which  have  been  given  into  his  charge, 
those  faculties  with  which  he  has  been  as  liberally 
endowed  as  the  prince  or  the  peer.    He  mav  become  a 
profound  mathematician,  as  many  a  Lancashire  weaver 
before  him  has  been,  but  who  cares  or  knows  anything 
about  it,  or  believes  it  be  other  than  pretence.    He  may 
become  a  great  chemist ;  who  is  to  test  his  knowledge  ? 
The  pure  gold  passes  for  base  metal  because  there  is  no 
recognised  authority  to  stamp  it  with  the  image  and 
superscription  that  would  make  it  current.    There  are, 
I  doubt  not,  many  hero  to-night  who  sympathise,  aye, 
deei^y  sympathise,  with  those  to  wiiom  1  refer,  and  one 
of  the  healthiest  signs  of  the  moral  reaction,  which  has 
set  in,  is  that  wide-spreading  consciousness  of  our  common 
humanity,  our  growing  perception  of  the  great  moral  and 
eternal  trutii,  that  whether  of  iron  or  of  gold,  we  are  all 
alike  links  of  that  great  chain  which  binds  the  future  to 
the  present  and  the  past.    And  of  this  sjrmpathy  what 
more  practical  proof,  what  more  splendid  memorial  can 
we  have  than  this  magnificent  edifice  in  which  we  are  this 
evening  assembled,  due  to  the  liberality  of  the  manufac- 
turers and  merchants  of  Manchester !  Would  such  a  build- 
i  ng  have  been  a  possibility  thirty  years  ago  ?  I  have  spdcen 
so  much,  within  the  last  twelve  months,  on  this  question  of 
competitive  examination  as  an  instrument  of  education, 
that  I  really  cannot  say  much  about  it  that  is  new. 
However,  as  I  am  here,  let  me  avail  myself  of  the  oppor- 
tunity to  make  a  few  practical  remarks,  and  to  address 
some  words,  as  wdl  of  caution  as  of  encouragement  to 
the  young  men  who  propose  to  attend  the  classes  in  the 
lecture-room  of  this  magnificent  Institution.    Now  let 
me  observe  that  the  disadvantages  you  labour  under  may 
be  removed — they  are  not  inherent  in  your  condition, 
nor  are  they  such  as  require  some  external  power  to  remove. 
You  may  be  hard  worked ;  you  may  have  to  rise  early 
and  to  go  late  to  bed ;  you  may  have  but  few  holidays 
and  but  Tittle  amusement ;  you  may  have  many  calls  and 
pressing  claims  upon  your  earnings ;  you  may  have  to  sup- 
port a  iMd-ridden  father  or  an  ailing  mother,  but  you  belong 
to  no  degraded  caste ;  vou  arc  members  of  no  subjugated 
race ;  you  are  excluded  by  no  law  from  attaining  all  but 
the  very  highest  social  rank ;  you  are  crushed  by  nocustom, 
and  you  are  banned  by  no  prejudice .  The  gates  of  the  tem- 
ple of  knowledge,  whether  spiritual  or  temporal,  stand 
wide  open  to  receive  you,  if  you  have  only  the  ability,  the 
energy,  and  tlie  perseverance  which  will  carry  you  up 
the  rugged  steep  on  which  it  stands.    Now  do  not  mis- 
take me.  Do  not  for  a  moment  imagine  that  I  expect  you 
to  Join  these  classes  with  the  assured  expectation  that,  by 
so  doing,  you  are  all,  through  diligence  and  industry,  f^ 
rise  to  some  high  social  position  or  other,  on  which  y(Mi( 
may  have  set  your  hearts.    You  must  guard  against  this 
casUe-building.  Such  vain  imaginings  are  no  better  than 
a  day-dream,  and  you  are  sure  to  be  disappointed.  Leave 
the  future  in  the  hands  of  Him  who  will  decide  for  you 
better  than  you  can  for  yourselves.    Enter  the  classes 
with  the  hope  that  your  diligence  and  industry,  your 
energy  and  perseverance,  shall  at  length  place  you  in  the 
proud  position  of  that  servant  to  whQm  tho  tef)  tal^^jytt 
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were  eninkflted.    And  even  though  you  should  not  suc- 
ceed tn  life  to  the  full  extent  of  your  anticipations, 
thottgh  you  may  be  distanced  in  the  race,  you  will 
K^ye  no  cause  to  lament  your  exertions ;  you  will  not 
have  to  look  back  with  unavailing  regret  on  the  oppor- 
tunities  you  had  neglected,  or  the  leisure  you  had 
wasted ;  you  will  have  done  your  part,  and  it  will  not  be 
your  fault  that  you  could  not  command  success.    You 
who  intend  to  proceed  beyond  the  mere  elements  of 
a  common  English  education,  will  do  well  to  turn  your 
attention  to  the  study  of  those  subjects  for  wliich  you 
have  a  natural  aptitude,  and  which  are  the  most  likely  to 
be  of  value  to  you  in  the  common  business  of  life.    You 
WiU  cultivate  the  former,  because  they  are  the  intellectual 
t^l  suited  to  the  diversities  of  your  understandings,  and 
you  \ft\X  cultivate  the  latter,  because  for  you,  know- 
ledge is  not  a  luxury,  but  a  necessity.    And  by  the  | 
«V('ay,  if  I  had  time,  I  might  illustrate  to  you  how 
curious  the  adaptation,  how  wise  the  prevision,  that 
for  every  phase  of  the  understanding  there  is  the  ap- 
propriate subject  of  contemplation ;  music  for  the  sense 
of  harmony,  mathematics  for  the  analytical,  and  ex- 
ternal thin^  for  the  observant  faculties.    Now,  if  any 
of  you  are  mtheoSfice  ofanengioeeror  builder,  practical 
mathematics  will  be  of  use  to  you :  if  in  manufacturing 
or  dye  works,  chemistry  will  come  in  to  help  you,  when, 
perhaps,  you  least  expect  it.    If  you  should  be  engaged 
lU  houses  with  a  large  foreign  correspondence,  modern 
languages  will  enluince  the  value  of  your  services.    I 
have  otlen  heard  it  said  by  persons  who  might  have  learnt 
but  did  not,  "  AYell,  I  should  like  to  get  up  such  and 
such  a  subject,  bat  I  have  no  one  to  teach  me.    I  learn 
better  by  the  ear  than  by  the  eye."    By  some  it  is  taken 
Up  as  an  unquestionable  truth,  that  there  can  be  little  or 
np  learning  but  through  the  medium  of  oral  instruction. 
I  have  no  foith  in  this  opinion.  I  believe  that  the  amount 
of  knowledge  which  anyorte  of  us  possesses,  is  dii'ectly  in 
proportion  to  the  strength  of  the  intellectual  power  and 
toughness  of  will  he  puts  forth.     External  aids  may 
cause  it  to  sprout  up  more  vigorously  than  when  left  to 
its  own  development,  but  it  will  be  weakly.    The  oak 
nurtured  in  the  gi-een-house,  has  not  the  strength  and 
elasticity  of  the  hardy  sapling  on  the  bleak  hill-side. 
Now  these  are  only  simple  principles,  but  see  what 
a  world  of  facts   and    phenomena  of  everv-day  life 
they  will  explain.     Hence  the  precocious  child,  and  in- 
fant prodigy,  who  turns  out  a  silly  lad  and  an  im- 
becile old  man .    Hence,  too,  the  youth  furnished  with  the 
most  dexterous  and  assiduous  tutors  in  every  department 
of  knowledge,  supplied  with  every  text-book  and  com- 
mentary, provided  with  a  most  comfortable  and  cose^*^ 
study,  richlv  carpeted  and  furnished  with  all  the  appli- 
ances of  study  ana  means  to  boot,  often  turns  out,  when  he 
enters  on  the  business  and  duties  of  life,  but  a  very 
co>mmon-place  person  after  all.    To  cut  a  bar  of  iron  in 
two  with  a  single  sweep  of  a  broad  sword,  requires  a  well- 
tempered  weapon,  a  vigorous  arm,  and  skill  to  wield  the 
blade.    In  the  same  way  you  need  the  keen  and  tempered 
intellect,  the  strong  determined  will,  and  the  facility 
which  education  alone  can  give  to  enable  you  to  over- 
come those  obstacles  both  from  within  and  from  without 
which  hinder  your  progress,  and  impede  your  efforts. 
Learning  is  like  food,  of  which  it  is  injurious  to  health 
to  take  more  than  the  stomach  can  digest  and  assimi- 
late.   One  man,  with  a  quick,  sharp  intellect,  soon 
masters  the  outlines  of  a  subject,  while  his  slower  ncigli- 
boiir  has  spent  his  time  in  plodding  over  the  elements. 
Bat  the  mental  force  used  up,  and  the  corresponding  work, 
mav  be,  though  not  equal,  yet  equivalent  in  value.    It 
is  the  old  stor^  of  tlie  hare  and  the  tortoise.    To  you  who 
know  something  of  mechanics  it  will  be  a  familiar  illus- 
tration, that  one  man  by  the  help  of  a  single  pulley  lifts  a 
light  weight  rapidly,  while  anotner  with  a  system  of  pul- 
leys lifts  a  great  weight  very  slowly.  The  muscular  excr- 
^on  is  the  same  in  both  cases,  but  the  system  of  pulleys  is 
C^umlly  the  more  valuable  and  useful  instrument,  though 


not  always  the  most  handy.    Bead  the  lives  of  Crompton, 
of  Cartwright,  and  Watt,  of  Qlftord,  and  Sir  Hom^hrejr 
Davy,  of  Brindley  and  Stephenson,  and  i^hea  y<m  have 
gone  over  them  all — you  have  them  in  your  libFar:>'-*jafi 
ask  yourselves  what  was  that  one  quality  of  mind  in  which 
these  men  all  most  resembled  one  another.    Von  will 
find  it  was  indomitable  resolution,  and  inflexible  tenacity 
of  purpose.    They  were  not  what  you  oallbrlllianA  men. 
nor  eloquent  men,  nor  witty  men.    Had  yoa  met  one  of 
them  and  known  nothing  about  him.   yoHU  would,  1 
little  doubt,  liave  thought  him  a  very  silent,  if  not  stapid 
person.    But  they  never  looked  to  the  ri^ht  nor  to  the 
left,  the  one  otyect  was  kept  unceasingly  in  Tiew.    And 
they  had  that  transparent  clearness  of  conception  which 
intensified  concentration  of  thought  alone  can  give.    Con> 
trast  with  any  of  them  that  rarely-gifted  talker  C<^- 
ridge,  and  you  shall  see  to  what  transcendent  goDios  and 
subtle  intellect  may  lead   when  yoked  with  tottering 
resolution    and   a    wavering    will.     You    have    here 
a  liberal  supply  of  those  aids  to  the  advancement  of 
the  human  intellect,  the  most  powerful  which  the  vit 
of  man  ever  devised.    I  mean  printed  books.    Yoa.  cannot 
overvalue  a  full  and  a  cheap  supply  of  them.     Believe 
me,  as  I  have  said  on  a  former  occasion,  they  are  your 
best  teachers.    They  will  not  get  impatient  at  your  dow- 
ness,  or  angry  with  y  ou  because  of  your  stupidity.     Your 
books  will  not  get  weary  with  giving  you  information. 
They  will  repeat  it  for  you  again  and  a^in .    If  you  have 
misunderstood  anything  they  have  said,  or  are  slow  to 
comprehend  them,  they  will  wait  patiently  until  yoo  aue 
prepared  to  proceed.    They  will  put  up  with  srour  iU- 
humour,  they  will  bear  with  your  mistakes,  and  they  will 
cost  you  but  little  to  keep  them.    It  is  my  nettled  opinios 
that  there  is  not  one  person  here  thU  evening  whom  God 
has  gifted  with  the  common  average  share  of  ability. — 
neither  genius  nor  talent  are  at  all  requisite,  —and  who  has 
strength  of  will  to  carry  him  through  the  drudgery  and 
over  the  obstacles  which  he  is  sure  to  meet  with  at  the 
outset,  that  cannot  master  the  elemeots  of  any  scieoos^ 
language,  for  the  comprehension  of  which  he  Uaa  been 
furnished  with  the  necessary  ability.    Now,  aonie  one 
here  may  be  disposed  to  ask,  howitisthatoomparatiTely 
so  few  do  carry  out  any  such  course  of  studv  ?    How  fre- 
quently is  it  that,  when  a  class  is  opened  in  this  and  indeed 
ill  most  other  Institutions  as  well,  a  Itrge  number  joins 
at  first;  soon  after,  the  attention  begins  to  dimiiush, 
until  only  two  or  three  are  left,  perhaps  hone  at  alL 
Tiie  answer  is  obvious,  and  confirms  the  views  I  have  long 
held.      They  lacked  that  force  of  will  and  depth  of 
purpose  to  intensify  their  resolves,  and  which  would  ha^-e 
strengthened  them  m  their  pursuit  of  knowledge,  in  the  laoe 
of  those  difficulties  by  which  thev  are  and  must  be  opposed. 
Now,  examination  is  the  one  thing  neoeasary  to  coonter- 
act  this  torpid,  despondins,  state  of  mind.    It  Iircatbes 
hope,  defines  purpose,  limits  the  objects  of  porsoit^  makes 
a  man  take  note  of  the  value  of  time, — only  so  many 
months,  so  many  weeks,  so  many  days  until  my  trial 
comes  on.    In  a  letter  which  I  wrote  some  ahoH  time 
ago  to  the  Directors  of  the  Polytechnic  XnaiifcniUMi, 
Southampton,  I  said : — 

*'  The  friends  of  education  may  rest  assured  they  viB 
effect  but  little  towards  the  advancement  of  the  great 
cause  they  have  in  hand,  unless  they  continae  in  some 
way  to  enlist  the  sympathies  of,  and  awaken  an  ieieroii 
in,' those  whom  they  propose  to  instruct.  Nov  ihkre  is 
no  more  effectual  method  of  doing  this  than  l^  tesiu^ 
each  man's  work  and  stamping  it  accordinj^Iy.  An  ex- 
amination in  prospect  concentrates  the  eandidai^a  aAien- 
tion  on  some  one  or  two  special  subjects  of.  ste^y «  it 
supplies  an  effectual  check  to  the  great  inteBoci^J:  vioe 
of  the  present  day,  loose,  rambling,  and  desoltory  raad- 
ing.  As  it  daily  draws  nearer,  it  daily  a0brda  a  m«ce 
powerful  motive  to  exertion,  and  thus  in^oaUb  JbaUia 
of  persevering  application  are  imperoepllbly  wronigiii  iaio 
the  yery  grain  of  the  character.  The  akehn  0r  tho 
trigonqmetry  qf  the  candida^^  may  be  worth  Tery  litUe, 
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whi|e  the  habits  formed  in  the  prooeasof  their  acquisition 
may  be  of  .the  utmost  value.  Other  motives  to  study 
m%y  %Q  or  a  higher  and  nobler  .character ;  they  afford, 
hovr^ver,  but  a  feeble  support  to  prolonged  exertion  in 
the  face  of  discouragement  and  difficulty."  And  again, 
I  said,  **  it  would  give  a  very  faintand  inadequate  idea  of 
the  good  which  these  examinations  of  the  Society  of  Arts 
are  now  silently  but  surely  ejecting,  if  we  were  to  esti- 
mate it  only  by  the  number  of  candidates  that  actually 
do  (^me  up  for  examination.  A  new  spirit  is  excited  in 
the  Mechanics'  Institutions,  new  classes  are  formed  ;  sys- 
ieuiatici  instruction  is  now,  for  the  first  time  in  many  of 
theni,  given ;  and  when  a  candidate  leaves  his  Institution 
to  ^me  up  for  examination,  all  his  neighbour:)  and 
townsfolk  feel  a  deep  interest  in  his  success."  And  of  this 
I  gave  an  illustration  from  a  Yorkshire  paper.  Again, 
inkt '  well-written  organ,  and  influential  exponent  of 
middle-class  opinion,  the  Daili/  NewSf  speaking  of  ad- 
mts9i6n  into  the  Artillery  and  Engineers  in  an  admirable 
leader,  the  other  day,  thus  proceeds  : — "  It  may  be  said 
that  this  system,  corrupt  as  it  was,  bad  in  principle,  and 
demoralising  in  its  effects,  after  all  procured  a  very  decent 
set  df  officers  for  the  scientitic  branch  of  the  army.  They 
were,  to  a  certain  extent,  educated  for  their  profession, 
and  so  contrasted  most  favourably  with  the  other  officers 
of  the  army,  the  bulk  of  whom  obtained  their  position 
by  Aoney  and  influence  alone,  without  any  professional 
education.  But  the  nation  has  a  right  to  demand  some- 
thing more  than  this ;  we  have  a  ri^ht  to  obtain  the  best 
talent  of  the  country,  for  our  engineers  and  artillery. 
And  we  would  maintain,  without  fear  of  contradiction, 
that  had  this  system  of  political  patronage  been  abolished 
years  ag^o,  the  nation  would  have  been  immensely  the 
gainer.  The  foundation  of  the  scientific  education  for 
the  artilleryman  or  engineer,  depends  on  the  cultivation 
of  the  mathematical  sciences.  In  France,  accordingly, 
we  'find  that  the  highest  mathematical  schools  in'' that 
country  are  the  mill  tary  schools.  The  most  disti  ngulshed 
cultivators  of  the  mathematical  sciences  are  the  Professors 
in  those  schools.  In  this  country,  the  military  schools 
HtQ  the  lowest  class  in  the  cultivation  of  mathematics  as 
compared  with  the  French,  and  the  only  schools  which 
can  at  all  compete  with  our  neighbours  are  the  Uni- 
versities of  Cambridge  and  Dublin,  places  for  the  educa- 
tion of  our  statesmen,  lawyers,  and  divines,  not  of  our  sol- 
diers. The  abstract  sciences  connected  with  and  under  the 
liiame  of  mathematics,  require  a  considerable  stimulus  for 
their  successful  cultivation.  Hard  work  and  continuous 
'thought,  are  not  undergone  by  men  in  general  without 
some  prospect  of  reward.  Tno  branches  of  the  public 
setvifce  which  most  require  the  cultivation  of  the  abstract 
Scfendds,  have  been  shut  out  from  competition.  They 
Kayc  affoMcd  no  prizs  for  the  diligent  student.  French 
pfofc^sprs .  Whp  have  visited  Cambridge,  have  been  as- 
tbttTshbd  at  thd  answering  of  the  candiilates  for  honpni-s  in 
the  mathematicartru^^s  of  that  university.  They  have 
wondered  what  became  of  the  Incipient  Newtons  and 
La  Places,  and  were  still  more  astounded  wbjsn  they  heard 
that  ihe  law  and  the  church  absorbed  all  this  talent, 
whfch,  but  for  otir  political  folly  and  perversity,  might 
have  bqen  devoted  in  great  measure  to  the  service  of  the 
country,  in  a  position  where  its  worth  could,  at  any  rate, 
hiy^  liocn  tenfold  more  apparent.  Now,  how  has  Cam- 
bridge attained  its  eminence  as  a  mathematical  school  ? 
'Siniply  by  jthe'exercise  of  an  almost  unlimited  system  of 
"comppliiion  for  the  prizes  at  her  disposal,  Her  fellow- 
'^fthtpaL'  tutorships,  and  other  prizes,  for  tlie  inodt  part  are 
Opeti  to,  and  attai  liable  only  by  those  who  distinguish  theni- 
felVes'by  p'btaining  the  highest  places  in  her  mathemati- 
cal ^pcami nations,  ller  examiners  are  beyond  reproach 
Or  sttimlcion.  The  justice  of  their  awards  \b  never  qnes- 
tlonea.  Every  one  therefore  feels  that  the  prize  may  be 
'obtained  if  he  works  for  it,  and  has  the  requisite  degree 
df  Went.  No  political  or  other  patronage  is  required. 
^liiptizea  s^te  open  to  all,  with  tlie  exception  of  those 
if  ho  ar^  precluded  by  their  religious  opinion^  from  ob- 


taining them.  Competitive  examination,  therefore,  fairly 
and  honestly  carried  out,  has  done — what?  Why,  pro- 
duced one  of  the  best,  if  not  the  best  mathematical  school 
in  Europe." 

But  there  is  nothing  new  in  all  this.  It  would,  indeed, 
be  very  strange  were  it  otherwise.  Th9  Almighty  has 
laid  down  the  irreversible  decree  that  labour  shall  be  the 
condition  of  acquirement,  whether  it  be  knowledge,  or 
habit,  or  mental  accomplishment,  or  manual  dexterity, 
or  wealth,  or  position.  Expenditure  of  muscular  foroo 
or  intellectual  energy,  is  the  price.  True,  men  sometimes 
laliour  and  do  not  acquire,  while  others  enjoy  the  rewards 
of  industry  without  toil,  as  if  a  man  should  stumble  on 
a  treasure  by  accident.  But  there  is  this  great  difference 
between  personal  and  external  acquirements,  that  in  the 
former  case  it  is  our  own  personal  labour  that  must  be  the 
ordained  equivalent,  while  in  the  latter  case,  the  labours 
of  others  will  suffice.  Thus,  a  man  is  a  peer  because  Kb 
father  happened  to  be  one  before  him,  but  no  one  can  lay^ 
claim  to  genius  or  learning  by  inheritance.  A  lord  chan- 
cellor transmits  his  peerage  to  his  son,  but  not  his  elo- 
quence or  his  legal  knowledge.  These  illustrations  may 
s;;em  trite,  but  they  confirm  the  great  moral  truth,  that 
labour,  bodily  or  mental,  is  the  price  we  must  pay  for 
any  acquisition  we  desire  to  make.  Now  to  apply  th^Wd 
principles.  It  will  follow  from  what  I  have  laid  d.qwQ, 
that  men  cannot  acquire  or,  at  all  events,  assimilate 
knowledge,  so  as  actually  to  work  U  Intq  the 
very  warp  and  texture  of  the  understanding,  by 
merely  listening  to  lectures.  But  I  wish  to  gtiard 
myself  against  misconceptions.  It  does  not  follow,  if  tk 
lecture,  or  indeed  anything  else,  be  not  good  for  a  pAftl" 
cular  purpose,  that  it  must  therefore  be  of  no  use  (^r  9,i\y 
other.  JNow,  a  lecture  may  be  of  ^eat  value ;  \t  m^y 
draw  attention  to  a  subject  of  great  importance,  just  aa  I 
am  now  engaged  in  the  attempt  to  interest  you  In  the 
educational  bearings  and  social  aspects  or  the  quei- 
tion  before  us  this  evening.  Lectures  afford  amusement, 
and  very  proper  it  is  that  they  should.  A  man  cannot 
always  be  engaged  in  bodily  labour ;  he  must  have  his 
day  of  rest;  so  neither  can  he  always  be  racking  his 
brain.  There  must  be  a  Sabbath  of  the  understandiiQ|^« 
Thus  lectures  amuse — they  excite  attention,  an4  they 
often  brace  up  the  will  and  nerve  the  mind  tg  action ; 
but  you  cannot  learn  from  them  directly,  without  a  vast 
expenditure  of  thought  and  labour,  and,  in  some  cases, 
not  even  then.  Only  think  of  a  man  learning  to  play  on 
a  musical  instrument  by  dint  of  attending  lectures  on 
music ;  or  to  swim,  by  lectures  on  the  art  of  swimming.; 
or  to  make  shoes  or  boots  by  attending  courses  on  tne 
construction  of  these  very  useful  articles.  Indeed,  If  it 
were  otherwise,  we  should  have  a  fiat  contradiction  to  the 
principle  I  laid  down  awhile  ago,  that  we  must  pay  in  labour 
for  our  acquirements.  Here  you  are  und^r  rip  comparatfvo 
disadvantage;  the  soiuof  ih6  prihce  clr  the  peeT'ua^st'do 
the  same;  if  he  ha*. ample  leisure,  yotinaye\iiirg6ot 
necessity ;'  if  you  Kavc'^thc  'detfiands  of  daily,  lat^ooi'  to 
meet,  he  has  the  multiplied  sedudtiohs '  of  ^shion  to 
resist ;  so  that  the  race  is  not  so  unequal  as  at  first  dght 
it  would  appear.  Bu^,  in  speaking  of  lectures,  or  even 
of  examinations,  they  constitute  but  a  very  small  and 
fractional  part  of  the  educational  agencies  at  present  in 
full  operation  throughout  this  country.  There  are  youv 
churches  and  your  chapels,  your  Sunday-schooh  l^nd 
evening  schools,  your  newspapers  and  your  broad-sheQts, 
your  public  libraries  and  your  railway  literature,  your 
lectures  and  your  classes.  Then  you  have  unwonted 
facilities  for  travelling ;  from  the  earliest  t^mes  traveUing 
has  been  one  of  the  chief  eleriients  of  edncation ;  and  you 
have  your  cheap  letter-postage  (i^nd  your  book-posi» 


short,  everything  which  directly  or  indirectly  leain^  j^  ^^^ 
out  of  self  and  selfishness,  that  is,  educes  hliu  OUt  of  them 
*  or  draws  him  ou^  is  an  element  of  education.  Any  mode 
by  which  you  can  exercise  the  intellect,  is  an  instrument 
of  education.  At  the  meeting,  the  other  day,  of  the 
National  Association  for  ^ochl  ^lence,  heldat  Birmin^- 
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ham,  Lord  Hatherion  mentioned  to  me  a  plan  he  tried 
with  great  success  at  his  National  Schools  at  Penkridge. 
He  requires  the  elder  hoys  to  write  monthly  letters  to 
himself,  detailing  what  they  saw  worthy  of  note  during 
the  past  month ;  such  matters  as  come  under  the  notice 
of  country  lads — strange  birds,  curious  insects,  changes 
in  the  weather,  ripening  of  com,  or  the  like.  Now,  the 
anticipation  of  having  this  letter  to  write,  keeps  their 
powers  of  observation  on  the  stretch  to  find  materials 
for  it,  and  the  putting  these  materials  together  is  an 
admirable  exercise  in  that  most  simple,  yet  most  rare 
accomplishment,  the  art  of  writing  a  good  letter.  Lord 
Hatherton  told  me  that  the  improvement  of  some  of  the 
hoys,  and  the  quickness  of  observation  of  others,  were 
very  extraordinary.  Now,  this  too  is  education,  and 
education  of  the  best  kind  for  children  such  as  these,  who 
require  for  the  business  of  life  a  sharp  and  ready  intellect. 
See,  too,  what  a  magnificent  though  transient  memorial  to 
the  educational  tendency  of  the  age  have  you  completed 
not  far  from  hence,  two  days  ago.  Many  a  year  will  pass 
away  before  the  Art  Treasures  of  Manchester  shall  be  for- 
gotten. Who  could  gaze  up  the  long-drawn  aisles  of  that 
phantom  palace,  ana  view  without  emotion  those  gems  of 
art  and  priceless  treasures  saved  from  the  wreck  of  time, 
and  here  for  once  collected.  Every  picture  is  a  human  his- 
tory, a  sort  of  moral  photograph,  which  gi^es  of  each  suc- 
ceeding age  the  "  form  and  pressure.**  When  the  aston- 
ished traveller  stands  at  the  base  of  the  Great  Pyramid  of 
Oizeh,  and,  wrapt  in  awe  or  lost  in  admiration,  gazes  upward 
along  the  face  of  that  huge  mountain  of  stones,  sloping 
far  away  into  the  sky,  and  '•  looking  tranquillity  ;**  his 
thoughts  go  back  to  the  time  when,  thirty  centuries 
before,  the  face  of  that  vast  mound  swarmed  with  human 
beings,  the  hopeless  slaves  of  arbitrary  power,  ground  down 
by  unrequited  toil;  and  the  saddeninff  reflection  rises 
in  his  mind  how  much  of  man's  vain  labour,  and  human 
suffering,  and  unredressed  wrong  is  fossilized  in  those  old 
and  sand-swept  stones;  so,  but  with  feelings  widely  differ- 
ent, may  the  visitor  to  your  building  on  Saturday  have 
contemplated  how  the  Inspiration  of^genius,  and  fervid 
imagination  and  profound  thought,  glow  on  the  canvas,  and 
shine  forth  to  tell  of  that  vast  array  of  intellect  of  which 
those  works  of  art  are  the  visible  and  eloquent  memorials. 
Truly  these  latter  times  are  better  than  the  first.  There 
is  no  book  written,  no  history  ever  penned,  so  full  of 
records,  as  that  Art-Treasures  Building,  of  men  who, 
furrounded  with  early  difficidties,  cramped  by  poverty, 
and  chilled  by  neglect,  had  yet  persevered  with  that 
strong  tenacity  of  purpose,  that  unyielding  force  of  will 
which  carried  them  over  every  obstacle.  The\'  never 
gave  over  till  they  had  attained  their  object.  \  ou  have 
had  the  creations  of  those  men  before  your  eyes,  almost  in 
your  hands.  Who  can  contemplate  the  works  of  that 
brave  old  man,  Bernard  Palissy  the  potter,  that  daunt- 
less Huguenot,  who  for  his  faith  went  to  prison,  and  was 
read^  to  go  to  the  stake,  without  being  struck  with  the 
prodigious  power  of  unshrinking  resolution  he  displayed, 
when,  in  despite  of  failure  after  failure,  the  ridicule  of 
enemies  or  the  sneers  of  friends,  he  still  held  on  till  his 
efforts  were  crowned  with  success.  You  have  had  the 
works  of  him  before  you,  who,  on  seeing  for  the  first  time 
a  painting  of  Raphael's,  exclaimed,  "  And  I,  too,  am  a 
painter  !'*    Read  the  lives  of  the  two  Caravaggios,  and 

fou  will  see  how  much  dauntless  perseverance  can  effect, 
might  in  this  way  go  through  a  large  number  of  the 
names  in  the  catalogue. 

Having  discussed  the  bearings  of  this  question  as  it  re- 
gards the  candidates  themselves,  let  us  now  consider  it  in 
some  of  its  social  aspects.  If  young  men,  who  are  in  a 
great  measure  their  own  masters  when  not  engaged  in  their 
employer's  service,  had  a  steady  definite  object  set  before 
them,  one  that  was  desirable,  and  that  might  be  attained 
ty  a  manageable  amount  of  hard  work,  consider  what  an 
Indirect  but  powerful  motive  to  action  you  would  supply. 
Now  if  a  young  man  engaged  all  the  day  in  his  employer's 
■ervioe,  works  during  his  spare  hours  at  his  subjects  of 


examination  with  all  that  preocctrpatfon  of  mind  which 
hard  work  alone  can  give,  it  is  quite  clear  thai  he  «Minol 
saunter  about  or  frequent  places  of  anrnsemcnt.  The  tw© 
things  are  quite  incompatible.  It  is  theyoimg  man  who 
has  got  nothing  to  do,  who  does  not  cafe  for  reftding, 
whose  idle  evenings  hang  heavy  on  hiv  hands,  he  it  la 
who  is  the  fast  young  man,  not  the  faard-w«>rkiflg  in- 
dent in  a  class  at  a  Meclianics*  Insttttttion.  It  it  an  old 
proverb,  not  more  trite  than  true,  that  tdleness  is  tlie 
root  of  all  evil,  and  experience  confirms  this.  1  hsve 
been  recently  told  by  one  of  her  Majesty's  InMcton  o€ 
schools,  that  the  young  men  selected  by  eompefitfon  ^ap> 
pointments  as  clerks  in  the  Privy  Conncfl  Ofllee  h«Te 
hitherto  given  great  satisfaction.  They  are  so  4|iick  and 
intelligent,  that  they  give  but  little  trouble.^  They  fe- 
quire  but  a  small  amount  of  drilling.  This  is  very  gra- 
tifying; because,  there  are  plenty  of  per»one  on  the 
watch,  who  would  be  delighted  to  di«otrer  any  flaw  in 
their  conduct.  There  is  another  point  of  view,  in  ifrhltAi 
competitive  examinations,  to  be  followed  by  nominations 
to  employment,  iitrould  be  of  the  utmost  possiMe  value. 
There  are  upwards  of  fiOO  clerkships  in  the  Customs,  Post 
Office,  and  Excise,  vacant  every  year.  If  they  wei% 
avowedly  distributed  as  prizes,  see*  how  it  would  aiTecc 
the  stay  of  children  at  school,  about  which  so  mneh  now 
is  said.  Ten  vears  ago,  I  wrote  as  follows :— "  One  great 
advantage  that  might  be  expected  to  arise  from  the 
adoption  of  such  a  plan,** — speaking  of  giving  junior 
public  employments  by  competitive  examination—"  is 
this,  that  instead  of  exciting  the  opposition  of,  it  woald 
enlist  the  schoolmaster  in  its  fivotfr,  and  stinmlate 
his  exertions.  It  would  foster  a  spirit  of  fatod- 
able  emulation  between  the  schools  of  the  same  edncft- 
tional  circuit.  The  proportion  of  candidates  coming 
from  any  given  school,  wliich  should  usually  pass  a  sqo- 
cessful  examination  before  the  examiners,  would  soon, 
in  the  estimation  of  the  public,  become  the  test  of  the 
quality  of  the  education  given  there,  so  that  iostmetois 
of  youth  would  be  appreciated  by  their  merits  and  the 
success  of  thdr  pupils,  and  not,  as  is  httt  too  often  llie 
case,  on  other  groundM  far  removed  from  edncntional 
qualifications.  §nch  a  plan  as  is  here  proposed  would 
do  more  to  raise  at  once  and  Immediately  the  ehatacter 
of  the  education  of  the  middle  classes,  than  almost  any 
other  practicable  one  that  could  be  devised.  It  is  one 
that  would  call  for  no  previous  outlay  or  t^om  pre- 
liminary organisation.  Taking  the  materials  and  ma- 
chinery jprovidod  to  our  hands,  it  would  set  to  work  with 
them.  It  would  not  impose  the  necessity  of  building 
new  schools,  or  of  founding  colleges,  or  endowing  pro- 
fes8orships,  but  being  applicable  to  the  Instlttitions  and 
schools  already  in  being,  would  leave  education  In  the 
hands  of  those  who  at  present  conduct  it.  It  wonM 
interfere  with  no  vested  rights  whatever,  real  or  snpposed ; 
co-operating  with  all,  antagoni^ic  to  none,  it  wcnld 
neither  provoke  hostility,  nor  excite  jealoulirp'.  It  is 
quite  true  that  education  is  looked  ujion  by  the  pablie 
as  a  means  to  attain  something  else,  rather  than  as  in 
end  complete  in  itself.  Now  this  very  state  of 
public  opinion  might  be  bronght  to  bear  with 
Its  whole  force  on  the  improvement  of  edneatton, 
by  directing  into  a  proper  channel  those  motives 
of  self  interest  which  so  absolutely  rule  the  great 
majority  of  mankind.  For  when  men  discover  that  the 
prospective  interests  and  the  future  advancement  of 
their  children  are  palpably  dependent  on,  not  ohsetii^ly 
connected  with,  the  quality  ana  the  amount  of  ednoatlon 
they  receive,  inferior  schools,  imperfect  Instruction,  and 
incompetent  teachers  will  not  long  be  tolerated.*'  Wdl, 
this  was  written  ten  yeart  ago,  but  it  is  the  Staple  of  all 
that  was  said  to  the  purpose  at  the  Conference  at  WillSs*s 
Rooms  some  months  since.  The  thing  comes,  aft^all,  to 
this— create  a  constant  and  ample  demand  of  WeIl*iD- 
structed  persons  for  employment,  and  yon  shall  vsty 
shortly  have  an  abundant  supply.  The  law  of  stipiilj 
and  demand  holds  Just  as  Well  ill  education -as  tn  c<O0^ 
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m»ttan.    Frodaoe  or  create  the  demand,  and 
ikm  mfpks  ia  ioie  to  follow.    Again,  I  have  said,  "  See 
kdw  mch  a  ^steni  as  ihia  would  affect  flchoola  over 
whieb  no  aathority  eao  at  present  eserctse  any  direct 
iiiliiieMo.    A  fioaid  of  Bxamineni  woald  lay  down  the 
aitfajecla  for  eaamination ;  they  woold  define  the  mini* 
man  extent  to  which  the  study  of  these  subjects  should 
her  earned  i  aeoonnta  of  the  proceodnigs  which  took  plaoe 
ai  the  examinatiens  would  appear  in  the  newspapers; 
Usta  oC  questions  woaid  be  pabUvhed,  which  would  in 
9meral  indioftte  the  amoont  of  knowledge  expected  on 
the  several  sabjeets,  the  manner  in  which  they  should  be 
ptepared  and  known,  the  relative  valne  and  importance 
of  tha  aeveral  departments  of  the  examinations.     A 
powerftd  inflaeace  would  be  brought  to  bear  on  schools, 
elassesi  and  private   teachers.     Borne   would   become 
knows   to  the  public  through  the  sooeeases  of  their 
pupils  9  they  would  be  sought  out  accordingly.    Those 
soiioelswoukl  be  filled,  and  their  classes  multiplied,  while 
the  ineflOnient  teacher  would  be  deserted.    In  this  way 
a  reform  iu  existing  schools  would  be  originated,  not  due 
to  pressure  from  without,  to  be  Deutialised  by  evasion 
aod  quibble*  but  snontaneous^  and  therefore  earnest — 
uoieermlr  as  proeeeding  from  causes  everywhere  in  opera- 
tion—and effectual*  as  founded  on  self-interest.  A  reform 
would  ifl  this  way  be  silently,  surely,  and  thoroughly 
eSected,  which  no  Act  of  Parlianient  could  produce,  or 
dflsme  of  the  Court  of  Chancery  enforce.    It  is  so  obvious 
aa  scatoely  to  require  a  paaelng  notice,  thai  the  example  of 
a^few  eueeessful  candidates  iuflaenoee  a  crowd  of  others 
to  foUow  ia  their  steps.     I  believe— indeed,  I  have 
leasofi  to  know — ^that  the  classes  attending  the  several 
lastttutieos  througlMNit   the  country   were   never   so 
flourishing  aa  they  are  likely  to  be  this  winter.    80  true 
it  ia  that  a  lltUe  leaven  leaveneth  the  whole.    Even  the 
veiy  limited  scale  on  whksh  the  Society  of  Arts  has  hitherto 
oooducted  its  experiments  of  examination  has  produced 
loealcBlable  good.    The  success  of  the  candidates  we 
sent  up  to  compete  for  clerkships  in  the  Privy  Council 
Office  proves  the  attainments  of  the  men,  and  the 
elerliBg  reality  of  the 'Cxamt  nations.    Last  year,  we 
were  permitted  to  send  up  two  candidates — they  ob* 
taioed  first  and  fenrth  places,  respectively,  ont  of  five. 
This  year,  four  of  our  men  obtained  first,  second,  fourth, 
and  sixth  places  ont  of  six  vacancies  in  the  Privy 
GouneU  Ofitce,  on  nominations  placed  at  the  dlnposal  of 
Use  Council  of  the  Society  of  Arts,  by  that  consistent  and 
enlighteued  friend  of  edocation,  Lord  Oranville,  who 
gives  up  the  large  patronage  of  his  high  office  to  promote 
the  success  of  this  great  measure.    LottI  Palmerston,  too, 
Ims  plaoed  twonoonnations  at  the  disposal  of  the  Council 
of  the  Society,  as  you  may  have  seen  in  the  public 
papers.    But  while  the  Oovemraent  deserve  praise,  not 
so  much  for  the  little  they  have  done,  as  for  stamping  the  | 
principle  with  official  approbation,  let  me  add  that  the 
eacovragement  which  the  state,  however  well  disposed, ' 
can  afford,  to  promote  in  this  way  the  education  of  the 
country,  is  absolutely  insignificant  as  compared  with  that 
wliidi  the  employisrs  of  IsKour  can  give  by  their  recogni- 
tion of  certified  intelligence  and  industry.     Were  the 
mannfaeturers,  merchants,  public  companies,  and  others, 
to  lay  down  the  rule,  that  other  things  being  equal,  they 
would  gis«  the  preference  for  employment  to  those  appli- 
cants wnoeould  produce  unquestionable  proof  of  industry 
aod  application,  I  believe  the  education  difficulty  would 
he  solved.    I  do  not  say  they  should  be  the  Society  of 
Arts  certificates-mother  liodies,  no  doubt,  will  come  into 
the  fiektv  equally  deserving  of  confidence.    Uut  this  I 
say,  that  the  Soeloty  of  Arts  is  doing  its  best  to  deserve 
your  ooafidenoe.   We  hare  no  wish  te  keep  our  Society  a 
mere  metropolitan  society,  we  desire  it  to  become  a 
national  association.    What  is  the  universal  complaint 
of  thie  detigy  and  the  other  fViends  of  education  through- 
out the  cmmtry?  what  was  the  cause  assigned  at  the 
uMMtlng  of  the  National  Association  at  Birminglwm*,  the 
otlnr  flhy»  for  feiM  early  retainral  of  ehildratt'fi^m  sdioc^  ? 


The  detfands— the  inerearing  demands  of  the  labour 
market  for  the  mtamaA  services  of  the  young;   whfle 
the  idle  and  the  dissolute,  the  headless  ami  the  handless 
live  in  all  the  abject  niisciry  of  eontented  sloth,  at  the 
cost  of  the  community.    There  is  no  natural  love  of 
learning  in  the  people -^they  do  not  value  it;  they  do 
not  respeet  him  among  themselves  who  is  supposed  to  be 
skilled  in  learning,  nor  do  they  think  anything  the  worse 
of  the  man  who  is  without  it.    As  in  so  many  other 
eases,  you  must  create  a  pitblic  opinion  by  whatever 
means  yon  may,  so  that  ignorance  may  be  discouraged 
and  discountenanced.    To  constitute  an  eMctent  public 
opinion  all  classes  most  combine,  and  I  know  of  to 
agency  better  fitted  to  bring  about  that  most  de^rable 
result  than  that  of  tlie  National  Association  for  the  Promo- 
tion of  Social  Science,  inaugurated  last  week  at  l^r^ 
mingtem.    Again,  it  wiU  be  said,  your  examinations 
reach  but  a  small  fraction  of  the  people.    This,  unfor- 
tunately, is  only  too  true.    However,  it  may  be  said  in 
our  defence  that  it  is  something,  in  this  age  of  washy 
talk  and  pretentious  shams,  to  set  an  example  of  actual 
work,  which  the  universities  did  not  thinic  it  beneath 
them  to  copy.    This  is  something,  and  we  shall  proceed, 
with  the  co-operation  of  the  Institutions,  fo  develop  the 
plan.    This  system  of  promoting  education  by  the  help 
of  examination  is  widely  extending  its  influence.    The 
English  and  Irish  Universities  have  taken  it  up;  the 
Royal  Dublin  Society  has  taken  it  in  hand  for  Ireland ; 
Mr.  Acland  has  introduced  it  into  the  western  counties 
with  much  zeal  and  considerable  success ;  while  Mr.  S. 
Tremenbeere,  to  whom  the  education  of  the  poor  is  so 
much  indebted,  has  established  a  similar  scheme  for  the 
children  of  the  poor  in  the  Countv  of  Stafford.    Miss 
Coutts  has  displayed  much  2eal  in  the  same  direction,  by 
her  prises  for  a  knowledge  of  "common  things."    The 
Hon.  and  Rev.  Grantham  Torke  has  establitthed  a  prize 
and  certificate  scheme  for  Birmingham,  while  the  Hon. 
and  Rev.  S.  Best  has  done  the  same  for  the  counties 
of  Hants    and  Wilts.     Even    in  Australia    the   ex< 
ample  of  the   Society   of  Arts  is  held  up  for  imita- 
tion.     I  shall  now  conclude  my  observations  ^th  a 
few  remarks  on  the  political  aspect  of  the  question. 
I  believe  there  can  be  no  donbt  whatever  that  there 
is   a    growing   disinclination,    on    the   part    of    the 
House   of  Commons,  to  deal  with  this   question  in 
a  eemprehensive  form,  or,  indeed,  in  any  form  at  all. 
Look  at  the  summary  rejection  of  Lord  John  Kns- 
seil's  propositions  last  year; — ^hear  the  tone  of  individual 
members  of  Parliament,  addressing  their  constituencies 
or  public  meetings.    This  day  foi  toight  I  was  present 
at  Basingstoke,  at  a  meeting  of  the  Hants  and  Wilts 
Educational  S<x;iety,  when  Mr.  Sclater,  M.P.  for  North 
Hants,  in  the  course  of  his  speech,  said  that — '*  He  did 
sincerely  rejoice  that  the  subject  of  education,  by  com- 
mon consent,  appeared  to  be  taken  away  from  the  House 
of  Commons,     varioue  attempts  had  been  made  to  bring 
forward  a  great  comprehensive  sehcme  for  the  education 
of  the  people  of  this  counti'y.    He  thought  it  very  foi- 
tonate  that  those  attempti  had  been  uniformly  un- 
successful.   He  was  highly  gratified  to  see  the  efforts 
which  were  being  made.   They  were  producing  far  more 
satisfactory  results  than  a  House  of  Commons  Act  of  Par- 
liament."   I  might  bring  before  you  the  observations  of 
many  others  as  well.    Mark  the  altered  tone  of  the 
Time$  newspaper,  that  great  barometer  of  public  opinion. 
Sir  J.  Pakmgton,  that  most  indefatigable  and  zealous 
promoter  of  the  education  of  the  poor,  and  upholder  of 
their  rights,  at  the  meeting  of  the  National  Associa* 
tion  in  Birmingham,  i/he  other  day,  observed,  "how- 
ever unwilling  they  might  be  to  admit  it,  the  fact 
could  not  be  denied  that  Parliament  was  partly  un- 
able and  partly  reluctant  to  deal  boldly  with  these 
subjects,    it  was  said  on  the  previous  evening,  and  ^ 
with    some    truth,    that  Parliament    was    so    over- ' 
whelmed  wHh  work  that  they  had  no  time  to  deal  with 
other  matners  than  tfiose  placed  befbre  them  in  a  distinct 
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and  pmcidoal  shape ;  bat  ho  thought  H  was  a  matter  for 
Aozioua  refleotion  when  they  found  that  Parliament, 
whether  from  want  of  time  or  want  of  inclination, 
hael   as  yet   been  unable  to  dsxii  satisfaetorily  with 
the  momentoos  question  of  education."    Therefore,  to 
meet  this  state  of  things,  you  must  have  local  oi^niza- 
tioo,  and  this,  if  for  no  other  reason,  tliat  no  ready  cut* 
aad-dried  system  will  suit  all  places  alike.    The  instruc- 
%\^  of  the  children  in  a  seaport  town  mu9t  differ  from 
ihat  \n  an  agrieultural  district,  and  this  Utter  would  not 
be  adapted  for  a  manufacturing  locality.  I  really  believe 
that  if  ever  there  Is  to  be  an  organised  and  truly  national 
system,  it  must  be  based  on  local  mana^ment  and  pro- 
▼iiicial'  reepensibility,  with  goTcrnmeat  inspection  and 
periodical  examination.    These  are,  in  my  opinion,  the 
three  fundamental  principles  of  a  national  systom :  local 
organfoation,  gov«niment  inspection,  and  central  exami- 
nation.   I  cannot  stop  here  to  show  what  a  world  of 
diffiouUies   would   vanish   under   a  judicious   combi- 
nation of  these  three   principles.      Now,    I  have  no 
im^n   here    to    enter   on   an   inquiry  how    far   this 
altered  tone  of  public  feeling  is  due  to   the   short- 
comingB  cS  the  official  departments  during  the  last  war, 
whether  some  fear  has  not  been  felt  that  mismanagement 
plight  just  as  easil  V  creep  into  the  department  of  public 
iqstmction,  as  well  as  into  that  of  the  Admiralty  or  War, 
and  I  think  one  consideration  will  prove  to  you  that  you 
have  not  sustained  much  loss  by  the  State  not  taking  the 
maoagement  aqd  control  of  the  education  of  the  peo- 
ple into*  its   own  hands.    Just  consider  what,  most 
probably,  would  the  education  of  the  higher  classes  in 
this  eountry  now  be,  were  the  two  great  Universities  of 
Oxford  and  Cambridge  mere  Government  boards,  consti- 
tuted at  the  will  of  the  minister  of  the  day,  instead  of 
l^og,  as  they  are,  independent  self-governed  bodies, 
^omplotsly  free  from  the  interference  of  the  State,  and 
responsible  to  the  laws  of  the  country,  and  to  national 
opinion  alone.    Do  you  imagine  that  it  would  havo  pro- 
moted the  cause  of  true  religion,  or  the  cultivation  of 
humanising  literature,  or  the  investigations  of  abstract 
8oience>  for  all  of  wlukh  those  splendid  seats  of  learning 
are  nnowned,  were  the  Secretary  of  the  Treasury  to  fiu 
up  all  the  fellowships  in  the  several  colleges,  or  the 
Chancellor  of  ihfi  Filfthftanfir  t^  ar^T^inir^^"  the  revenues, 
or  the  Home  Secretary  to  nominate  all  the  tutors.    Could 
title  wit.  of  man  imagiao  any  exercise  of  patronage- more 
deploraUe  than  this.    9ow,  then,  are  alt  these  fellows 
ana.tuk>r9>  of  whom  I  ^peak,  elected?  .  Why,. by  com- 
petliivQ  examinaUoo.    And  what  ^stem  above  all  others 
would  you  deprecate?  Certainly  that  of  nomination.  Why 
not,  the^y  borrow  a  lesson  from  the  past  and  multiply 
independent  societies  of  this  kind,  to  do  for  the  middle 
and  lower  classes,  that  and  that  only  which  the  Uoiversi- 
ties  do  for,  the  higher.      1  will  venture  to  say  that 
throughout  the  len^h  and  breadth  of  the  land  thexe  is 
not  a  single  Institution  more  deeply  cherished  in  the  verv 
inmost  heart  of  the  nation,  than  these  time-4ionourea, 
ancient  abodes  of  learning,  keeping  themselves  bravely 
in  the  front  of  an  advancing  civilisation.    Is  there  one 
man  in  this  entire  land  who  would  desire  to  see  them 
converted  into  Qovemment  boards.    And  here  one  might 
pause  to  ask  how  it  is  that  men  no  longer  tremble  at  the 
name  of  the  Government.    Shall  I  say  that  we  do  not 
even  respect  it  ?    Do  we  wait  in  trepidation  to  hear  what 
measores  may  be  in  preparation  ?    Nothing  of  the  sort. 
We  well  know  that  there  is  nothing  coming,  or  likely  to 
QOme,  but  what  has  been  well  discussed  in  newspapers, 
pamphlets,  and  reviews,  long  before.     The  feeling  of 
the  people  towards  the  Government  a  century  ago  waa 
Yery  different.    1 1  was  looked  up  to  with  awe  as  a  mystery, 
which  no  utidean  hand  might  toucli,  or  profane  tongue 
censure.    Men  feared  it  while  they  disliked  it.    Now, 
what  is  the  cause  of  this  change?    I  apprehend  it  is  this., 
modem  cabinets  have  abandoned  the  initiative  functions 
of  Qovemment,  and  resolved  themselves  into  Administra- 
tioos.  That  is  to  say,  the  cabinet  of  the  day,  it  makes  no 


matter,  whether  Whig  or  Tory,  Radical,  or  Conservative, 
administers  the  affairs  of  the  country,  while  'the^  cottntrr 
governs  itself.    Hence  Government  ofliciaU,  being  ful^^ 
occupied  with  the  executive  duties  of  their  own  ofliees,  have 
neither  the  time  nor  the  inclination  to  discuss  measarstf  for 
improving  them.  *  Hence,  too,  no  Government  m  th<tt 
days  brings  in,  or  attempts  to  carry,  a  measure  da  ita  own 
responsibility.    It  must  be  urged  from  wittioot ;  popular 
opinion  must  be  brought  to  bear  on  a  question,  before  the 
Government  will  even  entertain  it.    Moreovertoo,  divided 
as  the  country  ts  now  on  this  question  of  edneaflon,  yon 
may  easily  pcfrceive  the  utter  hopelessness  of  the  Qovem- 
ment doing  any  more  than  it  does  at  present.     In  my 
letter  to  the  people  of  Southampton,  I  said,  **  Now  that 
tliis  question  of  education  has  been  discussed  fbr  so  mam 
years  in  all  its  political,  religious,  and  sooial  aspect*, 
without  any  mutual  approximation  of  the  contending 
parties,  and  as  a  national  solution,  in  which  the  txajtfntw 
shall  agree,  seems  now  to  be  as  far  off  as  ever,  woud  it 
not  be  as  well  to  give  over  discussion,  and  witli  the  ma« 
chinery  and  the  means  provided  to  your  hands,  try  Uk 
effect  something  practical.    But  there  is  anotlMr  roa^^on 
why  the  Government  is  every  day  mors  and  ntdt^  dis» 
pos^  to  remit  social  questions  to  itidepeodent  mamp^- 
ment  and  to  local  oi^nisation.  As,  for  exumple,  a  aessiaD 
or  two  ago,  when  Sir  Benjamin  Hall,  instead  of  making  a 
new  Govemmetit  department,  totakecharge  cif  the  Bai;s^^ 
tary  condition  of  London,  established  a  sort  of  ^fa^ 
parliament,  called  the  Board  of  Works.    The  factX  '^^ 
empire  is  becoming  00  vast,  the  intereets  at  sta^  «»  nn- 
portant,  the  varieties  of  the  human  race  we  Ivive  ta  dea^ 
with  so  numerous,  that,  in  the  words  of  th^anoietU  M»» 
torian,  we  can  neither  bear  our  burden&nor  csuat  them 
off.   Our  present  form  of  executive  gOTemiaeat,  wfrich 
differs  very  little  from  Uiat  in  the  tin^  of  Qneen  Annc« 
was  constructed  for  the  government  of  E^gUoA  alooft. 
Now  it  not  only  deals  with  Scotland  and  Ireland,  4nit 
with  the  whole  British  Empire  as  we^.   Why,  our  exports 
during  the  last  seven  years  are  neatly  doubled ;  from  75 
millions  they  have  risen  to  upwards  of  180  mtlliotti^ 
We  have  vindicated  in  the  late>  Russian  war  our  righla 
so  effectually  that  they  are  not  likely  soon  to  ha  qiiea. 
tioned.  We  have  colonies,  the  centres  of  future  olviHsation 
scattered  over  the  surface  of  the  habitable  ^luhe.and.  last  of 
all ,  there  Is  India.    Now,  i  am  not  going  into  any  detail  of 
thoae  horrible  atrocities  with  which  vou  are  ul  unhap- 
pily but  too  familiar.   Why,  the  intelligence  from  Indu 
alone  has  decided  the  question  of  competitive  examina^ 
tion.    When  that  country  shall  be  settled,  as  eoon  fk 
will,  only  reflect  what  a  vast  field  will  be  thrown  Gpetk 
to  British  enterprise  in  India.    Thousands  mpon  thon« 
sands  of  young  men  with  ready  hands  and  resolute  bearta 
will  uphold  the  name  of  England  amongst  that  treacb^- 
rous  and  cmel  people.    Consider  the  vast  number  o£  ap> 
pointments  that  will  now  for  the  first  time  be  held  or 
englishmen.    To  vou  who  are  rising  into  numhood^ 
glorious  opportunities  of  good  will  spring  up  Mx  every 
side.    Many  a  young  man  now  attending  a-  ^iM  at  m- 
Mechanies'  Institution  will  find  his  sphero  %i  actiaa  00 
some  gi^t   railway  or  other  puUic  node  ia  India, 
and  let  it  be  the  reflection  ever  uppemMst  in  the  mind 
of  such  an  one,  liiat  the  natives  are  alwa^  ready  to  tam-^ 
pare,  and  if  possible  to  contrast  the  punty  of  ChriaHan* 
profession   with   the  actual   practice    m    dailV   Hie. 
Some   persons  seem  to  think  that,,  as   soon   «a    the 
present  excited  state  of  opinion  in  this  conntty  shall 
have   subsided,  when   the    Crimean   calamities   tfaall 
have  been  forgotten,    and   men's  thoughts  rrrert   to 
more  peaceful  subjects  of  contemplation,  these  competi- 
tive examinations  will  be  allowed  todrop,  andntttters 
will    gradually    return    to   the   state   fhey    wttte^  fai 
before ;  that  nomination  will  again  take  the  plaM  ttt" 
competition,  and  that  we  shall  have  the  samo  cycle 
of  mistakes,  faults,  and  blunders  all  to  go  over  ligalii. 
Now  I  do  not  believe  this  prediction,  because  I  loofctyott 
this  change  as  a  necessity  of  our  time.  Ton  might  Jntt  aa- 
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well  expect  to  go  back  from  railways  to  stage-coaches,  or 
from  tho  electric  telegraph  to  the  Post  Office,  or  from 
this  Utter  to  the  mounted  and  belted  postman  of  the 
oldw  time.  The  fact  is,  we  English  are  actually  too 
few  in  number  for  the  gigantic  work  we  have  undertaken. 
Here  at  home  are  our  own  vast  coopuncrce  and  manu&c- 
tures  to  be  man^^ged  and  controlled.  What  amount  of 
intellect  is  expended  on  the  trade  of  Hanchester  alone  ? 
Thep  we  have  Australia  to  colonise  and  reclaim^  the  fer- 
tile regions  of  Kew  Zealand  to  civilise.  The  Chinese 
difficuTty  is  looming  on  us  through  the  lurid  mist  which 
rests  on  the  soil  of  India  soaked  and  reeking  with  En- 
glish blood.  The  truth  is,  we  must  cultivate  intellect 
as  we  ojilttvate  com,  and  for  the  same  reason,  that  tlie 
spontaneous  production  of  nature  does  not  afford 
an  adequate  supply.  When  our  ancestors,  or  who- 
ever they  were  who  first  occupied  this  country,  took 
possession  of  it^  hunting  and  nshing,  with  the  scanty 
produce  of  the  soil,  afforded  a  subsistence.  They 
were  soon  forced  to  supplement  natm'e  by  labour.  8o  in 
}ike  manner,  one  or  two  centuries  ago,  the  natural  talent 
wl||jgh  ^ot  up  here  and  there  in  proud  luxuriance  above 
lAQ  dv4rf<$d  and  Atuntedj)roduct«  of  the  intellectual  soil, 
suppliod  aU  our  wants.  We  had  no  lack  of  all  the  energy 
ana  talent  th%t  we  needed;  what  came  to  hand  sufficed, 
^t  now.  all  this  is  ohanged.  Those  persons  whom 
God  for  His  own  wise  purposes  ha#  freely  endowed  with 
those  unpurchaseable  gifts,  must  be  sought  out  and 
cherished,  not  for  their  own  sakea,  but  for  the  common 
use  and  benefit  of  mankind.  And  this  naturally  leads 
ff^e  to  notice  one  or  two  objections  which  you  must  have 
aft^ff  heard  before.  It  has  been  said,  while  you  propose 
to  prooiQtc  intellectual  development  by  the  help  of  these 
examin^tiPi^af  you  do  not  profess  to  applv  them  to  the 
improvement  of  the  moral  and  religions  character.  We 
d4)  qgt  propose  to  do  so,  and  for  this  reason,  that  while 
•xamination  is  t^  tast  of  the  utmost  value  in  ascertaining 
the  reality  of  intellectual  attainments,  it  is  utterly 
worthless  as  a  means  of  ascertaining  the  state  of  our  re- 
jigJiOQa  feelings.  A  man's  actual  knowledge,  whether  of 
jc^hematics  or  physics,  or  chemistry,  or  geogn^phy,  or 
gjo^y  pther  science,  is  in  no  degree  dependent  on  the 
PfiOt^y$  which  induced  him  to  cultivate  any  of  these 
§Qhysc%  iirhether  it  be  love  of  money  or  love  of  fame,  or 
Iov0  of  the  Jtudy  for  its  own  sake»  or  from  tlie  still  higher 
motiy^-tra  sense  of  duty.  Tiie  reality  of  the  knowledge 
is  entirely  independent  of  the  quality  of  the  motive. 
But  now,  on  the  other  hand,  only  think  of  a  man  per- 
forming an  act  of  piety,  or  self-control,  or  benevolence, 
or  self-denial,  because  it  wiU  tell  in  his  favour  at  tiie 
next  moral-examination  day.  Such  a  motive  would 
oomjiletely  transmute  the  nature  of  the  action.  Instead 
of  being  an  act  of  conscientious  duty,  it  would  become 
one  of  calculating  selfishness.  Therefore  we  cannot  be 
too  cautious  in  confining  examination  rigidly  to  the 
;^oof  ^  of  those  things  only  of  which  it  is  the  test,  and 
Ignoring  it  where  its  evidence  is  fallacious  and  illusory — 
luunely,  the  discovery  of  the  true  btate  of  the  moral 
feelings.  Another  popular  objection  is  this,  and  indeed 
I  never  heard  any  opponent  to  competitive  exami- 
nation who  did  not  use  it  as  his  most  popular  and  telling 
argument.  It  comes,  when  stated  plainly,  to  this:  It  is  a 
spurious  and  unwortliy  motive  to  put  before  men  to 
ur^e  them  to  exertion,  the  hope  of  bettering  themselves. 
It  IS  Appealing  to  a  man's  selfish  feelings.  The  dignity 
of  learning,  the  charms  of  literature,  or  the  pleasures  of 
scientific  investigation,  are  their  own  best  rewards.  The 
pleasure  a  man  receives  from  readiiuc,  ought  amply  to 
compensate  him  and  urge  him  on.  Sow  it  is  absurd  to 
speak  of  persons  working  hard  at  the  very  elements  of 
IJsamiog  deriving  pleasure  from  study, — the  pleasure 
may  come  afterwards,  but  at  first  it  is  sheer  drudgery. 
But,  jmtting  aside  the  facts  that  our  higher  classes 
are  stimulated  to  exertion  by  the  hope  of  prizes, 
jKhoWships,  fellowships,  professonhips,  peerages,  and 
.the  like,  puttipg  aside  the  faot  that  we  do  not  say 


to  the  lawyer  who  has  just  triumphantly  gained 
our  cause,  that  the  pleasure  he  muAt  enjoy  from 
the  public  manitestation  of  profound  legal  know- 
ledge, and  the  open  display  of  his  transcendent  eloquence, 
ought  to  be  ample  raward  for  him,  without  dimming  the 
brightness  of  his  enjoyment  by  the  glare  of  tliat  dirty 
dross  called  gold,  in  the  form  of  a  fee  or  refresher ;  put- 
ting aside,  I  say  all  thm,  if  we  assert  that  the  pleasiire  we 
derive  from  study  is  our  fitting  reward  and  justification 
for  pursuing  it,  what  shall  we  say  of  those  who  derive 
pleasure  from  the  reading  of  loose,  immoral,  or  licentious 
books— ^re  not  they  justified,  too?  if  pleasure  be  the 
measure  of  propriety,  do  not  they  satisfy  the  test? 
See  what  your  principle  leads  to ;  bat  I  take  an  older 
and  a  higher  ground  than  this.  I  say,  it  is  a  man's  duty, 
if  God  has  endowed  him  with  any  choice  talent  or  rare 
gift,  to  cultivate  that  gift  to  the  utmost,  for,  we  may  be 
sure  tliat  it  has  not  been  given  him  in  vain ;  and  not 
only  to  cultivate  it,  but  to  use  it,  and  to  make  it  known. 
If  God  has  endowed  a  man  with  a  talent  for  mathematics, 
it  is  his  duty  to  cultivate  mathematics.  If  he  has  been 
entrusted  with  no  such  gift,  he  is  not  called  on  to  enga^ 
in  this  study.  All  this,  you  know,  is  infinitely  better  said 
elsewhere,  in  a  Book  I  hope  familiar  to  all  of  you :— "  To 
whom  muchisgiven,  of  him  shall  much  be  required."  We 
may  be  quite  certain  of.. this,  that  every  aet  of  ours  per- 
formed now,  will  tell  upon  the  future.  No  human  eye 
may  trace,  much  less  historic  pen  record*  their  silent, 
imperceptible  influence,  in  ages  yet  to  come.  Small 
though  it  be,  vet  it  will  be  there.  How  often  do  the 
mightiest  results  seem  to  follow  from  the  most  minute 
and  apparently  trivial  actions.  Illustrations  lie  close  at 
hand,  but  I  liave  no  time  to  use  them  now.  The  efiecta 
of  human  actions  will  vibrate  thiough  successive  goaen^ 
tions  of  mankind,  just  as  the  pebble  dropped  into  the  sea 
sends  a  vibration  to  the  furthest  recesses  of  the  ocean. 
Minute  and  feeble  is  the  electric  shock,  yet  it  flashes 
tluMisands  of  miles  along  the  telegraph  wire.  Let  iM, 
then,  follow  the  advice  of  the  Preacher  r-^'*  Whatsoever 
thy  hand  findeth  to  do,  do  it  with  thy  might,  for  there 
is  no  work,  nor  device,  nor  knowledge,  nor  wisdom  in  the 
grave."  We  shall  then  rest  from  our  labours,  and  our 
works  shall  follow  us. 


DESIGNS  FOB  LAYING  OUT   THE  SURFACES 
AND  SUBSOIL  OF  NEW  STREETS. 

The  Metropolitan  Board  of  Works  having  agreed  to  a 
resolution  "  j.hat  prizes  be  offered  for  public  competition 
for  desiffns  shoxving  the  best  mode  of  laying  out  the  sur- 
face and  subsoil  of  the  new  street  in  Southwark,  as  an 
example  of  a  first-class  street,  and  also  for  the  street  in 
Westminster  as  a  second-class  street,  showing  the  dis- 
position of  the  private  vaults,  sewers,  gas,  and  water 
pipes,  telegraph  wires,  with  any  parts  of  the  soil  appro- 
priated to  other  useful  purposes," 

The  following  prizes  were  offered : — 

For  first-class  streets    100  guineas. 

„     50 

10 

And  for  second-class  street 50 

20 
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In  reply  to  the  advertisement,  thirty -nine  competitors 
sent  in  designs,  which  are  now  being  exhibited  in  the 
great  room  of  the  Society  of  Arts,  by  permission  of  the 
Council,  and  will  remain  on  view  till  the  2ist  November. 

The  plans  have  been  referred  to  a  Committee  of  seven 
persons,  consisting  of  four  professional  men,  the^  Chair- 
man, and  two  other  members  of  the  Board,  assisted  by 
the  Engineer  and  Superintending  Architect.  Mr.  Alder- 
man Cubittand  Mr.  Wright  were  the  members  to  be 
associated  with  the  Chairman,  and  Mr.  R.  StephensQn, 
Mr.  T.  Hawkesley,  Mr.  G.  Lowe,  and  Mr.  T.  H.Wyatt 
constituted  the  professional  members  of  the  Committee. 
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TM  Cotmniitee  report,  that  they  have  been  assisted 
hf  J.  W.  Bazalgetle,  Esq.,  engineer,  and  Frederick 
nnhtble,  Esq.,  Snperintcnding  Architect  to  the  Board, 
«M  hiiTe  umiDiinoosiy  awarded  the  sereral  prizes  as 
follow :-" 
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U.  t).  DavU,  227,  M&ida- 

BiHwest    ; 

^Jattet  Thonin  Ksowles, 
1,    RftjmoiMl  bnUdingi, 

^    Graj's-inn.... j 
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The  Committee  add :— "  The  difficuliies  in  the  way 
of  arriving  at  a  satisfactory  decision  hare  been  ytry 
great;  nd  general  principles  were  found  to  apply,  nor  was 
ft  wMSiMe  either  to  approve  or  condemn  all  the  parts  of 
any  of  the  designs  sabmitted  io  competition.  Your 
OomniMee  have  therefore  selected  those  designs  which 
appeared  to  them  to  be  most  stisceptible  of  such  practical 
adaptatteiM  aa  would  render  them  roost  generally  ap- 
plicable to  the  etrcumstancesof  the  metropolis." 

Ifhe  main  object  has  been  to  devise  such  a  system  of 
Mibwavs  between  the  surface  of  the  streets  and  the  sewers, 
M  shall  euflke  for  the  arrangement  of  gas  and  water 
pipes,  telegp^aphic  wires,  &c.,  so  that  they  may  be  readily 
aeeestfble  for  repairs,  and  that  the  constant  disturbance 
of  tlHr  roadways  hr  the  most  frequented  thoroughfares 
may  for  the  future  be  obviated.  Most  of  the  competi- 
tors propose  the  eensiruetion  of  a  continuous  vault  or 
passage,  about  eix  feet  in  height,  under  the  centre  of  tlie 
readway  in  eaeh  street  along  which  the  water-pipes,  gae- 
pipes,  and  telegraphic  wires  can  bo  carried,  and  from 
wotefa  ready  aooeas  can  be  gained  to  the  sewers  beneath. 
In  some  of  the  desigas  the  main  waterpipes  are  placed  on 
«aoh  aide  of  the  Vaulted  passage,  the  gaspipea  being  alcove 
or  below  tbem,  while  in  others  the  waterpipes  are  ar- 
ranged oa  one  side  the  subway  and  the  gaspipea  on  the 
alliei9« 

Mr.  Davis,  to  whom  the  first  prize  was  awarded,  pro- 
poses the  formation  of  a  oontinuoua  subway  or  passage, 
about  9ft.  in  width,  under  the  oentre  of  the  road,  and 
above  the  sewer.  On  either  side  of  this  passage  would 
run  the  water  mains,  and  alcove  them,  supported  upon 
stone  cbrbdts,  the  gas  mains,  fie  proposes  that  the  vaults 
should  be  constructed  the  whole  length  of  the  street  on 
either  side  of  the  passage,  and  observes  that  this  system 
would  afford  increased  cellarage  to  the  hoiucs — ^an  im- 
portant consideration  to  business  quarters  of  the  city. 
The  subway  would  be  wide  enough  to  allow  a  man  to 
walk  ha  the  centre,  and  the  gas  and  water-pipes  would  be 
fixed  in  such  a  manner  that  they  would  be  easily  acces- 
sible for  repairs.  The  telegraphic  wires  would  be  carried 
along  the  subway  on  projecting  stone  corbels.  Entrance 
to  the  subway  would  be  obtained  b}'  vaults  reserved  at 
the  intersections  of  streets  at  distances  of  about  400 

Crdi.  If  this  plan  were  carried  into  effect  any  distur- 
nee  of  the  surface  of  the  roadway,  unless  for  the  pur- 
pose of  renewing  it,  would  seem  to  be  unnecessary.  The 
ooit  of  Ita  adoption,  including  vaults  for  the  houses^ 
Would  be  £36  per  linealyard,  or  about  £10  per  yard  mora 
than  the  cost  of  the  ottUoary  system. 


Mr.  KnowkSf  who  gained  the  second  prise  ia  41m  iiraft 
class,  proposes  the  formatiovi  of  a  ceDtial  subway,  l5fL 
in  width,  with  vaults  on  eHhsr  side,  the  expenee  of  the 
oonstmetion  of  the  side  vaults  being  defrayed  feiy  the 
owners  of  buildings  fronting  the  street.  He  reeonHnends 
that  ventilating  shafts  for  the  main  sewers,  to  be  carried 
sttfiieietttly  high  io  discharge  all  noiioufl  gases  int9  the 
atmosphere  above  the  surrounding  housetops,  should  be 
provided  at  the  interseetlone  of  streete  at  eertain  inter- 
raks,  TYm  estimated  cost  of  this  |4an  for  first^Uua  streets 
would  be  £32  14s.  7d.  per  lineal  yard,  ezclusire  of  the 
expense  of  eonstructing  the  private  vaulta,  or  £16  5i,  7d. 
per  yard  for  second-class  street^). 

The  first  prize  in  the  second  class  Wks  obtained  by  Mr. 
Cullingford,  who  proposes  the  formation  of  a  passage 
over  the  main  sewer,  along  which  the  pipe^  fbf  the  sop- 
ply  of  the  water  and  gas  and  the  telef;raphiu  wires  can 
be  jfixed.  He  suggeste  that  the  sewers  and  pasnges 
should  be  ventilated  by  means  of  flues,  carried  Info  the 
chimneys  of  each  alternate  house,  side  by  side  with  the 
kitchen  flues,  with  which  they  should  be  carried  up  to 
the  top  of  the  building.  The  cost  of  this  design  api^ed 
to  a  first-class  street  is  estimated  at  £15  per  lineal  yard, 
or  £12  per  yard  for  a  secotid-Gla>s  stfeetv 

Mr.  Reddall,  who  gained  the  second  priae  in  theeeeond 
class,  suggests  tite  formation  of  a  contiiroone  paange 
below  the  footpaths^  of  sufficient  capacity  to  eontain  the 
water  and  gas  pipes,  and  to  allow  wmmen  to  perform  aU 
necessary  repairs  and  alterations.  He  also  reeomatenda 
means  for  preventing  the  escape  of  the  effinvium  froin 
the  sewers,  and  proposes  a  system  of  ventilalien  Tety 
similar  io  that  siTggested  by  Mr.  CuUingfonl;  The  ce- 
timated  expense  of  carrying  out  this  |^n  woold  be  £98 
per  lineal  yard  fbr  a  first-class  street,  and  with  sHgfat 
modificaffons  the  system  would  be  applieafaie  to  aeceiid* 
class  streets. 


ABSENIC  IN  PAP£B  HA^GINQS. 

Dr.  AlfVed  Swalne  Taylor,  In  his  evidence  beAire  Hie 
Select  Committee  of  the  Honee  of  Lords,  last  aeaiion,  on 
the  *'  Sale  of  Poisoni/  Btll,*'  after  pointing  oat  that 
arsenic  was  much  used  in  several  manufsetum,  such  as 
in  tlie  manufacture  of  glass,  especiallv  opal  glass,  of 
shot,  in  the  steeph?g  ef  •  grain;  and  in  ItiDing  the  fly  in 
sheep,  states  that  the  largest  quantity  of  arsenic  used  in 
this  country  is  used  in  the  manufacture  of  paper  for 
covering  walls.  He  considered  it  very  injurious  ooth  to 
those  living  in  houses  papered  with  this  aftfde,  aa  well 
as  to  those  employed  in  the  manufacture.  An  hislance 
was  publislied  m  a  medical  work  of  some  caaea  of  illnea 
occurring  to  persons  living  in  a  room  papered  with  this 
paper,  and  the  effects  were  described  ae  tlioae  arising 
from  arsenic.  Dr.  Taylor  had  no  doubt  that  the  injuri- 
ous effect  arose  from  this  cause,  and  referred  to  twocaaes 
which  had  been  communicated  to  him,  from  Someisei- 
shire  and  from  Birmingham.  The  colour,  he  airs,  is 
put  on  very  loosely  indeed ;  it  contains  nearly  filty  per 
cent,  of  the  poison]^  and  he  believes  that  Uiete  are  many 
cases  of  illness  occurring  io  persons  living  in  rooms 
papered  with  this  kind  of  paper.  It  is  used  in  the  caae 
of  both  cheap  and  dear  papers.  Tlie  colour  is  perma- 
nent, and  that  is  why  it  is  selected  for  use.  It  u  need 
in  both  the  light  and  dark  greens,  but  chiefly  in  the 
light.  In  the  oases  to  which  Dr.  Taylor  referred,  the 
effects  produced  were  constrictiott  of  the  throat',  nauaea, 
loss  of  appetite,  tingling  numbness  In  the  extremities, 
and  eevere  headache.  The  only  contact  between  the 
individuals  and  the  poison  wae  that  arising  from  the 
ordinary  dust  collecting  in  the  room.  Dr.  Taylor  was 
informed  that  the  gentleman  and  hie  wife  sat  In  the 
room  for  a  length  of  time  during  the  day.  and  fmmt  gas 
in  it  at  night,  and  were  unable  to  account  for  their  tU- 
ness.    Dr.  Hinds,  of  Manchester,  advised  the  partiei  to 

go  to  the  sea-side ;  they  went,  and  recovered  thnrlieallh, 
ot  on  returning  home,  they  again  baeame  IM,  aad  the 
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syinptoim  beitttf  Bimflar  io  those  resnUing  ff«m  anetiie, 
Vr.  mtidi  wte  wd  to  tear  off  a  portion  of  the  paper,  and 
send  H  tip  to  toirh  for  examination,  when  arsenic  tras 
detAct«d.  In  PniMia,  papers  of  this  deaeription  are  not 
permitted  to  be  sold.  Green  copper  eoloors  containing 
ftrsente  are  mbjeet  to  control,  ana  are  not  permitted  to 
Be  so!d  M  water  or  oil  colours,  for  painting  ih-door  work 
or  printinff  paf^-hangings.  If  found  on  the  premisee 
of  dealers  In  the  latter  articles,  thef  ati0  confiscated,  and 
the  owner  Is  pnnishod  by  fine  ot  tmpHsonment.  After 
th(i  publication  of  the  Birmingham  ease,  Dr.  Taylor  re- 
ceived the  foflowtng  letter  :— 

"  I  Tentttra  to  take  the  liberty  of  forwarding  some 
green  flock  paper— and  shall  be  particularly  obliged  if 
Toa  would  inform  me  if  there  is  any  arsenite  of  copper 
iu  the  green  flock  of  it.  A  friend,  and  iKitieut  of  mine, 
who  menda  a  considerable  part  of  the  day  in  a  room 
lately  uung  with  it,  lias  been  suflering  for  some  time  past 
from  irritation  of  the  throat  and  chest,  and  I  should  at 
once  order  the  paper  to  be  removed  should  there  be  any- 
thing injurious  about  it.** 

He  examined  the  paper,  and  found  arsenic  in  it. 

Dr.  Taylor  handed  into  the  Committee  an  envelope, 
the  green  tint  on  the  inside  of  which  he  had  examined. 
Mid  found  to  be  formed  of  arsenite  of  copper. 

There  is  also  an  orange  yellow  which  contains 
arsenic,  but  not  so  commonly  used  as  the  green.  In  tlie 
ahnps  where  it  is  sold,  Dr.  Taylor  was  told  that  although 
it  was  known  to  be  dangerous.  It  was  valued  for  the 
colour  not  fading,  and  it  was  found  to  show  ofT  optical 
and  other  imtrttosents  better  than  any  other  colour.  Dr. 
Taylor  related  that,  on  one  occasion,  he  had  a  loaf  of 
bread  served  on  liis  table  at  breakfast,  the  bottom  crust 
of  whieh  eontained  this  anenite  of  eopper.  He  after- 
wards traced  It  to  the  baker's  shop,  where  he  found  that 
the  baker  had  )ia4  hie  slieWee  papered  And  the  shop  re- 
decorated with  this  obnoxious  paper,  and  there  were 
Mvnethinf  like  150  loaves  placed  upon  the  shelves  in 
contact  with  tbie  arsenite  of  eopper.  He  considered  it  a 
ittost  dangerous  sobetanoe  to  be  used  In  the  free  way  in 
wbieh  It  is,  and  that  some  such  control  as  that  in  Prussia 
shouM  be  adopted,  and  other  colours  need  instead. 


Mi 


OA9-FLAME  FURNACE. 
The    following    is   extracted   from   the    MecKaniet* 


Bf .  Qoesnet,  Admiralty  Bngineer,  and  M.  Socket,  Di- 
rector  of  Naval  Construction,  both  of  Cherbourg^  France, 
have  made  a  report  upon  a  gas-flame  furnace,  the  inven- 
tion of  M.  Beaufom^,  from  which  we  condense  the  fol- 
lowing information  :^^ 

In  accordance  with  an  agreement  dated  28rd  Feb., 
1866,  M.  Beauftmi^  delivered  at*the  port  of  Cherbourg 
a  halting  apparatus  constructed  according  to  his  new 
system.  This  apparatus  had  been  applied  to  the  boiler 
of  the  Northern  Forge  at  that  port,  where  expcrimente 
were  made  with  it. 

Instead  of  burning  the  fuel  directly  below  the  boiler, 
M.  BeauAimg  first  transforms  It  Into  gas  in  a  separate 
apparatus;  and  then  conveys  this  gas  to  the  boiler,  where 
its  complete  combustion  causes  the  generation  of  the 
steam.  This  separate  apparatus,  which  M.  Beauftini^ 
terms  a  gasifler,  consists  of  a  furnace  constructed  very 
like  that  of  a  locomotive,  with  a  water-apace  substituted 
for  the  tube-plate.  Coal  is  heaped  upon  the  fire  bars  to 
a  considerable  height;  say  20  to  28  inches,  according  to 
the  quality  of  the  coal.  The  air  neoetsary  for  the  gaei- 
fioatlon  Is  supplied  in  suitable  quantities  below  the  fire 
bars,  by  means  of  a  blowing  fan.  The  oxygen  of  tlie 
air  supplied  causes  very  active  combustion  amongst  the 
lower  lavert  of  coal  In  contact  with  the  fire  bars,  eon- 
tettlng  the  coal  Into  earbonie  acid  gas;  and  this  gas  In 


paning  through  and  amongst  the  tipper  Ufert,  wkloh 
ought  always  to  remain  blaek,  beoomea  oonveBied  ant# 
carboolo  oxide  and  aoenmulates  in  the  upver  part  oftk» 
lumaee  raised  with  nitrogon,  and  doubtleaa  hydioflea 
also.  These  gtses,  the  temperature  of  which  ia.  but 
slightly  elevated,  are  conducted  to  the  boiler  through  a 
wrought  lion  pipe,  and  enter  the  boiler  fumaoe  after 
having  been  tlioroughly  mix^,  in  a  chamber  termed  the 
burner,  with  a  suitable  proportion  of  air  sopplied  by  tbie 
blowing  Ian.  After  having  been  once  ignited  in  the 
boiler  famace,  the  gases  continue  to  bum  as  fast  as  they 
are  supplied.  The  flamee  produced  aet  on  the  heating 
surface  of  the  boiler;  and  the  gases  remaining  after 
combustion  pass  through  the  flues  and  escape  into  the  at- 
mosphere under  the  pressure  due  to  the  blowing  fan,  no 
chimney  being  required. 

The  gasifler,  In  consequence  of  the  water  space  with 
which  U  is  surrounded,  is  itself  a  small  boiler,  the  water 
in  it  absorbing  the  heat  developed  in  tlie  gasifying  pro- 
cess, and  utilizing  it  br  forming  a  oonsideiable  quantity 
of  steam,  which  is  added  to  that  of  the  larce  bolkr. 
The  ftimaoe  of  the  gasifler  is  supplied  with  fuel  through 
a  passage  In  the  top  of  the  apparatus,  tbia  passage  Gioai- 
Ing  the  steam  space  and  opening  into  the  famaee,  whilst 
It  U  fitted  with  doors  or  valves  at  both  extreuiitiei,  ao 
that  the  fuel  can  be  inttodnoed  Into  the  fumaoe  withoot 
opening  a  communication  with  the  atmosphere^ 

A  few  simple  and  Inexpensive  alleratioM  pequirs  it  tw 
made  in  the  brickwork  setting  of  ordinary  beilen  iti 
Order  to  adapt  them  for  being  hsated  bygaa^  The  flta 
bars  being  removed,  a  brickwork  platform  Is  constracted 
In  their  place,  and  on  this  platlorm  a  number  af  farielH 
work  passages  are  formed,  with  opening*  awanaai  te 
allow  a  portion  of  the  Ignited  gases  to  oome  directly  into 
contact  with  the  boiler  surface.  These  passagee  an 
quite  indispensaUe,  and  form  what  nay  be  ealled  a  heat 
regulator.  Thev  heat  the  gases,  which  arriving  in  too 
eold  a  state  would  not  be  completely  burnt  did  ikrr  not 
oome  in  contaet  with  highly-heated  furfaeea  before  Mag 
Ignltad. 

The  boiler  of  the  forge  is  of  12  honMa  power}  It  has 
a  total  heating  surface  of  lfl7}  square  feel,  and  when 
arranged  in  the  ordinary  way,  it  has  a  grate  snrlkeaaf 
121^  square  feet. 

The  gasifler  supplied  by  M.  Beaafum4  hai  a  gtaie 
snrfkoe  of  5\ square  feet,  and  a  depth  af  fu^  of 'Sf) 
inches  can  be  plaoed  in  it.  The  total  height  of  tlie-ap* 
paratus.  Including  the  ash-pan,  ^e.,  is  11)  feet;  and, 
taking  extreme  external  measurementa,  tin  apnea  oe* 
eapied  amounts  to  290  cuUe  feet.  To  place  the  ap> 
paratus,  and  to  allow  enfileient  room  for  attending  to 'it, 
a  space  measuring  at  leaet  10  feet  by  6}  feet  is  reqnired, 
without  including  that  taken  up  by  the  blowing  fair  and 
the  donkey  engine  which  drives  It.  The  cylinder  of  the 
donkey  engine  is  3.9  inches  diameter,  and  the  stroke  7.9 
inches;  whilst  the  maximum  speed  is  170  revolutaons 
per  minute  with  a  pressure  of  fiveatmosphem,  the  blow- 
ing fan  being  made  to  torn  at  tiie  rate  of  1.000  revolu- 
tions per  minute,  by  a  belt  and  pulley.  The  blowing 
fan  is  two  feet  in  diameter  by  one  foot  in  width,  and  tiie 
pressure  of  the  blast  produced  when  the  fan  makes  1,000 
revolutions  per  minute  is  equal  to  a  column  of  water 
1.97  inches  lligh. 

The  Beaufom^  apparatus  requires  more  attention,  aJid 
gives  perhaps  a  little  more  trouble  than  an  ordinary 
boiler ;  still  an  ordinary  flreman  is  quite  capable  of  at- 
tending to  it. 

When  the  boiler  and  gasifler  are  eold,  that  is,  when 
the  flre  has  been  extinguished  for  mora  than  twelve 
hours,  It  requires  considerably  more  time  to  get  up  the 
steam  than  with  the  ordinary  furnace— about  26  mimtles. 
At  Uie  nme  time,  when  the  flre  In  the  aasifler  can  be 
kept  In  during  the  Intervals  between  wonclng  houra,  as 
M.  Beauftime  proposes,  this  Inconvenienoe  does  not 
exist. 

TheBeaufum4  appatatushasatooanother  incomranleaDe, 
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v^ioli  if,  felt  every  time  the  fuel  is  stirred.  This  opera- 
tiof^  jpecQssitates  the  opening  of  small  apertures  for  the 
intr^laction  of  the  poker,  permitting  large  quantities  of 
oarbqpic  oxide  to  escape,  the  presence  of  which  in  the 
boiler  bouse  is  injurious  to  the  fireman,  unless  the  atmos- 
pfiere  is  renewed  with  sufficient  rapidity. 

Firiially,  there  are  mioature  explosions  which  take 
pl^ce  on  igniting  the  gases  in  the  boiler  furmce,  when 
t^  precaution  is  not  taken  of  shutting  ofif  the  supply  of 
aiijp  uiiMl  the  moment  when  the  light  is  applied,  and  when 
io^cbpsebuenee  the  furnace  and  flues  are  filled  with  car- 
bonic oxide  mixed  with  air.  There  is,  however,  not  the 
lightest  danger  attending  these  explosions. 

.If)  order  to  obtain  a  standard  for  comparison,  pre- 
liminary experiments  were  made  with  the  boiler  heated 
by  ih^,  ordinary  furnace,  to  ascertain  what  quantity  of 
Btjeaiaper  lb.  of  coal  could  be  raised  under  these  circum- 
^pce^s  The  bric)i:work  was  in  rather  a  bad  condition, 
fp^  bn\y  4.85  lbs.  of  water  were  converted  into  steam 
of  a  pressure  of  five  atmospheres  per  lb.  of  Newcastle 

When  employing  the  same  coal,  on  applying  the 
Beai:^iiiQ6  apparatus,  the  quantity  of  water  converted 
iBlto- steam  of  a  pretsure  of  five  atmospheres  per  lb.  of 
ooal,  '^hich  was  increased  at  each  experiment  in  conse* 
quenee  of  repeated  improvements  in  the  working  of  the 
apparatus  finally  reached  8.26  lbs.  This  shows  that  the 
KMiofam^  apparatusrealizes  a  saving  in  fuel  of  41  percent. 
in  the  production  of  a  given  amount  of  steam.  It  is, 
however,  necessary  to  ^raake  a  deduction  for  the  steam 
uied  by  the  donkey  engine  driving  the  blowing  fan, 
vhteh  mdiiDea  it  t«  about  7.8  lbs.,  a  result  whicli  still 
flhowrs^WrViDg  of  38  per  oent. 

-^fai-theee  two  series  of  experiments  the  production  of 
«ftaMa  waaestisBUfcted  by  Uie  quantity  of  feed  water  used 

I'^onbitoae  a  very  io^perlect  n^thod — but  tlie  only  one 
«t  command, 
ddfiiiog  the  whole  of  the  experiment«  with  ihe  i^ 

SAue  the  eooaamptioB  of  smc^e  was  complete,  a  very 
tsBioke  only  being  seen  to  issue  from  the  chimney 
ft  thafael  was  stirred,  caused  by  the  temporary  pro- 
dvclioii  of  ant  excess  of  gas  compared  with  the  air  sup- 
^liedt    This  smoke  was  almost  imperc^tible,  and  more- 
over lasted  Imt^ran  instant. 
<  Doring  this  series  of  experiments  it  was  ascertained 
tiiai'the  temperature  of  the  residuaiy  gases  on  leaving 
4lu  fines  was  still  suActenily  high  to  m^t  sine;  there 
.  ^M%  .then£Qc«,  undoubtedly,  a  considerable  loss  of  heat, 
ai  those  gmsn  should  not  have  hud  a  temperature  ot  more 
ikukUjQf^  Cepti^rade  (dOS^  Fafar.)    This  arose  in  oon- 
JW^mejgfTthe  heating  muikse  being  insufficient. 
.^^BttOttierexyerimmiteTWore  made  with  tlie  Beanfum^ 
-Ap|iMatufl»  but  with  other  than  Newcastle,  coals,  in  all 
reiving  very. advantageous  results. 


'♦• 


^ANSIT  BETWEEN  PARES  AND  LONDON. 

*the  following  is  extracted  from  the  City  article  of 
,1he  Timii  of  Tuesday  last : — 

^  "It  appears  that  the  India  mail,  vid  MirseiHes,  con- 

,natlng  of  3d  boxes,  was  conveyed  from  Paris  to  London 

in  a  nttle  over  eight  hours  on  Thursday  last,  vid  Bou- 

.Ipgne  and  Dover,  by  s^ial  trains  and  steamer.    This  is 

the  quickest  transmission  of  a  mail  that  has  ever  been 
effected  from  Paris  to  London." 


SUBMARINE  CABLES. 


A  numerous  meeting  of  engineers  was  held  at  the 
Town*haU,  Kanchester,  on  Wednesday  morning,  to  re- 
oeive  from  Mr.  John  De  la  Haye  (of  the  firm  of  De  la 
•Hajra  and  Bloom)  an  explanation  of  a  new  invention  for 
wbieh  he  has  taken  out  a  patent,  for  submerging  sub- 
marine electrio  cables.  Mr.  Richard  Roberts  presided, 
and  Jfr.  Be  la  Haye  said  his  atteotioD  had  been  drawn 


to  the  subject  bv  the  failures  in  laying  the  Mediterranean 
and  Atlantic  telegraph  cables.  The  plan  he  would  adopt 
would  be  to  encase  a  cable,  prepared  like  that  for  the  At- 
lantic Ocean,  in  a  soluble  compound  (the  compodtioo  of 
which  ho  would  not  now  mention),  capable  of  floating  it 
for  a  time  on  the  surface  of  the  water.  The  coating  he 
proposed  to  use  for  this  purpose  he  supposed  would  bold 
it  on  the  surface  of  the  waves,  whilst  about  five  mUes  of 
cable  wore  paid  out  from  the  vessel,  before  ft  began  to 
dissolve,  and  as  it  would  dissolve  gradually,  so  the  caUe 
wi»uld  sink  gradually  to  the  bed  oi  the  ocean.  By  this 
means  he  calculated  that  there  would  always  be  about 
five  miles  of  cable  lying  on  the  surfaee  of  the  water  in 
the  wake  of  the  vessel,  and  the  remaifider  wMM  describe 
an  incline  to  within  one  or  two  hundred  feet  of  tlie  bed 
of  the  ocean,  so  that  there  would  be  c<ftnpafutlvely  little 
strain,  and  consequently  less  liability  tff  breakssj^.  The 
cable  would  descend  into  the  ocean  almost  horizontally, 
instead  of  nearly  perpendioularly. 


SOUTH  KENSINGTON  MUSEUM. 

During  the  week  ending  17th  October,  1857,  the 
visitors  have  been  as  follows : — On  Monday,  Tuesday, 
and  Saturday  (free  days),  2,856;  on  Monday  and  Tues- 
day (free  evenings),  />,686.  On  the  tfiree  students'  days 
(admission  to  the  public  Gd.),  504.  '  One  students*  even- 
ing, Wednesday,  171.    ToUl,  9,307. 


■«*v 


f  rffcttMngs  nf  Ittstittttints. 


Portsmouth  and  Portska. — The  report  of  the  Lite- 
rary and  Philosophical  Society  fbr  the  past  year  state" 
that  there  has  been  an  increase  in  lite  number  of  mem- 
bers, and  in  the  arerage  attendance  at  the  lectures  and 
public  discussions.  It  was  the  earnest  desire  of  the  com- 
mittee to  announce  in  their  programme  for  the  sesston 
a  course  of  illustrated  seientific  lectures,  but  this  much 
desired  object  was  unattainable ;  however,  arrangements 
are  now  in  progress  for  its  accomplishment.  The  prac- 
ticability of  extending  the  operations  of  the  sodeiy  by 
combining  claiis  instruction  with  systematic  courses  of 
lectures  has  engaged  the  attention  of  the  committee.  A 
detail  of  the  Society  of  Arts  scheme  of  examinations  was 
given  at  one  of  the  ordinar)*  general  meeting^,  when  a 
resolutibn  was  unanimously  passM  to  the  ^eci  that, 
taking  into  consideration  the  great  value  of'  the  Certifi- 
cates granted,  and  of  the  prizes  aynrdtd^hy  th^ .Society 
of  Arts,  to  those  candidates  who  pass  a  suooessful  exami- 
nation, it  would  be -advantageous  to  establish.  pre|iaratory 
classes  for  students  who  might  "bo  deffrduk  :to  l^ecomc 
candidates  at  the  examinations.  deVersi  gentlemen 
present  having  exprepsed  their  willingiiess  to  oouduc; 
classes  when  fbrmed,m  circular  was  Issued  ^o  the  mem- 
bers, stating  that  instruction  would  be  giv^  in  the 
following  subjects : — ^Mathematics^  ipeehanics,  physio- 
logy, botany,  writing  from  dictation,  English  histor>% 
and  Latin.  During  the  past  year  the  committee  nr- 
oeived  a  communication  from  the  committee  of  the 
Athenaeum,  proposing  that  deputations  from  the  society 
and  frdm  tne  Watt  Institute  should  meet 'the  cotr.- 
mittee  of  the  Athenieum,  to  consider  to  \vh^  extcc: 
the  three  societies  might  be  eniitiled  to  ^-opencte,  with 
a  view  to  inci>ease  the  interest  and  effectiveneqs  oi 
their  prooeedings.  The  invitation  V^s  ^i^sctepted,  and 
seTeral  meetings  were  held,  at  wh^h  t^Bsoitttloos  in 
favour  of  the  principle  of  co-oneraiton  with  reference 
to  the  contemplated  classes,  the  llbirary  d^psrtzneQt. 
and  the  arrangements  for  courses  of  Iccturen  on  various 
branches  of  science,  were  passed,  as  we^  as  auggesti<i«f 
as  to  the  propriety  of  making  in  conceH  such  arrange- 
ments  for  the  formation  of  museums  as  ^  vrMA  bare 
for  their  object  only  the  illustration  of  the  mii  vari<i!H 
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brancHes  of  acienoei  ihe  I'oUowlng  lectures  have  been 
gWeo  during  *lie  past  seasiou :— Dr.  jEngledue,  "  Human 
JPhysiology;"  J^ir.  H.  Hobbs,  "Society  of  Arfca  Ex- 
aminatioDs  ; "  Dr.  Baikio,  B.N.,  "  The  Becent  Dis- 
coveries  iu  Central  Africa  ;"  Mr.  J.  C.  Buckmaster, 
"  The  Electric  Telegraph;"  Mr.  J,  Bennett,  F.R.A.S., 
"  The  History,  Construction,  and  Mapufacture  of  a 
Watch;"  Rev.  E.  G.  Holland,  "American  Scenery;" 
Mrr  Bavion»  "  A  Working  Model  of  a  Marine  Steam 
Engine;"  Rev.  H.  A.  Plow,  B.D.,  F.8.A..  F.K.A.S,, 
"The  Plurality  of  Worlds;"  Mr.  Hamilton,  "The 
Colonies;"  Mr.  G,  Garnett,  "The  Construction  and 
MaaageaieDt  of  Steam  Boilers ;  and  the  CauAos  and 
Prevention  of  Steam  Boiler  Explosions ;  "  Mr.  J. 
Bennett,  F,Ii.A,S..  "  Women  and  Watch-work;"  Mr. 
HarringU>fi«  '«  Systematic  Philosophy,  including  new 
Theories  of  Light  and  Heat ;  "  Mr,  Spence,  "  The 
Bessemer  Process  of  Manufacturing  Iron ; "  Bev.  B.  K. 
Edwards,  B.A.,  "  Photography;"  Mr.  Stockman,  "The 
Mother  Tongue  of  England ;"  Mr.  H.  Wood,  "The 
General  Features  oC  Portsmouth  Harbour;"  Mr.Hamilton, 
"  The  British  Colonies;"  Mr.  H.  Wood,  "  The  General 
Features  of  Portsmouth  Harbour  ;  *•  Mr.  G.  Garnett, 
"  Water:  its  Chemical,  Geological,  and  Mechanical  Re- 
lations ;  with  especial  reference  to  the  Borough  of  Ports- 
mouth Improved  Water  Supply ; "  Mr.  J.  Ellis,  "  Mental 
Calculation;*' Rev.  J.  Power,  M.A„  " Infusorial  Life, 
or  Some  of  the  Marvels  of  the  Microscope."  Several 
donations  hav»4Me»  iimmU>-4o  ihe  liWaryduring  the  past 
year. 

WAKEFtetp.-fTJie  annuM  general  meeting  of  the 
Mechanics'  Institution,  was  held  on  Wednesday  evening, 
August  26th,  Col.  John  GCPorge  Smyth,  M.P.  (the  Pi-e- 
sident),  in  the  chair.    Tbe  honorary  secretary ,  Mr.  John 
Lockwood,  read  the  report,  which  congratulates  the 
members  on  the  continued  prosperity  of  the  Institution, 
and  shows  that  the  past  year  has  tended  more  fully  to 
confirm  its  position  as  an  educational  society.      The 
number  of  members  is  822  as  compared  with  812  la»t 
year.     The  following  lecturea   have   been  ^delivered, 
and  w^ere  very  well  attended: — ^E.  A.  Leatham,  Esq., 
H.A.«    «'  A  Talking  Lecture  on  his  Becent   Trip  to 
the  East;  Mr.  Edmund  Wheeler,  London,  "  The  Curi- 
osities of  Insect  Life,"  (2nd  lecture) ;  Mr.  Barnett  Blake, 
agent  and  lecturer  to  the  Yorkshire  Union  of  Mechanics' 
Institutions,  "  The  Literary  Beauties  of  the  Bible ;"  Mr. 
J.  White,  Leeds,  "  The  Advantages  of  Art  Education ;" 
Rev.  B.  S.  Bayley,  Hereford,. "  The  Life  and  Poetry  of 
Daute;"  T.  Brittain,  Esq.,  Manchester,  "Microscopic 
Demonstrations  of  tlie  Animal  Kingdom  ;"  H.  Munroe, 
Esq.,  M.D.,  Hull,  "  TheOeniusand  Writings  of  Hood," 
(2na  series);  G.  Dawson,   E$q.,   M.A.,   Birmingham. 
"  Popular  Proverbs,  their  Wisdom  or  want  of  it ;"  B.  F. 
Homer,  Esq.,  M.D.,  "  Travels  at  Home;"  Bev.  W.  B. 
Bowditch,  "  Ti&e  best  means  of  raising  Mechanics'  Insti- 
tutions to  their  true  Educational  Position;"  Bev.  B. 
Bruce,  M.A.,  Huddersfield,  "  The  English  Universities, 
espoeially  in  their  relatipns  to  the  Working  Classes ;" 
Bev,  E.  Mellor,  M.A.,  Halifax,  "  On  his  Tour  in  Swit- 
zerland ;"  Mr.  J.  Bichardson,  Hull,  "  The  Oracles  and 
Necromancy  of  the  Ancients,  contrasted  with  the  Fortune- 
telling,  Clatr\'oyance,  &c.,  of  the  Moderns,"  Illustrated ; 
Mr.  D.  Dean  Calvert,  Morley,  "  A  Labourer's  Thoughts 
on  Life,  Labour,  nud  the  Pursuit  of  Knowledge ;"  Pro- 
fijisor  H,  P.  M.  du  GiUon,  Bradfoi^,  "  A  History  of 
French    Literature;"    Mr.    Amos   Maudsley,    Nostell, 
"  Adoration,  its  Philosophy  and  Poetry  ;"  Leo  H.  Grin- 
don,  Esq.,  Manchester,  "  The  Analogies  between  Animals 
and  Plante,"  illustmtcd ;  B.  Baker,  Esq..  Leeds,  Inspector 
of  Factories.  "  The  History  of  a  Beer  Barrel ;"  W.  B. 
Jlilner,  Esq. ;  Bev.  H.  S.  Brown,  Liverpool,  "  .ffisop's 
Fables;."  Rev.  R.  Harley,  F.lt.S.A.,  Rastrick,   "The 
Power  of  an  Idea;"  Rev.  W.  R.  Bowditch,  "Fire-damp 
*nd  lie  Causes,"  lUustrated  by  specimens  and  drawings ; 
Bev.  H.   Batchelor,  Sheffield,  "  The  Varieties  of  the 
Human  Race;"  G.  W,  Harrison,  Esq.,  «•  Reminiscences 


of  the  Rhine  fend  Switzerland,  in  185^;*'  Rev.  J."  6\ 
Eastmead,  "  Robinson  Crusoe,  ferid  ihe  man  who  ^r6l« 
it;"  Rev.  J.  Stuchbery,  B.A.,  "  Sir  Isaac  KeWton|"  R(iV,' 
J.  B.  Paton,  M.A.,  Sheffield,  "  The  Brothers  Bethune }*{ 
Rev.  T.  Hincks,  B.A.,  Leeds,  "A  Day  by  the  Sea-eide.*' 
Illustrated  by  specimens  and  di-awings.  The  library  I^a8 
been  increased  by  the  accession  of  315  volumes,  Ulakiiu[ 
an  aggregate  of  4,667  volumes.  Agreeably  to  an  ar^ 
rangement  made  with  the  Corporation,  copies,  of '  thd 
Commissioners'  Specifications  of  Patents  hav6  been  con- 
fided to  the  keeping  of  the  Institution,  and  will  Ife'  ar- 
ranged iu  a  separate  rootn,  for  convenience  of  gen^Hi 
reference  by  the  public.  The  Committee,  Obsfemitig^he 
increased  iniiwrtance  now^  attached  to  class  instrticubtl, 
and  feeling  the  imi)ctus  given  to  this  deparlnienlwJiUf 
chanics'  Institutions  by  the  ^iety  of  Arts  Exatiiina- 
tions,  is  desirous  of  forwarding  the  movement  In  f^Vouf 
of  direct  and  systematic  teaching,  and  trusts  that  this  ^11 
receive  that  consideration  from  the  new  committee  tnat 
its  importance  demands.  The  following  shows 'the 
number  of  Pupils  on  the  class  books,  and  the  Awengf^  at- 
tendance : — 

KniBber'of 

Elementary  Classes,  (Mates,) 190 

Do.'  ( Females, ) . . .    95 

Grammar  Class 18 

Free-hand  Pencil  Drawing 8 

Practical  Art  Class 14 


*i 


......•*....«•  «.. 


JlttMidMML^ 
60; 

Irft'  > 

'  •4'' 


i***« 


}>' 


t»^^ltl    I* 


Total      »06  '«0'     • 

In  the  month  of  April,  a  Board  of  Examlnets  havingbiM 
appointed  for  that  purpose,  the  whole  of  the  oiMses  iwf 
examined,  and,  at  a  meeting  afterwards  held,  'fHi«ei4fifi'- 
catcs  and  4  prizes  were  awarded .    The  elementaiy  elanMi 
were  examined  in  arithmetic  (by  means  of  printed q>os« 
tions),  writing  from  dictation,  and  reading.    ThaignsO' 
mar  class  was  examined  orally.    The  dva^ti^  mod  ip^tLC- 
tical  art  classes  by  printed  papers^  requirmg  rtiintim 
geometrical  definitions,  and  the  woricing  of  the  pfoblems 
given,  and  also  by  an  inspeotion  of  the  ilni^ogsi'  •  'EbMe 
examinations,  whilst  derolvlng  considerable  kbonf  '«li 
the  conductors,  are  found  to  have  a  most  evident!  vli^ 
l)eneficial  influence ;  giving  a  decided  itfiBnhitf''bDth4o 
teachers  and  pupils.    The  Natural  History  depBrtitent 
has  hM  its  meetings  on  each  alternate  Friday  eini^ntag^ 
a  series  of  excursions  have  also  been  mnde  to  vJI'ious 
places  in  the  neighbourhood  during  the  summer  mootbff. 
A  cabinet  has  been  purchased  by  a  special  sabsoriptioff,' 
and  various  valuable  donations  of  fossils,  plants,- inseefi, 
birds'  eggs,  &c.,  Ac,  have  been  pressnted  by  thenmiitaB 
and  thetr  friends,  and  further  oontributiors  are  hivHed. 
The  department  numbcri  30  members.      The 'penny 
savings  liank  connected  with  the  institution,  has  met^witli 
much  success,  the  amount  received  during  the  past  year 
being  £56-5  Is,  Id.,  in  10,166  deposits,*'* With  reference 
to  the  Society  of  Arts  esamioationa,  a  preparatory:  class 
was  established  early  in  the  Session  for  those  members 
who  purposed  offering  themselves  as  candidates,  and  a 
separate  class  room,  furnished  with  all  the  text  bc^Ks 
required,  was  set  apart  for  their  accommOdatfon,  every 
effort  being  made  to  ensure  their  success.    The  comnrtitee 
also  took  the  initiator^'  steps  for  the  appointment  of  a 
Local  Board  of  Examiners  for  this  district.    The  relult 
of  the  examination  shows  that  only  one  of  the  candidates 
failed  in  securing  a  certificate.  At  the  Normanton  branch; 
the  number  of  memlMrs  has  adifanoed  from  46,  as  stated 
in  the  last  report,  to  94.    400  books  have  been  purchased 
as  a  permanent  library,  the  supply  from  the  general 
library  being  still  continued  as  formerly.    The  issae  of 
books  has  been  greater  than  last  year.    The  following 
lectures  have  been  given  at  Normanton : — >W.  R.  Mtlnerr 
Esq.,  '*  The  Human  Frame,"  (2  lectureey;  Mr.  B.  Lto^ 
A  Beading,  "  The  Lady  of  Lyons ;"  Rev.  E:  Higginnen, 
*  Plurality  of  Worlds;^'  Bev.  W.  Mason, "  Louis  Xy I. 
and  Marie  Antoinette,"  (^  lectures) ;  Mr.  A.  Ash,  **  A 
Glance  at  the  History  of  Mus{e ;"  Mr.  B.  BlakQ,  *'  Cek- 
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bi»tionof  Chrisimaa;"  Samuel  FaiyDe,  Esq., "  Work  and 
WoridDg  Men;"  Mr.  I.  Maaoii,  Beading,  **  Henry  the 
BigWi7»         

.   **  .  mmmmmmmmmmm^mmmmmmmmmim 

.■  -n  -      ■  ■ 

9sw  M699  or  Gitbino  BiooK.^The  Crm  of  Heaiy  D«iuijr 
and  Saa,  of  Waiarfocd,  bare  fitted  «p  a  portion  of  their  pKniMS 
iw  cnriiifr  haeoB  with  ice ;  and  bjr  meaai  of  thi«  plaa  they  am 
mM  to  he  aUe  in  the  wanneet  pert  of  Che  year  to  eend  nild 
caipd  becoii  auite  eweel  to  the  Bnglish  vurket.  Wbeo  tlie  pige 
an  killed  aoa  cut  up,  tbey  are  placed  ou  beocbee  in  Ui^  jxn- 
deisrettad  eisterns,  rendered  water-tight,  and  eubjeeted  to  the 
action  of  pickle  cooled  with  ice,  which  is  renewed  to  as  to  keep 
H  at  a  low  temperatare,  and  after  three  weeks'  treatment  the 
bacon  comes  out  perfectly  cured,  hard  and  sweet. 


1648. 


1970. 


1038. 


23ft. 


PA'^NT  LAW  AMEKDHICMT  ACT. 

arruoATiom  roa  PATatrre  Aim  paoTBonoar  almwbs. 

IFrcm  OautU,  Ockber  16.] 
DMed  1»*  Jmme,  166T. 
Jalet  Clorb  Dleolmlkit,  Paris— Aa  improred  method  el  a^aaa- 
iMtariair  ganaaelSa  whereby  one  (armeatmaj  be  changed 
la  Ibrm  to  that  aC  lereral  oUien. 

DaUd  IM  Jmme,  1897. 
WUliam  Boitth,  10,  Sallsbarj-street,  Adelphl— Improrements 
la  chromotypographlcal  printtay  preasee.    (A  eommnaica- 
iton.) 

D9ied  VMk  Jd^,  UVI. 
Blppoljte  Langr,  Paris— An  engine  or  apparatosfor  Obteiaiof 
motlTe  power  br  mi  frnprored  method  of  appljiag  steam, 
faa^  or  boaSei  air. 

I^oletf  MtfJidfr.  1857. 
WUUaa  JohasoB*  ftteekpoci— Improrenents  U  looms  Ibr 

WMfiOf. 

DmUd  Mift  AuguO^  1867. 
Jeha  Qedfa,  6,  WoIUaftonstaMt  Soath. SftrnAd— Improve- 
meats  la  earelopes  for  letten  and  other  docamoats.    (A 
eommanlcatioo.) 

Doled  IHk  September,  1857. 
Uriah  Bootk,OaBsdan4own— Improrements  In  boots  and  shoos, 
appUrebto  in  part  to  shoes  fbr  horses. 

Dated  10<A  September,  1867. 
Henry  Lawfbrd,  St,  Bemertf-street— An  improrement  in  the 
maaateoiare  of  dining  tables  aapaodlng  and  contracting  tops, 
appMeeble  alao  to  oUwr  sipaiBdlag  aad  eontrsctlag  pUacs. 
J4)ha  LeaUa,  Olaseow— Improremeats  la  carding  or  preparing 
tezfUe  materials.    (Aeommunlcation.) 
Dated  UA  September,  1857. 
WWII—   Porter  MoCaUam,  Birmingham— latproicmants  in 
msfhinery  nsed  for  stamping  or  niMng  motets. 
'Dated  12a  September,  1857. 
WHMam  Ooasage,  Widnes— Improyemeots  in  the  manolhctnre 
ef  soda  aad  potash. 

D^td  litk  gepiember,  1867. 
Thomas  Waierhoase,  Claremont-plaoet  Bhetteld— Certain  im- 
prorements  in  machinery  or  apparatus  for  applying  steam 
and  atmesfheric  air  to  aotnatiog  aad  goreming  Horge  ^d 


Dated  litk  S€ptetmber,t9b1. 

M13.  Hngh  Qrearea,  Now  Palace-yard«  W«stmin«ter— ImproromenU 
in  oonstrtteting  the  pennaneat  ways  of  rsUways. 
Dated  I8tk  September,  1867. 

Mae.  David  Liobtoastadt,  Caade-street— Impvorameats  In  the  nsa- 
nubotnrs  of  palp  of  which  paper  aad  other  flhbriesare  com- 
posed. 

Dated  mb  September,  my. 

MiA.  Robert  Kaj.  Oaatietoa  Print  Works,  near  £oefadele-ImproTe- 
meats  In  machinery  or  apparatus  for  printing  calico  and 
other  textile  ikbrics. 

Mbl,  William  Bestwick,  Salford,  near  Manchester— An  improred 
material  snitabls  tw  skirt  springs  and  other  similar  pw- 


JHM.  BIcliani  Quia,  5,  Bodoey-sircet,  PentonvUle— ImproToments 
in  the  oonstmctiOB  of  oases  suitable  Ibr  containing  photogra- 
phic and  other  plotares. 

Dated  ittOeUber,  1867. 

3619.  James  Ward,  38,  Chareh  street,  Lirorpool—improrements  In 
pomps  applicable  for  mines,  ships,  and  other  purposes. 
Sma  lidgh,  Manchester— Certain  improvements  In  machlneiy 
or  appamtm  nssd  in  spinning  and  preparing  ootton  and  other 
fllcoos  substances,  parU  of  which  are  also  applicable  to  aw* 
chlneiy  or  appantos  generally. 


2623. 


is  10  be 


9627. 

^628. 
«531. 
4638. 


2537. 

2560. 
9641. 
2543. 

2645. 
2647. 

2648. 

2661. 
2668. 


Jamm  Mnrdodi  Napier,  Vine<etreeC,  Ye(lL-feed-*l 

meats  la  printing  BMcbiaes. 

DaM%iidOetober,l9b1. 
Lolgi  I>e  Cristolbris,  Mdan— Beaulating  the  1 

or  the  rallvaj  lownmntlres  ealneUaed  fh 

called  the  De  CristoCDiis  sscandiag  aad 

tire  apparatus. 
Alfred  Illingworth  aad  Henry  IUingwerth.Bia8iiti.  Test- 

■hire— ImproTcments  la  machiaei7  or  appantas  fw  cemMag 

wool  v*4  other  fibrous  sahstaoees. 
John  Bweet  WlUwsy,  Bristol— An  improved  appeiBtas  to  set 

•s  agas  valve. 
Peter  Kerr,  Paisley— improvenNnt*  la  prspaitng  1 

threads  or  yarns> 
Alexander  Maepherson,  Garstalrs,  Lanark,  N.B.- 

ments  in  the  inanufiiciure  of  fences. 

Dated  3rd  October,  1M7. 
Robert  Greeo,  Crawshaw  Booth,  1 

<— Improvements  in  raising  or  fordM  U^aidf, 
William  Hiiey  and  Tbomas  Bilc^.  Greetlaad,  naer  HelUhx— 

Certain  improved  means,  machfaery,  orapparatns  far  "  mv- 

Ing"  or  e:vering  the  lisU  of  taxdle  fiibdcs  pessloas  to  the 

dyeing  of  such  frbrlcs. 
Oeorge  Chowler,  Dippertown,  Levdown,  Ezelar— Improva* 

menu  in  the  anangement  and  conjunction  of  £q^  arrocky 

and  other  buoys. 
William  Edward  Hewton,  66,  Ghaa««y-ieae--Cas4aiB 

ments  in  machinery  ibr  making  mould  candles. 

municatioo.) 
John  Biobbs,  Sidney  street,  North  Shields,  aad  Oooqps  Bogar 

Hall,  UnsktiLstreet,   North  Bblelds— ImrnewBmale   fta 


pumps  for  raising  water  aad  other  Uaelds. 
Dated  M  October,  1867. 

John  Rttbery,  Birmingham— Improvements  In  the  1 
of  certain  parU  of  umbrella  and  parasol  fUcaltam. 

WUliam  Ricbardsoa.  6,  Raoelagh  grove.  PimUeo,  aad  Geen 
Rlcha.dson,  2,  Copenhafeoalreet  Wwt,  leUngtoa— Fertfy 
or  wholly  stopping  wheels  of  carriages  of  every  descriptlau 
whan  in  motion,  and  sneh  break  or  breaks  ia  to  appllad  by 
the  motive  power. 

Qeorge  Davles,  1,  Serle  straet,  Llncolnni4nn. 
In  the  combustion  of  coal  without  smoke,  whleh 
ments  are  also  applicable  to  the  oombustloo  ef  ( 
ofAiel.    (Aoonunnaliafiloa.) 

liOnls  Beoaers,  Now  York— lavrovemeake  la  ., 

exhibiting  daguerreotype,  photographic,  and  other 
scopio  views  and  pictures.    (A  commuaicathm. ) 

John  Penford  Harvey,  Bpalding,  Unednshlra— I 
chlnory  ft>r  cruslilng  laJsd  or  cJoda. 

WEEI^Lr  LIST  OF  PATENTS  8EALSP. 


Oc^berlMk, 
1074.  Thomas  and  Frederick  So|^ 

den. 
ia78.  WUliam  Wettd. 
1077.  Robert  Hindle. 
1094.  Thomas  Harris. 
1098.  WiUiam    Henry    Doaring 

OranviUe. 
1107.  John  Cowdery  Marthi. 
1113.  John  Underwood. 

1211.  Frederick  Walton. 

1212.  Frederick  Waltoa. 
12M.  Thomas  Baldvln. 
1235.  Edward  Tucker. 
1304.  Th^od^re  Llpkau. 
1317.  Robert  WUson. 
1321.  John  Miller. 

1361.  WlUiam  Uyde  and  Joshua 

Uydo. 
1488.  John  Wesley  Hackworth. 
1470.  John  Croaslvy. 
1513.  4.1flrad  Vincent  Nswion. 
1949.  WiUiam  Edwaid  Newton. 

October  804. 
1136.  Cerolamo  Cavanna. 


1138. 
1144. 

1148. 
1162. 
1160. 
1162. 
1167. 

1168. 
IITO. 
1188. 
12L4. 
1220. 
1242. 
1884. 
1300. 

1322. 
1854. 
1622. 

193d. 

1908. 
2168. 


WUliam 
Qeorge   B 
^PolUrd. 
JohnXSamotL 
Albert  DecMiit 
WUliam  Clark. 
Thomas  Craidock. 
Samuel    Snndwfand    • 

Richard  Dean. 
Ednumd  Wilder  g^«^. 
Thomas  Mann. 
Alfred  Eddingtcm, 


Joaeph  Seetfe  Graaahow 
Juste  Uerrerow 
WiUiam    ColtoB 

bridge. 
JohnMllkr. 
Michael  HfiUT. 
Peter  Annandle 

Fontalnemoreau. 
John  Loach,  J 

Salt,  and  3«tea  Cay 
Edmond  '^ 
Frederick 


PiLTB.tT3  o.t  waiaa  ras  Sruv  Dorr  or  X60  mAM 

October  134*.  J  (ktaber  lUk 

2186.  Anthony  Borohard  Baron  ]  2236.  Samuel 
von  Ratben.  |  Deeby. 

2I07.  John  Goope  lladdan. 

October  lUk', 
2221.  Alfred  lUiogwortb  and  H. 

nilngworth. 
2261.  Charies  Cowper. 
Ottubat  1614. 
2234.  Robert  Walter  Wlnfiold. 


2238.  John  Piatt. 
»Th( 


2311.  WUliam  Raid. 

Oe«06ertiai. 
2387.  Pater  Armsad  la 
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FBIDAT,  OCTOBER  30.  1867. 


MARINE  ALGiE. 

The  foUowing  letters  upon  this  subject,  from 
His  Excellency  Sir  John  Bowring  and  Dr.  Mac- 
%mmDk^  have  been  received  by  the  Secretary. 
Notice  of  the  arrival  of  the  specimens  alluded 
IjO  win  be  giyen  in  the  Journal  ;— 

*•  GoTcrnment  Hoaae«  Hoar  Kong,  Avg.  37, 1857. 
••  Mf  Deati  Sir, — My  friend,  Dr.  Macgowan,  of  Ningpo, 
hi^  requeated  me  to  be  the  cliannel  of  conveying  to  your 
Soeietj  A.box  of  ap9ieisaaM  of  algtt,  whioh  HhSgM  may 
bedtfetned  of  9C3m»  interwtin  refereuee  to  the  inquiries  in 
which  yon  have  been  engaged.  He  ia  a  veiy  diligent  man 
and  iuiefal  missionary,  azid  has  made  several  valuable 
contributions  to  icientifio  koowledge.  I  shaU  always  be 
most,  happy  jbo  render  yon  any  servtceain  these  regions. 
'^aam,ifco.,  "JOHK  BOWkSg." 


*♦' 


*««  Ningpo,  jQly  26, 1857. 
ICy  DfeAB  StB,— The  receipt  by  last  mail,  in  regular 
coui3^,.of  the  Journal  of  your  Society,  seemed  to  remind 
ma  that  my  indebtedness  for  the  favour  has  got  beyond 
my  means  of  requital.  However,  observing  in  it  the 
announcement  that  you  had  offered  a  Prize  for  essays 
on  edible  algn,  it  occurred  to  me  thai  1  might  do 
a  mite  of  good  by  sending  for  inspection  some  speci- 
mens of  afimentary  algso  used  in  this  part  of  China. 
Thr6ugh  the  kindness  of  His  Excellency  Sir  John 
Bowring,  I  send  several  alga,  which  X  suggest  may 
be  submitted  first  to  some  botanical  authoritv  on  that 
order  of  plants,  and  then  to  some  analytical  chemist,  so 
that  the  results  may  be  availed  of  by  the  competitors  for 
the  prii^es,  or  that  uie  information  may  be  turned  to  ac- 
oouni^  in  connection  with  the  subject  on  which  you  have 
invited  inquiry.-   The  most  impcnrtant  is  the 

"  1.  Tcuh§hmU  gcass,  so  named  from  the  plaoe,  on  the 
cout  of  Formosa,  whence  it  is  procured,  it  is  used  for 
making  Tang'Uai  (ocean  vegetable),  No.  8. 

"  0.  Niu-mau  ( Ox-hair \  grass,  made  into  an  ioed  jelly, 
and  sold  in  the  streets  in  not  weather,  sugared. 

**  3.  JStdi44i (Sea-tape),  sent  into  the  interior,  wherever 
foaAl  eoal  is  used.  It  is  considered  corrective  of  the  de* 
leterious  exhalations  of  that  fhd.  It  is  usoaUy  boiled 
with  pork,    "f  hia  kind  comes  fh>m  Shantung  province. 

•'4.  TKfAtai  (Purple  vegetable).— Often  eaten  as  it 
ia,  to  give  reHfih  to  rice,  or  cooked. 

*'IS.  Fdk'ttai  (Hair  vegetable). — Boiled,  either  with 
animal  of  vege^ble  artides,  forms  ^  broth.  Also  the 
gills  eaten  with  sugar. 

'^  6i  KhUoi  ^Henfoot  vegetable). — ^Cooked  with  soy  or 
vinegar.  Used  by  women  to  mjuce  the  hair  f^txej  and 
to-straDgthoQ  it. 

*«7.  Sea»tapet  from  Japan.  It  is  prefened  to  the 
fimeib*  ':  ^.  >   '  -       "  • 

**8.  Faff^-<iaf]{ooean  vegetable) ;  the  article  marked 
No.  1  rTan*shwm  grass),  prepared.  Within  the  past  few 
yeasetae  Ohiaese  &ive  learnt  the  art  of  preparing  this 
from  the'  Japanese. 

'  «  As  the  box  of  specimens  must  be  sent  oft  before  I 
can  complete  what  I  meant  to  say  on  these  algs,  I  must 
write  again  by  next  mail.   Excuse  abruptness. 

«•  Very  truly  yours, 

<«  D.  J.  MACGOWAN." 


TONNAGE  BEGISTRATION. 

The  following  is  the  report  by  Mr.  Charles  Atherton, 
Chief  Engineer  of  Woolwich  DockyardJ;o  the  Committee 
appointed  by  "Che  British  Association,  to  inquire  into  and 
report  on  the  deficiencies  of  tonnage  and  engine-power 
registration : — 

1.  The  olyecU  of  public  utility,  fiscal,  mercantile, 
scientific,  and  statistical,  sought  to  be  attained  by  the 
tonnage  and  engine-power  registration  of-  shipping,  or 
which  registration  may  be  expected  to  subserve,  are  pre- 
sumed to  be  as  follows,  namely : — 

To  constitute  the  base  on  which  fiscal  or  governmani 
dues  and  other  dues,  so  far  as  leviable  on  shippiug,  such 
as  light  dues  and  pilotagei  river  improvement,  and  hv'- 
bour  and  dock  dues  may  be  equitably  assessed^  alao*  in  a 
mercantile  point  of.  vi<^y,  ^h*\  \fiiJp\m4  t-^nnagft  of  a  ship 
may  be  expected,  as  heretofore,  to  constitute  the  base  of 
the  contxaet  price  for  building,  buying^  selling,  and  char- 
tering of  ships,  namely,  at  so  much  per  ton.  Tonnage  is 
referred  to  in  advertisements  as  designating  the  capa- 
bilities of  a  ship  for  cargo ;  the  manning  of  ships  is  prin- 
cipally based  on  their  tonnage,  and  in  respect  of  naval 
amiitectural  science,  the  immersed  displacement  of  a 
ship  being  the  only  recognised  measure  of  the  total 
weight  (including  the  ship  herself),  propelled  by  the 
power  of  wind  or  steam  fVom  place  to  place,  is  an  im- 
portant element  which  registration  may  be  expected  to 
supply ;  but  tonnage,  under  the  Act  of  1854,  being  eon- 
fined  to  internal  measurement  only,  is,  as  respects  ex- 
ternal displacement,  a  delusive  term,  in  so  far  that  all 
termamade  use  of  inacience  to  signify  quantityre^piire 
to  be  definite,  whereas  tonnage  does  not  embrace  the 
external  cubical  admeasurement  of  a  ship  wiilixe^e^ieQce 
to  any  determinate  line  of  fioalation ;.  and  as  to  engine- 
power,  the  "  nominal  horse-power"  of  a  steam- ship  is 
always  registered  as  the  engine-power,  but  there  i|i  no 
legal  definition  of  the  amount  of  power  denoted  by  the 
term  "  nominal  horse-power,"  and  engineering  practice 
has  not  prescribed  or  adopted  any  specifip  measure  or 
definition  of  the  nominal  uorse^power  unit,  so  that  the 
registered  "  nominal"  horse-power  defines  nothing;.. and 
as  scientific  investigations  into  the  relative  merits  and 
capabilities  of  ships,  in  a  locomotive  point  of  view,  are 
based  on  the  mutual  relation  of  displacement  (that  is. 
the  cubical  admeasurement  of  the  immersed  portion  of 
the  hull),  propelling  power,  and  the  m^eed  attained,  it 
follows  that  the  present  registration  of  shipping,  as  re- 
meets  their  tonnage  and  nominal  horse^wer,  affOrda  no 
definite  measures  of  quantity,  either  as  to  ship  or  engines, 
available  as  data  forjudging,  on  scientific  principles,  of 
the  relative  dynamic  capabilities  of  Ateam-ships,  thereby 
eomparing  the  dynamic  merits  of  difierent  types  ofbuiH. 
As  respects  ttatiiiict,  some  of  the  statistics  of  trade,  such, 
for  example,  aa  the  gross  amount  of  the  imports  and 
exports  between  Great<  Britain  and  other  countnee  during 
any  particular  year,  are  based  on  the  aggregate  tonnage 
of  the  shipping  that  may  enter  and  leave  Great  Britain 
during  that  tune  (see  Trade  and  Navigation  Keturns 
for  the  year  1856] ;  and  tonnage,  under  the  Act  of  1854, 
not  being  baaed  on  those  measurements  of  external  dis- 
placement that  would  give  the  capability  of  a  ship  for 
carrying  weight  of  cai^o,  it  follows  tliat  statistics  based 
on  ships'  tonnage  do  not  indicalft  the  amoant  of  trade,  as 
respects  the  weight  of  goods  actually  conveyed.  It  is 
Mibmitfted,  that  shipping  registration  would  be  greatly 
improved  if  it  afibraed  data  available  for  the  purposes 
above  referred  tQ,  embracing  not  only  the  capacity  of 
ships  for  h<^ing  bulk,  but  also  their  capability  for 
carrying  weight. 

2.  The  present  system  of  tonna^  admeasurement  gives 
the  space  or  roomage  of  a  ship  available  for  cargo  in  cubic 
feet,  100  cubic  feet  of  such  space  or  roomage  for  cargo  con- 
stituting, under  the  Act  of  1854,  the  unit  of  tonnage  re- 
gistratioo.  Doubtless,  this  is  an  essential  element  of  regis- 
tration, bat  its  utility  would  be  greatly  enhanced  if  the 
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capability  of  the  ship  for  carrying  weight  were  also 
known.  The  measurement  which  defines  the  weight  of 
cargo  with  which  a  ship  may  be  loaded,  is  the  displace- 
ment contained  between  the  plane  of  light  di-aught 
floatation,  when  the  ship  is  ready  to  receive  her  cargo, 
and  the  plane  of  deep  draught  floatation,  or  load  line, 
down  to  which  the  ship  may  be  safely  loaded.  This 
displacement,  taken  in  cubic  feet,  and  divided  by  35 
(there  being  35  cubic  feet  of  sea-water  in  a  ton  weight*), 
will  give  the  capability  of  a  ship  for  carrying  dead 
weight,  provided  that  the  stowage  thereof  do  not  destroy 
the  required  stability  of  the  ship;  but  neither  this  nor 
any  other  method  of  determining  the  cai)abilihr  of  a 
ship  for  carrying  weight  is  recognised  or  provided  foi 
by  the  present  law,  namely,  the  Merchant  Shippinsr  Act 
of  1854,  for  the  internal  roomage  or  bulk  tonnage  of  rfw- 
similar  vessels  bears  no  constant  or  definite  ratio  to  their 
cargo  displacement  or  weight  tonnage  above  referred  to. 
3.  As  respects  the  mercantile  utility  of  tonnage  regis- 
tration, it  is  presumed  that  the  registered  tonnage  may  be 
expected  to  constitute  the  legal  recognition  of  the  size 
and  capability  of  a  ship,  by  which  alone  all  ships  might 
be  commercially  advertised.    For  example ; — 

Australia  Black  Ball  Line. 

Lightning  2,090  tons  register. 

Jweph  Tarratt  1,000  „ 

But  what  do  we  find  to  be  the  commercial  practice  under 
the  present  law  ? 

Tne  deficiency  of  the  present  system  of  tonnage 
registration  for  mercantile  purposes  is  demonstrated,  by 
shipping  advertisements  so  frequently  ignoring  the  re- 
gister tonnage,  as  prescribed  by  the  Act  of  1854,  some 
other  denomination  of  tonnage  being  advertised  in  lieu 
of  the  legal  or  registered  tonnage.    For  example : — 

Line  of  Ships  fob  Australia. 

Oanymede 2,000  tons  burthen. 

H.k.MilU    1,000 

Again,  tonnage  is  sometimes  quoted  without  expressly 
saying  whether  tons  register  or  tons  burthen  is  meant. 
For  example : — 

New  Zealand  Black  Ball  Line. 

Alma 2,000  tons 

Fortune 1,100    „ 

Sometimes  both  register  and  burthen  are  expressed,  as 
for  example,  in  the  late  advertisements  of  the  Australia 
White  Star  Line  :— 

Toot  Regiiter.      Tont  Borthen* 

Sardinian    1,150     2,000 

Shalimar 1,G00    3,000 

Bed  Jacket  2,800    5,000 

Golden  JBra 1,643    4,000 

Mermaid 1,820    3,600 

Anglo-Saxon  1,280    3,500 

The  average  of  these  vessels  gives  the  tons  burden 
more  than  double  the  register  tonnage  (in  the  case  of 
the  Anglo  Saxon  it  is  nearly  3  to  1),  and  by  an' advertise- 
ment of  the  New  Zealand  line  we  have  Queen  of  Ava^ 
450  tons  register,  660  tons  burthen,  (the  ratio  of  burden 
to  registered  tonnage  in  this  case  being  only  1}  to  1). 
Thus  we  see  that  there  is  no  constant  ratio  between  the 
so-called  tons  burden  and  tons  register,  for,  in  the  Ang^' 
Saxon  the  ratio  of  the  so-called  tons  burden  to  the  tons 
regrister  is  the  double  of  what  it  is  in  the  Queen  of  Ava, 
It  is  moreover  to  be  observed,  that  even  in  the  advertise- 
ments which  give  what  is  called  the  tons  burden,  the 
term  burden  does  not  mean  (as  one  would  naturally  sup- 
pose) the  tons  weight  of  car^o  that  the  ship  will  carry, 
nor  has  it  any  otherdefinite  signification  as  a  measure  of 

*  A  cable  mette  u  SH  caWe  feet,  very  nearly ;  to  thst,  if 
we  iBak«  35*6,  whieh  is  tbe  metn  between  tea  aiid  fresh  water, 
the  difisor,  the  cnbie  metre  then  beeomes  the  unit  of  BDglidi 
weight  tonnige. 


quantity  either  of  weight  or  measure.    It  follo[W8  from 
tne  example  above  quoted,  that  the  present  ofliisal  regis- 
tration or  registered  tonnage  of  a  ship  does  not  Ailfil  the 
advertising  requirements  of  trade,  for,  without  reference 
to  the  shin  herself,  or  to  her  former  cargoes,  or  to  her 
otherwise  Known  character,  the  new  regtstration  affords 
no  datum  or  approximately  certain  means  of  judging  of 
the  capabilities  of  a  ship  for  carrying  weight  of  cargo  ; 
it  is  only  on  the  presumption  of  an  advertised  ship  being 
approximately  of  certain  guessed-at  proportions,  or  build, 
at  which  merchants  and  shipowners  generally  from  their 
own  cxi>erience  and  knowledge  of  the  reputed  qualities 
of  shipping,  are  acquainted  with  the  ordinary  canying 
capabilities  of  ships  in  general,  that  any  mercantile 
utility  can  be  assigned  to  our  present  system  of  Tonnage 
Registiation  as  indicating  the  weight  carrying  powers  of 
ships.    The  very  nomenclature  of  our  present  Tonnage 
Law  is  delusive,  for  the  registration  ofa  ship,  though  called 
**  Tonnage,"  does  not  embrace  its  capability  for  carrying 
weight.    Practically,  the  weight  of  goods  has  no  coo- 
stant  ratio  to  their  bulk,  and  the  registered  capability  of 
a  ship  for  holding  bulk  is  essentially  a  totally  different 
element  from  the  capability  of  a  ship  for  safely  carrying 
weight.    No  one  dennition  of  tonnage,  and  no  one  mode 
of<  determining  it,  can  adequately  embrace  both  weight 
and  bulk.    The  conditions  of  the  problem,  as  req>ectB 
weight  and  bulk,  must  be  kept  distinct ;  tor  example, 
if  the  capability  of  ships  for  the  conveyance  of  weight 
cargo  were  termed  the  "Weight  Tonnage,"  and  the 
capability  for  holding  bulk  of  cargo,  tenned.  the  **  room- 
age"  or  "  bulk  tonnage"  (tlie  unit  of  roomage  or  bulk 
tonnage  being,  say  100  cubic  feet,  as  by  the  p^^esent  law)» 
the  registration  would  then  be  tolerably  complete  for 
mercantile  purposes,  and  what  is  here  proposed  to  be 
called  the  roomage  or  "bulk  tonnage"  wotdd  exactly 
eorretpond  with  the  preeent  register  tonnage  as  measured 
under  the  Act  of  1854  ;  for  example,  the  registration  of 
a  ship  might  then   be  expressed  as  follows: — weight 
tonnage,  say  100  tons ;  roomage  or  bulk  tonnage,  say  150 
units  of  measurement.    We  should  then  know  that  the 
ship  would  bold  a  quantity  of  ^oods  amounting  to  150 
units  of  measurement,  each  unit  being  100  cubic  feet, 
and  that  this  gross  quantity  of  cargo  might  consist  of 
goods  not  exce^ing  1 00  tons  in  weight ;  but  whether 
fiscal  or  other  dues,  payable  on  this  ship,  should  be 
rated  on  the  100  tons  of  weight  tonnage,  or  on  the  150 
units  of  roomage  or  bulk  tonnage,  or  on  any  specified 
combination  of  both,  such  as  the  mean,  or,  indeed, 
whether  fiscal  or  any  other  dues  should  be  charged  on 
the  hull  of  the  ship  at  all  without  reference  to  the  goods 
actually  carried,  are  questions  not  referred  for  the  c<m- 
sideration  of  this  Committee,  and  on  which,  it  is  pre- 
sumed, that  the  Customs-house  authorities  will  be  the 
best  judges. 

The  preeent  registration,  based  as  it  is  on  the  roomage 
only,  is  manifestly  deficient  for  the  commerciid  purposes 
of  regulating  the  adaptation,  appropriation,  and  chaiter- 
ing  of  ships  for  the  conveyance  of  weight ;  with  some 
description  of  goods,  a  ship  ma^  be  full  without  being 
half  loaded  as  to  weight,  and  with  other  descriptions  of 
goods,  a  ship  mayhem  a  sinking  condition  without  being 
half  full ;  and  since  the  registration  does  not  set  forth  any 
of  the  principal  dimensions,  as  length,  breadth,  depth, 
or  load-line  draught,  or  give  the  displacement,  either  at 
the  launching  draught,  light  draught,  or  load  draught, 
or  submer^ng  draught,  it  cannot,  on  any  definite  princi- 
ple, constitute  the  base  of  scientific  inquiry  into  the 
comparative  dynamic  performances  and  merits  of  ships,, 
nor  can  it  constitute  a  reliable  base  for  statistical  inquiry 
into  the  imports  and  exports  of  the  country  as  affecting 
goods  of  which  the  quantities  are  usually  designated  by 
weight,  and  which  appear  by  the  trade  and  navigation 
returns  of  1856,  to  constitute  no  leas  than  leven-teuths 
of  the  items  of  all  the  import  and  export  trade  of  iha 
country. 
4.  With  reference  to  tlie  assignment  of  aome  limit  to 
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the  load«draiight  of  water  of  ships,  all  ooostructorB  of 
shipping  on  scientific  principles  assign  a  deep  draught 
water-line  or  constructors'  load-line,  with  reference  to 
which  they  determine  the  calculations  of  all  the  principal 
elements  of  the  ship,  in  regard  to  her  carrying  capabUi- 
iies.  Since,  then,  the  load-water  line,  or  rather  the 
deep  draught  floatation,  constitutes  an  essential  element 
of  scientific  naval  architecture,  it  cannot  be  said  the 
science  of  naval  architecture  would  be  interfered  with  bv 
the  constructors'  deep  draught  of  water  forward  and  aft 
(or  some  line  to  be  officially  assi^ed  as  the  load-limit,) 
being  made  an  item  in  the  official  reffistratipn  of  every 
ship,  and  duly  marked  on  the  ship  itself.  It  is  presumed 
that  the  protection  of  life  and  property  from  wreck  at 
sea,  whica  would  result  from  an  authorised  inspection 
and  record  of  the  draught  at  which  ships  actually  put  to 
sea,  is  as  legitimate  an  object  of  legislative  care  as  is  the 
protection  of  life  and  property  firom  the  ravages  of  fire, 
oy  the  official  supervision  of  party  walls  instituted  by 
building  acts.  In  the  case,  however,  of  the  builder  of 
the  ship,  from  any  cause,  assigning  a  deep-draught  limit 
such  as  nautical  science  may  not  justify,  it  may  be 
necessary  to  determine  some  rule  whereby  we  may  speci- 
fically aasign  the  position  of  the  statute  nail  or  guage- 
mark  to  which  the  record  of  draught  at  which  ships  put 
to  sea  may  have  reference.  The  assignment  of  this 
statute  guage-mark  is  a  question  of  naval  architectural 
science,  on  which,  as  an  engineer,  I  do  not  put  forward 
my  opinions  as  having  claims  to  authority,  but,  with 
deference  to  the  professors  of  naval  architectural  science, 
I  beg  to  observe  as  follows :  I  presume,  to  begin  with, 
that  there  is  some  definite  liniit,  such  as  some  deck  or 
port  sill,  or  other  limit,  which  constitutes  the  extreme 
immersion,  beyond  which  a  ship  cannot  be  loaded  in  port 
or  smooth  water,  without  incurring  the  risk  of  filling 
and  becoming  water-logged  or  sinking.  This  limit  may 
be  called  the  line  or  pla^e  of  submergence ;  it  is  evident 
that  such  an  immersion  would  be  inadmissible  for  a  sea- 
going sUp,  and  the  question  is,  within  what  limit  may 
we  approach  the  absolute  sinking  of  the  ship.  The 
cubature  of  the  upper  portion  of  the  vessel  between  the 
plane  of  submergence  and  the  load- water  line  constitutes 
the  surplus  bujoyancy  on  which  we  depend  for  safety  at 
sea,  and  the  question  now  is,  by  what  rule  shall  we  de- 
termine the  position  to  be  assigned  to  the  load-water 
line  below  the  plane  of  submeigenoe — ^the  distance 
between  these  two  planes  being  usually  called  the  "  free- 
board." In  the  first  place,  we  may  observe,  that  if  the 
beam  and  draught  of  a  ship  be  given,  the  freeboard  will 
be  somewhat  dependent  on  the  length  of  the  ship,  so 
that,  when  a  ship  is  crossing  a  wave  and  on  the  crest  of 
it,  not  supportea  by  the  extreme  forward  and  aft  bodies, 
she  may  not  be  overwhelmed  amidships,  the  total  dis- 
placement lieing  always  constant.  Hence,  the  length  of 
the  ship  requires  to  be  noticed  as  an  element  in  deter- 
mining the  freeboard.  Secondly,  if  the  length  and 
draught  be  given,  then  the  freeboard  will  be  somewhat 
dependent  on  the  beam  or  breadth  of  the  ship— because 
ships,  in  lying  on  the  side  of  a  wave,  or  crossug  a  wave 
in  an  anguUr  direction,  or  sailing  on  a  side-wind,  are 
subject  to  roll  or  lie  over.  In  fact,  ease  of  rolling  con- 
stitutes one  of  the  desirable  properties  of  a  loaded  ship, 
and  it  is  found  from  experience  that  an  angular  roll,  of 
certainly  not  less  than  24  deg.,  must  necesttrily  be  pro- 
vided for,  and  this  would  give  the  freeboard  amidships 
about  l-5th  of  the  beam ;  consequently,  the  beam  re- 

?[uires  to  be  noticed  as  an  element  in  determining  the 
freeboard.  Thirdly,  if  the  length  and  beam  be  given, 
the  freeboard  will  be  somewhat  dependent  on  the 
draught,  because  the  deeper  a  ship  is,  otUrupaHhut,  the 
less  easily  will  she  rise  to  the  sea,  and,  tnerefoce,  the 
more  liaUe  to  be  broke  over  at  the  bows  or  pooped  at 
the  stem,  unless  these  tendencies  be  met  by  inereased 
surplus  buovancy  or  freeboard  in  proportion  to  depth. 
Consequently,  the  depth  of  a  ship  also  requires  to  be 
DOticed  as  an  element  in  determining  the  freeboard. 


Hence,  it  appears  that  the  length,  breadth,  and  depth 
of  a  ship,  from  the  keel  up  to  the  plane  of  submerj^ce, 
are  all  of  them  elements  to  be  noticed  in  determining 
the  freeboard ;  and  it  is  submitted  that  an  investi^tion 
into  existing  practice  as  to  the  ratio  which  ordinarily 
exists  between  the  freeboard  and  the  length,  breadth, 
and  depth  of  the  hull,  will  be  the  best  means  of  deducing 
a  rule  for  determining  the  distance  in  question.  The 
proportions  which  I  am  now  about  to  cite  are  given 
merely  as  an  example  of  the  inc|uiry  proposed  to  be  in- 
stituted. For  example,  a  certain  ship  A,  of  which  the 
approved  freeboard  is  5  feet,  that  is,  of  which  the  ap- 
proved deep  load  water-line  is  5  feet  below  the  deck  or 
plane  of  submergence  amidships,  measures,  length  100 
feet,  breadth  30  feet,  and  depth  from  deck  to  the  rabbet 
of  the  keel  20  feet.  Now,  if  we  take  1.20th  of  the 
length,  1-5 th  of  the  beam,  and  l-5th  of  the  depth, 
add  them  together,  and  divide  by  8,  the  result  will  be 

— ^t-Jl-— ^  ^5  feet  for  freeboard,  and  the  mean 

deep  draught  will  be  15  feet.  Thus,  by  examining  the 
relation  that  subsists  between  the  freeboard  and  the  di- 
mensums  of  length,  breadth,  and  depth,  in  a  great 
variety  of  approved  examples,  we  mav  practically  deter- 
mine some  rule  based  on  we  length,  breadth,  and  depth 
of  a  ship  for  assigning  the  position  of  the  freeboard  guage 
mark  with  reference  to  the  plane  of  submergence. 
Again  ,^  for  example,  in  illustration  of  the  rule  above  set 
forth,  if  duly  confirmed ;  suppose  the  length  of  a  steam- 
ship B  to  be  800  feet,  the  breadth  80  feet,  and  the  depth 
20  feet,  being  the  same  dimensions  as  before,  excepting 
the  length  800  feet  instead  of  100  feet :  in  this  case— 

One-twentieth  of  the  length =16  feet 

One-fifth  of  the  breadth =  6  feet 

One-fifth  of  the  depth =  4  feet 

And  Ig  +  g  +  ^J^ ^  8  feet  4  inches 

for  freeboaid.  In  this  case,  therefore,  the  freeboard  wiU 
be  8  feet4  inches  instead  of  5  feet,  and  the  freeboard  guage 
mark  amidships  will  be  at  the  draught  of  11  feet  8  inches. 
As  before  stated,  however,  these  assumed  cases  are  f^yen 
merely  by  way  of  illustrating  a  principle  for  determining 
a  position  for  the  freeboard  guage  mark  before  referred 
to,  based  on  the  dimensions  of  length,  breadth,  and 
depth,  and  with  reference  to  which  the  draught  at  which 
ships  put  to  sea  may  be  officially  recorded.*        

As  regards  the  regulations  for  enforcing  the  observance 
of  such  official  rule  as  may  be  decided  upon,  it  is  sub- 
mitted that  the  freeboard  and  draught,  with  reference  to 
the  said  statute  guage  mark  shall  be  items  of  the 
official  registration  of  every  ship,  and  that  the  officer 
whose  duty  it  is  to  dear  ships  for  sea  shall  take  record  of 
the  actual  load  line  with  reference  to  the  said  statute  mark 
at  which  ships  actually  leave  port,  and  that  in  the  case 
of  loss  of  life  or  other  damage  at  sea,  a  deficiency  of 
freeboard  shall  be  sufficient  to  cause  special  inquiry  into 
the  loading  of  the  ship,  and  if  Uameable  place  the 
damage  in  the  category  of  damage  caused  by  negleci, 
and  subject  to  the  penalties  in  such  case  provided,  as  in 
the  case  of  a  dencient  complement  of  boats  or  other 
regulation  equipment.  One  of  the  most  striking  de- 
ficiencies of  the  Act  of  <*  1864"  is  the  absence  of  all 
legislative  provision  whereby  |>r<H?/'  may  be  estahUshed  of 
the  condition  as  respects  freeboard  in  which  ships  actually 
put  to  sea. 

6.  As  to  whether  it  is  commercially  equitable,  or,  in 
other  respects,  advisable  to  make  a  discriminative  dis- 
tinction between  sailing  ships  and  steamers  in  the 
measurement  of  the  registered  tonnage  on  which  dues 
may  be  charged,  it  must  be  admitted,  that  all  such 

*  By  the  abore  rule  a  8teara-«hip  400  feet  long,  40  feet  broad, 
and  20  feet  deep,  meararing  probably  2/)0e  tons  rcckter,  would 
reqniie  afxeeboud  of  1<^  feet  8  inches,  and  would  theietoe  pro- 
bably fasTeoodisdaaeBeat  safely  sfaasble  for  cargo  beyisad 
her  own  weight  of  hull  and  necessaiy  equipment. 
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discriminations  between  one  class  of  Hhips  and  another, 
however  they  may  be  assessed,  are  liable  to  be  regarded 
as  invidiouf*,*  because  they  directly  affect  the  pecuniary 
amounts  with  which  ships  are  liable  to  be  charged. 
Neither  the  weight  tonnage  nor  the  bulk  tonnage  appears 
to  constitute  an  unexceptionable  base  on  which  to  levy 
dues  of  all  the  various  descriptions  referred  to.  Dues  to 
be  equitable  should  bo  in  projwrtion  to  the  ser>'ice 
actually  rendered,  and  on  account  of  which  payment  is 
enacted ;  for  example,  in  the  matter  of  pilotage,  the 
sen-ice  rendered  is  chiefly  in  proportion  to  the  draught  of 
water  of  the  vessel.  In  the  matter  of  harbour  accommo> 
dation  the  service  rendered  is  chiefly  in  proportion  to  the 
length  of  quayage  occupied  by  the  ship,  and  to  the  time 
the  vessel  remains  in  port.  In  the  matter  of  lights,  the 
service  rendered  is  chiefly  in  proportion  to  the  value  of 
the  property  afloat.  Doubtless,  it  may  be  convenient  and 
most  easy  to  assess  all  these  diversities  of  dues  arbitrarily 
on  the  registered  tonnage  of  the  ship,  but  such  assessment 
cannot  he  said  to  be  equitable.  It  may  be  observed  that 
all  matters  touching  the  assessment  of  shipping  dues, 
merit  tlie  exclusive  consideration  of  a  committee  totally 
distinct  from  the  question  of  registration,  which  this  com- 
mittee has  been  appointed  to  investigate. 

C.  As  to  whether  it  is  equitable  or  advisaUlo  to  make 
any  discriminative  distinction  based  on  the  materials, 
whether  wood  or  iron,  with  which  a  ship  is  built,  or  on 
tho  diflcrent  systems  of  machinery  by  which  ships  may 
be  propelled,  as  is  done  by  the  act  of  1854,  on  this 
point,  1  would  beg  to  observe  that  the  discriminations 
adopted  by  the  present  law  appear  to  havu  been  adopted 
as  palliatives  to  mitigate  the  manifest  defects  inherent 
in  the  registration  itself,  whereby  it  has  been  vainly  at- 
tempted to  establish  an  analogy  between  internal  ixK>ma  j^e 
or  capacity  for  bulk  of  eargo,  and  external  displacement 
or  capability  for  carrying  weight  of  cargo.  Let  the  regis- 
tration be  based  on  admeasurements  comprehensively 
adequate  to  meet  the  requirenientaofthc  case,  embracing 
both  weight  tonnage  and  bnlk  tonnage,  and  there  will 
then  be  no  occasion  for  discriminative  protection  in  favour 
of  any  particular  class  of  vessel,  or  description  of  mateiial 
with  which  a  ship  may  be  built,  or  system  of  machinery 
by  which  a  ship  may  be  propelled.  Let  sail  and  steam, 
wood  and  iron,  screw  pro]jeller  and  paddle-wheel,  or 
water-jet,  or  any  combination  thereof,  all  compete  on 
their  own  peculiar  and  intrinsic  merits. 

7.  "The  registration  of  engine-power  under  the  act  of 
1854  is  in  a  condition  perfectly  analogous  to  the 
registration  of  tonnage.  The  nominal  horse-power  is 
registered,  but  there  is  no  statute  definition  whatever 
of  the  measure  of  power  which  denotes  the  unit 
*'  Nominal  horse-power,"  and  no  regulations  have  been 
prescribed  by  the  Act  of  1854,  or  any  other  Act, 
whereby  the  surveyors  shall  measure,  estimate,  or  recog- 
nize, what  they,  or  the  makers  or  owners  or  engines,  may 
please  to  call  a  "  horee  power."  Neither  the  Admiralty 
rule  or  any  other  rule  has  been  recognised  by  statute  as  the 
legal  definition  or  measure  of  engine-power.  The  only 
definite  measure  of  power  generally  recognised  by 
engineers  is,  that  the  imit  of  power  called  '*  indicated" 
horse-power  ie^quivalent  to  the  power  that  would  raise  a 
weight  of  88,000  Ibe.  1  foot  high  in  one  minute  of  time ; 
but  this  unit  has  never  been  recognised  or  legalised  as  the 
statute  unit  of  power,  nor  has  it  been  adopt^  in  trade  as 
the  base  of  Kianne  engine  contracts.  Incredible  as  tbis 
statement  may  appear,  such  is  the  fact.  Whatever  may 
be  said  as  to  tonnage  registration  being  a  delusion,  en^e 
power  registration  is  equally  so.  For  example,  m  a 
recent  number  of  the  Times,  we  see  the  following  adver- 
tisement : — "  Screw  steam-ship  for  sale,  1,200  tons  O.M, 
engines  100  H.P.  Nominal,  say  450  effective  power." 

Here  the  registered  tonnage  of  the  vessel  is  altogether 
repudiated^  It  may  be  only  500  tons  register,  though 
advertised  as  1,200  tons  O.M.,  and  the  engines  of  100 
h.p.  nominal,  at  whieh  they  would  be  roistered,  are 
advmtised  as  being  460  h.p.  effective.  No  wonder,  then, 


that  the  combination  of  tonnage  and  horse-power  referred 
to  in  steam  shipping  affairs,  and  by  which  steam  ship- 
ping is  registered  under  the  Act  of  "  1864,"  so  frequently 
subjects  the  most  useful  and  the  most  laadaUe  projeet* 
to  directorial  miscalculation  as  to  the  capabiktiee  of 
ships,  consequent  private  ruin,  and  public  loos ;  for  the 
failure  of  any  private  enterprise  in  steam  navigation 
is  undoubtedly  a  public  loss.    Now,  as  regards  marine 
engineering,  the  first  step  next  to  that  of  comprehenave 
tonnage  registration,  is  to  obtain  a  legalised  definition 
of  ])ower  as  the  statute  unit  of  power.    Scientifically,  it 
signifies  nothing,  excepting  as  respects  convenienpe  and 
usage,  what  measure  of  power  may  be  fixed  upon  as  the 
statute  unit.    It  may  either  be  equivalent  to  38,000  lbs* 
raised  one  foot  high  per  minute,  being  the  measure  known 
as  the  "  indicated  horse-power,"  or  it  may  be  equivalent 
to  182,000  lbs.  raised  one  foot  high  per  minute,  being 
the  average  measure  of  power  per  nominal  horse  power 
actually  supplied  to  government  in  the  original  equip- 
ment of  the  mail  packets  of  the  Bamhet  and  LtwtUfn^ 
Oanland  and  Vitid  classes,  or  it  may  be  equivalent  to 
100,000  lbs.  raised  one  foot  high  per  minute,  being  pro- 
bably the  average  measure  of  power  per  nominal  hinnic- 
power  which,  at  the  present  time,  constitutes  the  practice 
of  trade  in  fitting  out  the  superior  classes  of  mercantile 
steam  ships.    As  to  any  preference  being  given  to  any 
particular  measure  of  the  unit  of  power,  it  is  destrable  to 
adopt  such  a  measure  as  will  facilitate  calculation,  on 
which  account  I  would  suggest  that  the  statute  unit  of 
power  be  specified  as  equivalent  to  100,000^  lbs.  raised 
one  foot  high  per  minute;  but,  inasmuch  as  it  would  be 
a  delusive  misnomer  to  call  this  measure  of  power  by  the 
name  of  **  horse-power,"  I  would  suggest  that  it  be 
called  '  *  statute-power. "    An  engine  of  500  statnte  power 
would   then  be  equivalent  to  what  is  called  in  the 
marine  engine  practice  of  the  present  day  600  horse- 
power, and  it  would  have  a  le^lised  statute  significa- 
tion, whereby  a  contract  for  engines  of  500  statute  power 
would  as  expressly  define  the  required  contract  capabi- 
lities of  an  engine  as  the  statute  ton  weight,  the  statute 
gallon,  the  statute  yard,  and  the  statute  acre,  define  the 
quantities  to  be  delivered  under  those  respective  denomi- 
nations.   If  the  term  horse-^wer  be  retained,  it  may  be 
desirable  to  fix  the  statute  unit  as  equivalent  to  33,000  lbs. 
raised  one  foot  high  in  one  minute  of  time,  this  measure 
being  generally  reco^ised  as  the  "indicated  horse- 
power." Our  commercial  requirements  are  to  define,  mea- 
sure, and  register  the  capabUitUt  of  a  ship  for  carrying 
weight  and  bulk,  and  the  capabUUkt  of  the  engines  ovai^ 
able  for  prooelling  the  ship.    It  does  not  follow  that  the 
engines  will  be  constantly  worked  up  to  the  full  amount 
of  their  capability,  any  more  than  that  the  ship  will  be 
always  fully  loaded. 

8.  As  to  whether  the  principle  of  the  system  of  ad- 
measurement by  which  slupsare  to  be  measured  for  their 
tonnage  registration  is  to  be  prescribed  by  law,  there 
can,  I  conceive,  be  no  objection  to  this.  It  is,  certainlT, 
desirable  that  all  the  official  admeasurements  should  be 
made  on  the  same  principle,  and  itis,  of  course,  to  be  pom- 
sumed  that  no  system  of  measurement  should  be  adojyted 
that  has  not  the  sanction  of  competent  scientific  authority. 
Subject  to  this  condition,  attention  may  be  directed 
to  three  different  systems  of  admeasurements,  namely : 
Ist.  Taking  vertical  sections  at  equal  distances  apaxt,. 
and  thence  determining  the  cubical  contents  by  Sterling*a 
rule,  as  adopted  in  the  Act  of  1854.  2nd.  The  syatam 
based  on  dividing  the  vessel  by  horizontal  sections  into 
parallel  htminss,  calculating  the  areas  of  the  sections  by 
Sterling's  rule  or  otherwise,  and  tiience  deducing  what 
is  known  as  the  scale  of  displacements.  3rd.  The  system 
understood  to  have  been  originally  applied  to  naval  ooo- 
struction  by  Mr.  James  P«ike,  a  shipwright  officer  ia 
Her  Majesty's  service,  based  on  taking  vertical  sections, 
wherever  they  can  be  most  convenientiy  taken,  or  at  sods 
points  as  will  best  show  any  peculiar  charaoteristics  in 
the  build  of  the  sliip,  and  thence  deducing  what  is  known. 
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M  the  scale  of  vertioal  wctionsi  and  detarmiiiing  the 
cubical  coBtenti  therefVom.  Each  of  theae  ftystenu  has 
its  advocates,  and  they  are  each  of  them  aj^licable  to 
detennining  the  external  measurements,  by  adding  the 
thickness  of  the  sides  and  bottom  of  the  vessel  at  the 
veS|>ective  points  of  admeasurement,  or  other  special 
device  suitable  for  the  purpose  required.  Individually,  I 
am  of  opinion  that  Mr.  Peake's  system,  based  on  the 
scale  of  vertical  sections,  is  the  most  easily  applicable, 
for  it  does  not  require  that  the  sections  be  equidistant,  as 
is  necessary  by  Sterling's  rule ;  the  most  distinctly  under- 
Btood  by  persons  competent  to  work  by  scale ;  the  least 
liable  to  error,  because,  in  a  great  measure,  self-correc- 
tive ,*  moreover,  the  schedule  of  measurements  by  Peake's 
system  would  not  give  the  exact  lines  of  the  ship,  as  is 
the  case  with  the  system  known  as  Sterling's  rule.  On 
the  whole,  therefore,  in  my  opinion,  Peake's  system  is 
4he  best  for  common  use,  in  determining  the  cubical 
admeasnrementa,  whereby  the  roomage  and  tonnage  of  a 
ship  may  be  ascertained  and  register^ ;  but  whether  one 
reoognised  system  or  another  be  adopted,  is  a  mere 
matter  of  practical  convenienoe  and  detail. 

The  foregoing  remarks  are  respectfully  submitted  for 
the  consideration  of  the  Tonnage  Committee,  agreeably 
to  their  circular,  6th  November,  1856 


Gkstebal  Summaby. 

The  foregoing  matters  touching  the  Merchant  Ship- 
ping Act  of  1854,  have  been  thus  generally  gone  into 
>for  the  purpose  of  opening  up  those  pointe  of  enquiry 
which  bear  especially  on  the  limited  duties  assigned  to 
this  Committee  by  the  British  Association,  namely, 
^*  To  inquire  into  the  present  methods,  and  to  frame 
more  perfect  rules  for  the  measurement  and  registration 
Off  ships  and  of  marine  engine-power,  in  order  that  a 
correct  and  uniform  principle  of  estimating  the  actual 
carrying  capabilities  and  worldng  power  of  steam-ships 
may  be  adopted  in  their  future  registration,"  and  the 
conclusions  at  which  I  arrive  onjthe  points  thus  referred 
to  this  Committee  are:  That  the  Merchant  Shipping 
Act  of  1854  is  an  admirably  conceived  base  of  legislation, 
intended  to  concentrate  all  the  objects  for  which  legisla- 
tion, in  its  protection  of  public  interests,  can  be  called 
upon  to  take  cognizance  of  shipping  affairs ;  that,  so  far 
as  the  inquiries  assigned  to  this  Committee  are  con- 
cerned, and  which  relate  exclusively  to  Part  2  of  the 
Act,  there  appears  to  be  no  absolute  necessity  for  the 
cancelling  any  part  of  the  existing  clauses;  but  it  is 
necessary  that  the  provisions  of  the  Act  be  extended  to 
meet  the  following  requiremeuts,  which  are  indispensable 
to  the  protection  and  promotion  of  public  interests. 

1.  The  Act  of  1854  is  defective,  in  so  far  that  the 
^prescribed  registration,  though  called  tonnage,  takes  no 
direct  cognizance  whatever  of  the  tons  weight  of  cargo 
that  will  either  sink  the  ship,  or  that  will  immezBe  a 
ship  down  to  any  definite  guage  mark.  The  consequence 
is,  that  a  ship  chartered  for  the  conveyance  of  merchan- 
dise may  be  filled  with  some  descriptions  of  goods  with- 
out being  half  loaded,  or  sunk  with  other  descriptions  ot 
goods  without  being  half  filled.  To  remedy  this  defi- 
ciency it  is  necesiaiy  not  only  that  the  registration  shall 
give  the  capacity  of  a  ship  for  holding  cargo,  as  is  done 
by  the  present  law,  but  also  the  capability  for  carrying 
weight  of  cargo  as  determined  by  the  weight  that 
will  sink  the  ship  down  to  a  given  guage  mark,  to  be 
fixed  upon  the  stem  and  stem  or  amidships  of  every 
ship. 

2.  The  Act  of  1854  is  defective,  in  so  far  that  it  pre- 
scribes no  regulations  whereby  the  draught  of  water  at 
which  vessels  actually  put  to  sea  may  be  officially  in- 
spected and  recorded,  with  reference  to  a  statute  guage- 
mark,  as  above  described,  to  bo  fixed  u^ion  over}'  ship, 
such  record  to  be  received  as  evidence  in  the  case  of 
i^uestions  subsequently  arising  as  to  the  condition  in 
which  ships  put  to  sea ;  for  the  want  of  which  record 


many  of  the  provisions  of  the  Act,  evidently  intended 
for  the  protection  of  life,  become  futile  for  want  of  proof 
as  to  the  freeboard  with  which  ships  put  to  sea. 

3.  It  is  submitted  that  the  official  imposition  of  a  guage 
mark  to  be  fixed  on  the  stem  and  stern  of  ships,  or  amid- 
ships, for  the  purposes  above  referred  to,  woiud,  of  itself, 
without  any  interference  whatever  on  the  {)art  of  govern- 
ment officers  in  the  loading  of  ships,  tend  greatly  to  the 
prevention  of  overloading,  whereby  ships  are  rendered 
unmanageable,  and  life  endangered.  The  provisions  of 
the  Act  for  the  protection  of  life  would  then  become 
operative,  instead  of  being  a  dead  letter  as  respecta  the 
overloading  of  ships. 

4.  The  Act  of  1854  is  deficient  in  so  far  that  it  does 
not  prescribe  the  measure  of  the  unit  by  which  the  regis- 
tered power  of  steam  ships  is  to  be  determined,  nor  nas 
any  otner  Act  of  Parliament  prescribed  the  unit  of  power 
by  which  engine  power  may  be  legally  ascertained  and 
designated,  nor  has  engineering  practice  adopted  any 
specific  unit  as  the  measure  by  which  marine  engine 
power  is  bought  and  sold.  It  is*admitted  that  the  work- 
ing power  of  marine  engines,  as  supplied  to  Government 
by  the  most  eminent  engineers  junder  contract  at  the 
nearly  uniform  price  of  £50  per 'nominal  horse-power, 
fluctuates  upwards  of  100  percent,  with  reference  to  their 
nominal  power,  which  regulates  the  cost.  Under  these 
circumstances  the  registration  of  engine  power,  without 
reference  to  any  legalised  statute  unit,  is  an  imposition 
on  public  credulity. 

5.  It  is  submitted  that  the  legalisation  of  a  statute 
unit  of  power,  and  the  legislative  obligation  that  the 
registered  power  or  engine  capabilities  of  steam->hips 
shall  be  ascertained  and  registered  with  reference  to  the 
said  statute  imit,  will  be  no  more  of  government  inter- 
ference with  mercantile  and  engineering  affairs,  tlian  is 
the  imposition  of  the  statute  lineal  foot,  the  statute 
gallon,  or  the  statute  ton  weight.  A  legalised  statute 
unit  of  power  is  a  positive  requirement  of  the  a^e.  It  is 
not  proposed  that  there  shall  be  any  obligation  as  to 
engines  being  worked  up  to  their  fiUl  power  that  thev 
are  capable  of  developing,  any  more  than  that  ships  shall 
not  put  to  sea  without  b^ing  fully  loaded. 

6.  It  is  further  submitted  that  the  deficiencies  of  the 
Act  of  1854,  in  respect  of  the  defective  registration 
above  referred  to,  vitiate  the  public  statistics  of  the 
country  so  far  as  based  on  the  registration  of  shipping ; 
for,  as  shown  in  the  foregoing  pages,  the  ratio  between 
the  registered  tonnage  of  a  ship,  and  iU  capability  for 
safely  carrying  weight  of  cargo,  depends  in  great  measure 
on  the  dimensions  or  proportions  of  length,  breadth,  and 
depth  of  the  ship,  so  much  so  that  (as  shown)  a  ship  of 
2,000  tons  register  may  he  so  proportioned  as  to  have  no 
displacement  available  for  cargo  without  encroaching  on 
the  freeboard  necessary  to  the  safety  of  the  ship,  whilst 
another  sliip  may  be  so  proportioned  externally  and  con- 
structed internally  as  to  safely  carry  the  double  of  her 
registered  tonnage,  es^iecially  in  the  case  of  auxiliary 
powered  steam-ships,  which  now  threaten  to  supersede 
sailing  ships  altogether.  Hence  the  mere  registered 
tonnage  of  ships  is  not  of  itself  a  statistical  criterion  of 
the  extent  of  trade,  excepting  in  so  far  as  respects  the 
carrying  power  of  similarly  proportioned  and  similarly 
built  vessels. 

7.  Itegistration  under  the  Act  of  1854  does  not 
meet  the  requirements  of  commercial  operations,  as 
shown  by  shipping  advertisements  ignoring  the  legalised 
registration  under  the  Act  of  1854  refeiTing  to  various 
designationa  of  tonnage,  such  as  gross  tonnage,  tons 
burden,  tonnage  O.M.,  tons  (without  designation),  all 
which  terms  are  exclusively  made  use  of  irrespective  of 
the  register  ton,  and  not  one  of  all  these  five  terms  for 
tonnage  expresses  or  has  anv  constant  ratio  whatever  to 
the  one  thing  needful,  namely,  the  tons  weight  of  cargo 
that  ashii)  will  carry  with  reference  to  any  statute  guage 
mark.  Then,  again,  we  see  engines  advertised  as  100 
H.P.  nominal  but  450  U.P.  effective,  and  neither  uoini- 
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sal  H.P.  nor  effective  H.P.  have  any  statute  significa- 
tion or  definite  ratio  to  each  other. 

8.  The  Act  of  1854  in  respect  of  its  registration  defi- 
ciencies, is  obstructive  of  the  application  of  science  to 
maritime  engineering  and  architecture,  as  respects  all  in- 
vestigations into  the  comparative  dynamic  performances 
of  steam-ships  as  a  means  for  practically  determining  the 
best  type  of  form  for  the  respective  purposes  or  services 
for  which  ships  may  be  required.  The  extent  to  which 
this  exdusion  of  science  for  so  important  a  part  of  naval 
engineering  and  architecture  as  that  of  developing  the 
dynamic  economy  of  different  types  of  ships,  is  adverse 
to  public  interest,  may  be  judged  of  from  the  fact,  that 
on  estimating  the  comparative  d^-namic  capabilities  of 
ships  of  given  size,  and  required  to  steam  at  a  given 
speed,  but  of  different  type  of  form,  by  any  recognised 
law  of  scientific  comi)arison,  a  vast  difference  of  dynamic 
merit  is  found  to  be  prevalent.  The  great  majority  of 
ships  are  found  to  be  of  a  low  order  of  dynamic  merit, 
below  what  has  been  found  to  be  practically  realisable,  so 
much  so  that  the  average  of  the  generality  of  shipping 
requires  probably  25  per  cent,  more  power  to  attain  a 
given  speed  than  is  required  (eceterU  paribtu)  by  vessels 
of  the  Bu^rior  tyi)c,  which  is  occasionally  produced ;  and 
when  it  is  considered  that  the  trade  and  navigation  re- 
turns for  1856  show  that  the  foreign  import  and  export 
trade  of  Great  Britain,  as  indicated  by  the  re^stered  ton- 
nage of  shipping,  amounts  to  eighteen  millions  of  tons 
per  annum,  whilst  the  home  trade  amounts  to  twenty-six 
millions,  being  a  total  of  44  millions  of  tons  per  annum, 
sea-borne  trade  (that  is,  if  the  weight  tonnage  be  on  the 
average  equal  to  the  register  tonnage),  and  as  the  cost 
of  all  merchandise  to  the  consumer,  especially  articles  of 
nepessity,  such  as  com  and  cotton,  depend  considerably  on 
the  cost  of  transport,  it  must  be  admitted  that  the  regis- 
tration of  tonnage  and  engine  power,  though  required 
only  for  the  exclusive  purpose  of  rendering  science  avail- 
able for  Improving  the  dynamic  performances  of  steam- 
ships, is,  of  itself,  a  consideration  which  demands  the  in- 
terference of  the  legislature  as  the  guardian  of  pubHe 
interests  in  all  public  affairs. 

In  conclusion,  therefore,  it  is  submitted  that  the  de- 
fective condition  of  our  shipping  registration  under  the 
Act  of  1854  is  such  as  demands  tne  consideration  of 
parliament  with  a  view  to  the  extension  of  the  Act  to 
meet  the  following  requirements : — 

1.  That  a  statute  guage-mark  shall  be  affixed  on  each 
side,  amidships  of  eveiy  ship,  for  indicating  the  statute 
freeboard,  the  exact  position  of  said  mark  to  be  deter- 
termined  by  a  rule  cased  on  the  length,  breadth,  and 
depth  of  the  ship  taken  in  such  proportions  as  the  legisla- 
ture shall  determine,  and  correspondin^f  marks  shiQl  be 
fixed  on  the  stem  and  stem  at  such  position  in  line  with 
the  midship  mark  as  the  approved  waterline  trim  of  the 
vessel  shall  indicate,  ana  the  dimensions  of  length, 
breadth,  and  depth,  by  which  the  position  of  the  midship 
mark  is  determined  shall  be  registered. 

2.  That  in  addition  to  the  present  registration  of  ton- 
nage, based  on  internal  measurement,  the  registration 
aSI  include  the  displacement  of  the  vessel  when  light, 
ready  to  receive  cargo  equipped  in  all  respects  ready  for 
sea,  but  not  including ccdb  and  other  consumable  stores; 
also  the  displacement  when  immersed  down  to  the  statute 
guage-marks  before  referred  to,  and  the  total  displace- 
ment measuring  np  to  the  deck ;  these  displacements 
taken  in  cubic  feet,  to  be  rated  at  35}  cubic  feet  to  the 
ton  weight,  and  the  difference  between  the  light  displace- 
ment, and  the  statute  guage-maik  displacement,  to  con- 
stitute the  registered  weight-tonnage  of  the  ship. 

8.  That  the  draught  at  which  ships  actually  put  to 
sea  shaU  be  inspected  and  recorded  with  reference  to 
the  statute  guage-mark  on  the  stem  and  stem  of  the 
diip. 

4.  That  a  standard  measore  of  power  be  determined 
and  legalised  as^e  statute  unit,  to  which  the  registration 


of  the  power  of  steam-ships  shall  have  reference ;  the 
registered  power  shall  be  that  which  engines  and  boOen 
shall,  for  the  time  being,  be  capable  of  continuously  ex- 
erting, the  same  being  ascertained  by  means  of  the  indi- 
cator, as  usual  in  the  trial  of  steamers,  and  calculated  by 
the  statute  unit. 


STATISTICS  OF  WRECKS. 

The  following  is  a  synopsis  of  the  wrecks  and  casoalties 
which  have  taken  place  during  the  past  year  on  the  coast 
and  in  the  seas  of  the  British  Isles.  The  Begitier,  which 
is  accompanied  by  an  engraved  coloured  chart,  distinguish- 
ing  the  site  of  each  casualty,  was  presented  to  Parliunent 
by  the  Board  of  Trade : — 

<*  In  the  year  1850  the  first  Wreck  BegUier  in  this 
country  was  published.  It  was  compiled,  we  believed, 
at  the  suggestion  of  Captain  Washington,  B.N.,  the  pre- 
sent Hydrographer  of  the  Admiralty.  The  startling 
facts  which  the  ReaUUr  has  in  each  suooeaslve  year  since 
disdosed  have  awakened  general  attention,  have  sevenl 
times  being  disenssed  in  both  Houses  of  Parliament,  and 
have  resulted  in  the  establishment  on  our  coast  of  a  sys- 
tem of  lifeboats  for  the  preservation  /of  the  livel  of  nn- 
fcMlunate  shipwrecked  individuals  that  has  never  had  a 
parallel  in  this  or  any  other  country.  In  this  philan- 
thropic work,  in  which  the  Boyal  National  Lifmat  In- 
stitution has  taken  so  prominent  a  part,  much  remains 
still  to  be  done ;  and,  if  we  expound  correctly  the  -views 
of  the  committee  of  management  of  that  institution,  we 
believe  that  it  is  their  fixed  determination,  if  aided  by 
the  support  of  ^e  public,  to  leave  no  ezpoeed  pcant  on 
our  ds^gerons  coast  unprovided  with  an  efficient  Ufeboai 
establishment. 

"  The  following  list  gives  some  details  of  the  work  of 
destraetion  during  the  past  five  years : — 


Wreck  and  Csfualtiei  In 

Wreolu. 

GoUI- 

doni. 

TolaL 

Tslal 
Uvet  kMt 

IftftQ 

958 
759 
S9S 
894 
837 

57 

73 

94 

247 

315 

1,016 

832 

987 

1,141 

1,153 

820 

1864 

9se 

i,Me 

4et 

^    *vOOs««C*c •••••*••«••  •••••••••••••••■ 

631 

Totid 

4,341 

787 

5,128 

MW 

"  Who  can  contemplate  these  lamentable  detaikwitli- 
out  seeing  the  great  necessity  for  continued  exertiona  and 
precautionary  measures  in  respect  to  the  preservation  of 
life  and  property  ?  The  same,  too,  must  be  panned  with 
untiring  energy  until  the  average  loss  of  life  and  pro- 
perty is  reduced  to  the  minimum  attainable  by  human 
skiU. 

The  number  of  casualties  in  each  month  of  1856  are 
thus  given  in  the  RegitUr  for  that  year  :— 

VSMWU. 

January 149 

February  164 


March 

April 

May 

June 

July 


96 
74 
67 
32 

48 


August .... 
September. 
October.... 
November. 
December . 


Total 1,153 


Representing  229,986  tons,  and  employing  10,014  bands, 
of  whom  621  perished, 

"  These  disasters  are  again  classified:— 


Sailing  ships  over  sea...  646 
Coasting  ships  not  col- 
liers   432 


Colliers 139 

Steamships 34 


"  These  vessels  are  again  classified  so  as  to  disifngiiidi 
their  cargoes,  that  is:— 
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Passengers H 

Potatoes  or  fruit    15 

Salt 46 

Sugar,    coffee,    spices, 

tea,  molasses 19 

Stone,   slate,  lime,  or 

bricks  40 

Timber  or  bark 86 

Various  31 


Xn  ballast, not  colliers...  108 

Coal  laden 314 

Oolliers  in  ballast 79 

Ootton 12 

jPishing  smacks 10 

DFishoroil  19 

Orain  and  provisions...  116 

Oeneral  cargo 139 

Iron  and  other  ores   ...  83 

IVIanure  and  kelp   26 

'« We  arrive  at  the  eondusion  from  these  facts  that  our 
ooasting  trade,  and  our  coal  trade  in  particular,  is  the  most 
dangerous  and  yields  one-third  of  the  whole  losses  or  col- 
lisions.    Indeed,  it  is  useless  to  dis^ise  the  fact  that 
some  of  our  coasting  vesseLs  are  a  disgrace  to  us  as  a 
nation.    Only  a  few  months  ago  a  smaJl  schooner  from 
Sandwich,  while  riding  off  Bridlington,  was  so  rotten 
that  her  anchor  pidled  out  her  bows,  causing  her  of  course 
to  sink,  and  her  unfortunate  crew  of  four  hands  to 
perish.     And  again,  on  the  8th  of  May  last,  a  small 
schooner,  known  to  be  unseaworthy  (as  we  are  informed), 
went  to  pieces  off  Aberdovey,  on  the  coast  of  Wales, 
before  there  was  time  for  any  aid  to  reach  the  crew. 
Hay  we  not  presume  that  rigid  inquiry  would  discover 
many  other  similar  cases  among  the  numerous  details  of 
the  MegwUr,  even  in  addition  to  the  large  number  stated 
to  have  been  abandoned  or  to  have  foundered  from  unsea- 
worthiness? Surely  a  remedy  might  be  found  for  such  a 
disgraceful  state  of  things. 

''  An  analysis  of  the  tonnage  of  the  wrecks  on  our 
shores  during  the  past  year  further  tends  to  prove  our 
statement.    It  is  as  follows : — 

Vessels  under  60  tons 145 

61  and  under  100  tons 338 

101  and  under  300  tons  472 

j)01  and  under  600  tons 137 

601  and  under  900  tons  S4 

901  and  under  1,200  tons  15 

1,200  and  upwards  12 

"  The  exact  site  of  each  disaster  is  given  in  the  iZe- 
giiter ;  and  to  prevent  the  possibility  of  error  on  this 
point,  the  wreck  diart,  which  accompanies  it,  cleariv  and 
distinctly  points  out  the  locality  of  the  wreck.  What  a 
tale  of  woe  and  misery  this  death  chart  brings  to  light; 
who  can  think  of  it  without  feeling  a  desire,  by  every 
means  in  his  power,  to  lessen  the  causes  of  those  black 
dots  on  it  ?    The  following  is  the  summary : — 

Venelf. 

East  Coastr— Dungeness  to  Pentland  Frith 606 

West  Coast — ^Land's-end  to  Greenock 307 

South  Coast — Land's-end  to  Dungeness  II 9 

Irish  Coast 166 

SciUy  Islands    12 

Lundy  Island   11 

Isle  of  Man   6 

Northern  Isles,  Orkney,  &c 38 

**  We  believe  that  after  this  additional  evidence  a  pro- 
position will  be  submitted  to  parliament  in  the  early  part 
of  next  session  to  build  a  harbour  of  reftige  on  the  nOTth- 
east  coast  of  Scotland,  another  on  the  north-east  coast  of 
England,  and  a  third  on  the  west  coast  of  England. 

"  The  return  distinguishes  the  force  of  the  wind  at  the 
time  of  each  disaster,  which  is  instructive  so  far  as  it 
proves  that  it  is  not  the  storm  or  the  hurricane  that 
destroys  the  largest  number  of  vessels,  and  that  more 
danger  is  to  be  dreaded /rom  the  carelessness,  neglect,  or 
incompetence  of  man  than  from  the  act  of  Qod. 

"  The  following  table  gives  a  list  of  the  wrecks  and 
casualties,  excluding  collisions,  whidi  have  involved 
total  loss,  distinguishing  the  cause  of  loss : — Stress  of 
weather,  148;  abandoned  from  unseaworthiness,  17; 
foonde  ^ed  from  unseaworthiness,  87 ;  want  of  lights  or 
buoys  on  coasts  or  shoals,  10 ;  mistaking  lights  or  bear- 
jDgs,  10 ;  fog  or  current,  38 ;  defective  compasses,  6 ; 


defective  charts,  8  ;  error  in  course  of  reckoning,  6 ;  error 
in  judgment,  12 ;  ignorance  of  coast,  3 ;  errors  of  pilots, 
7 ;  want  of  pilot,  3 ;  neglect  of  the  lead,  21 ;  want  of 
caution,  11 ;  intemperance,  2 ;  general  negligence,  9 ; 
missing  stays,  10 ;  striking  on  sunken  wrecks,  1 ;  burnt, 
4  ;  capsized  or  sunk,  4 ;  cause  unknown,  7  ;  total,  368. 

"  Thus  we  find  that  no  less  than  220  ships  were  totally 
lost  or  stranded  in  1866  from  eirors,  unseamanship,  or 
drunkenness,  or  other  preventible  causes,  in  addition  to 
those  from  stress  of  weather.  The  number  of  lives  lost 
from  these  disasters  is  not  given ;  but  the  widows  and  the 
orphaMrof  some  of  these  unfortunate  crews  in  our  seaports 
are  too  numerous  to  elude  our  observation.  If  one  out  of 
every  nine  ships  is  lost  from  inefficiency,  whose  duty 
should  it  be  to  see  that  crews  are  fully  equal  to  their 
duties?  We  have  often  contended  that  every  English 
ship  before  leaving  port  should  be  submitted  to  inspec- 
tion, in  order  that  it  might  be  certified  that  the  ship  is 
fully  manned,  and  that  means  both  simple  and  efficacious 
exist  on  board  for  the  safety  of  the  crew  and  passengers. 

"  When  considering  the  above  details,  is  it  not  a  matter 
for  serious  reflection  that  there  should  have  been 

Venels. 

Abandoned  from  unseaworthiness 17 

Foundered  from  unseaworthiness 37 

"  Those  64  vessels  lost  from  unseaworthiness  form  6 
per  cent,  of  the  whole  casualities,  or  17J  per  cent,  of 
total  losses.  Whole  crews  are  frequently  sent 'to  prison 
in  this  enlightened  country  for  refusing  to  go  to  sea  in 
unseaworthy  ships;  and  now  it  is  made  dear  that,  out  of 
868  vessels  totally  lost  in  1866,  no  less  than  64  are  offi- 
cially affirmed  on  inquiry  to  be  unseaworthy.  But  this 
is  not  the  whole  truth ;  we  must  add  the  vessels  impro- 
perly found  to  that  list,  and  there  we  see  a  little  more 
of  the  mischief  :— 

Veneb. 
Totally  lost  or  stranded  from  def^ivecom« 

passes 14 

Ditto,  from  defective  charts  5 

Ditto,  from  improper  stowage  of  anchor 1 

Ditto,   from  combustion  of  steam  coal  under 

hatches,  and  want  of  proper  ventilators  10 

Ditto,  through  leakage  87 

117 

"  A  ship  will  leak  at  sea  from  straining,  but  the  large 
number  of  87  vessels  on  our  coast  seems  to  be  too  great 
a  per-oentage  for  such  a  casualty.  A  ship  sent  to  sea  with 
defective  compasses  or  charts,  and  lost  from  that  cause^ 
ought  to  be  classed  under  the  head  of  unseaworthy. 

**  If  all  vessels  were  inspected  by  competent  authorities 
before  sailing,  we  sus^t  that  the  condemnation  of 
existing  vessels  and  equipment  would  be  wholesale.  We 
judge  so  from  various  reasons.  In  1860  the  British  ton- 
nage was  4,232,962  tons;  we  learn  that  the  ships  and 
steamers  broken  up  in  that  year  were  129,  registering 
6,766  tons.  The  vessels  wrecked  in  1860  were  692,  of 
127,188  tons.  But  the  new  vessels  registered  were  689, 
of  183,696  tons,  to  which  might  be  added  the  vessels 
built  and  sold  for  foreigners.  The  deaths  from  old  age 
and  infirmities  were  only  129  out  of  88,672.  In  Decem- 
ber, 1866,  the  number  of  ships  registered  in  the  United 
Kingdom  from  the  Board  of  Trade  return  was  26,116,  of 
4,286,908  tons,  and  the  ships  lost  or  damaged  during  the 
year  ending  the  Slst  of  December,  1866,  were  884,  of 
161 ,470  tons,  being  3*6  per  cent,  of  loss.  Foreign  vessels 
are  here  excluded,  so  tljiat  we  are  still  left  in  the  dark  as 
to  the  vessels  broken  up  relatively  to  aggregate  tonnage 
and  losses.  From  Lloyd's  register  of  wrecks  we  gather 
that  1,969  vessels  were  lost  in  1856 ;  this  includes  ships 
to  distant  ports  not  given  in  the  CK>vemment  return. 
Old  vessels  are  made  to  do  duty  till  they  founder  at  sea. 
When  a  vessel  is  fit  for  nothing  else  she  is  put  in  the 
timber  trade,  and  the  fearful  accounts  we  reaa  of  water- 
logged ships  follow  as  a  necessary  sequel. 
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**  Wi  ijbji;^)  from,  the  .  preceding ,  considerations^  of 
denned  causes,  dan  cbme  to  no  other  rational  CDndnsion 
ihxa  thfttropre  ahipaar©  wrecked  from  oversignt,  ignp- 
sance,  neglect,  ana  spurious  economy  than  from  the 
dangers  of  ^bye  flea.  Did  we  require  more  convincing 
demon^^tion  of  this  attestation,  we  have  but  to  refer* 
to  the  table  which  gives  the  force  of  the  wind,  and,  as 
we.  have  before  remarked,  this  is  a  highly  instructive  part 
of  the  paper  before  na — ^thus : — 

CaBualties. 

Bead  calm 19 

liight  air  and' slight  steerage  way    22 

Light  breeze  of  one  to  two  knots 68 

Gentle  breeze  of  three  to  four  knots 49 

Moderate  breeze  of  five  to  sir  knots 98 

Fresh  breeze,  with  royals  164 

Strong  breeze ;  single  reef  and  topgallant  sails  140 

Moderate  gale ;  double  reefs  and  jib 101 

Fresh  gale ;  triple  reefs  60 

Strong  gale ;  close  reefs  and  courses 184 

Whole  gale ;  close  reefed  maintopsail  and  reefed 

foresail 147 

Storm;  under  stoi*m  staysail 77 

Hurricane;  bare  poles 44 


Total 


.1,163 


"  This  proves  our  statement;  for,  out  of  1,163  ships, 
only  268  were  lost  in  a  whole  gale,  storm,  or  hurricane, 
and  only  121  by  the  conjoint  agency  of  the  two  latter. 

"  We  now  approach  the  most  lamentable  feature  in 
these  returns.  Of  the  number  of  lives  more  or  less  im- 
perilled, we  find  them  set  down  as  2,764,  of  whom  621 
were  drowned.  Those  saved  by  the  mercy  of  God  and 
ihe  help  of  man  were  thus  rescued : — 

Persons. 
By  lifeboats  of  the  Boyal  National  Lifeboat 

Institution,  and  local  bodies 362 

By  luggers,  Coastguard  boats,  small  craft,  and 

ships'  own  boats 1,184 

By  shipa  and  fiteamvessels 407 

From  shore,  by  ropes,  rockets,  mortar  appa- 
ratus, dice 262 

Individual  exertion  of  a  meritorious  character    28 

"  The  facts  clearly  illustrate  that  great  exertions  are 
constantly  being  made  by  our  lifeboat  crews,  boatmen, 
and  fishermen,  on  the  coast,  to  save  life  from  shipwreck, 
facts  which  should  call  forth  the  acknowledgment  of  the 
community  at  large,  as  showing  most  satisfactorily  what 
can  be  accomplished  in  this  good  work  by  sustained  and 
well-directed  efforts.  And  surely  an  institution  like  that 
of  the  National  Lifeboat  Society,  in  addition  to  having 
granted  rewards  for  rescuing  473  persons  from  shipwrecks, 
the  lifeboats  of  which  have  been  the  means,  during  the 
rast  12  months,  of  snatching  129  of  our  fellow-creatures 
mm  a  watery  grave,  has  only  to  make  its  claims  ex- 
tensively known  to  be  fully  appreciated  and  liberally 
responded  to  by  the  affluent  and  humane  throughout 
the  land. 

'*  We  thus  appeal  on  behalf  of  the  cause  of  humanity, 
but  we  ought  not  to  be  required  to  appeal  to  shipowners 
and  underwriters  to  see  that  their  ships  are  properly 
manned  and  furnished ;  for  we  believe  that  it  is  their 
best  interest  which  is  consulted  in  attending  to  that 
manifest  duty." 


GUIDEWAY  STEAM  AGRICULTURE. 

Some  experiments  in  steam  cultivation  have  recently 
been  tried  on  a  small  scale  by  Mr.  P.  A.  Halkett,  on  some 
land  occupied  by  him  at  West-hill  Farm,  Wandsworth, 
upon  a  system  invented  by  hims^f.  It  may  be  premised 
that  till  this  plan  is  tried  on  a  more  extensive  scale,  the 
important  question  of  its  merits,  in  a  commercial  point 
of  view,  must  remain  unsolved.  In  describing  his  system, 
Mr.  Halkett  says:-*' 


"  It  consists  in  layine  down,  at  wide  intervals,  ^ 
nent  guMewaya  or  rails,  b^  which  means  a  ][datfon&, 
carrying  the  motive  power,  is  supported  and  guided,  and 
to  the  midelr-nde  of  which  lire  attlMshed  the  various  im- 
pigments  to  be  used.  The  whole  of  the  wMght  being 
carried,  without  bearing  in  any  way  on  the  land,  culture 
can  be  forwarded  in  any  weather  and  state  of  the  ground 
without  injuty,  even  on  the  heaviest  ola^  soil,  leatisg  it 
inia  state  of  lightness  impossiblo  to  arnTs  at  where  the 
weight  of  men,  implements,  hones,  or  traetive  power  is 
constantly  consolidating  or  poaching  it,  added  to  which, 
by  consecutive  ploughings  hi  the  samte  furrow,  it  can  be 
cultivated  to  a  depth  hitherto  unattainableezoept  by  the 
costly  operation  of  deep  spade  trenching,  while  fresh  soil 
to  an  exact  quantity  required  may  be  brought  up  and 
intermixed  with  the  top  soil. 

"  The  surface  of  the  soil  may  be  pressed  by  rollers  at- 
tached to,  and  drawn  by,  the  steam  platform. 

*'  The  weight  also  of  other  things  besides  thai  of  the 
engines  and  implements  will  be  carried  with  great  ad- 
vantage upon  the  rails ;  all  t^e  crops  will  be  carried  off 
and  the  manure- carried  on  to  the  land;  and  when  the 
number  of  tons  weight  is  considered  which  these  consti- 
tute upon  many  farms  or  gardens,  varying  from  20  to  100 
tons  per  acre  per  annum,  and  the  extent  of  land  that  there 
is  for  their  cartage,  and  when  it  is  remembered  that  a 
horse  draws  twentjf  times  as  much  on  a  railroad  as  it  does 
on  a  ploughed  field,  while  in  addition  steam  power  per- 
forms work  much  cheaper  than  animal  power,  it  will  be 
seen  to  what  advanta^,  in  comparison  with  others,  I  can 
carry  great  weights.  In  fact  varying  soils  may  be  carried 
from  one  pai-t  of  a  farm  to  another  for  intermixture  with 
each  other,  or,  if  a  farm  abuts  on  a  railway,  they  may  be 
brought  from  a  distance,  and  deposited  on  the  spot  re- 
quired, without  in  their  transit  once  coming  ofi  rails.  An 
improvement  to  the  land  may  be  rendered  praeticaUe  by 
this  means,  where  now  it  is  impracticable,  and  landed 
estates  may  often  be  increased  in  permanent  value ;  also 
fai-ms  thus  situated  may  send  any  of  their  poduoe  to 
towns,  without  the  crops  having  been  oflf  a  rail  from  the 
time  of  leaving  the  soil,  and,  in  return,  manuro  may 
come  back  in  the  trucks. 

"  The  quantity  that  could  be  ploughed  per  day  with 
power  suitable  to  a  farm  of  1000  acres  would  be  25  acres, 
and  two  men  would  be  all  that  are  required  to  conduct 
the  operation.  This  calculation,  it  must  be  uuderaiood, 
is  based  upon  the  work  which  I  have  repeatedly  done. 
And,  moreover,  when  the  time  presses,  by  a  change  of 
men,  double  this  amount,  namely  50  acres,  may  be  done 
in  the  twenty- four  hours,  because  the  operation  can  be 
carried  on  by  night  as  well  as  by  day.  Conceive  the 
^;reat  advantage  of  being  able  thus  to  break  the  land  up 
m  favourable  weather,  or  for  a  rapid  autumn  cultivation. 
This  great  economy  of  time,  I  may  add,  is  also  available 
for  reaping  and  carrying  harvest. 

'*  The  rails  forming  a  guide  to  the  implements  insure 
that  every  Operation  shall  follow  in  the  same  line  or 
parallel  to  it.  Thus  I  have  drilled  by  the  steam  ma- 
chinery rows  of  plants,  and  when  they  have  come  up,  I 
have  hoed  them  repeatedly  by  the  same  steam  machine 
with  the  greatest  perfection,  and  at  all  stages  of  their 
growth.  In  fact,  I  have  placed  the  blades  of  the  hoes  oa 
each  side  of  the  rows,  so  near  to  them  as  to  cut  within 
half  an  inch  distance  from  the  stalks  without  doing  any 
injury  to  a  single  plant  as  the  machine  hoed  them.  I 
may  mention  that  I  have  frequently  placed  upright  in  the 
ground  two  small  sticks  (two  pencils)  at  a  distance  from 
each  other  of  one  inch^  and  having  fixed  a  small  stirrer  or 
tine,  propelled  it  at  the  full  speed  of  the  engine,  cutting 
the  giound  between  the  sticks  without,  on  any  one 
occasion,  disturbing  either  of  them. 

"  The  importance  of  this  precision  of  operation  will  be 
appreciated  by  those  who  are  aware  of  the  large  price  paid 
by  our  best  cultivators  and  market-gardeners  for  hoeing 
by  hand  labour,  in  consequence  of  the  imperfection  of 
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horae-hoeiDg,  whil«  the  iinpofldbilUy  of  hoeing  bv  hones 
when  the  crops  are  dose  or  high  is  acknowledged. 

"  Theae  are  some  of  the  advantages  of  the  syistem,  ir- 
respeotive  of  the  cost  at  which  Uie  whole  is  carried  on, 
which,  though  it  were  greater  than  that  of  common 
farming,  yet,  by  the  auality  of  the  work,  would  pay  over 
and  over  again  in  a  large  increase  of  produce,  a  point 
easily  proved  by  referring  to  the  gross  amount  taken  from 
a  certain  acreage  of  market  ^rden  land.  In  this  I  am 
not  alluding  to  crops  ot  limited  cultivation,  but  to  such 
as  are  for  the  food  of  cattle,  or  of  a  bulk  fit  for  transport. 

*'  The  whole  cost  of  the  system  maybe  divided  into— 
1 .  Annual  rent  for  the  rails,  which  may  safely  be  put 
down  as  not  exceeding  £2  per  acre  per  annum  for  a  farm 
of  700  or  1000  acres,  or  £4  for  market  gai'den  land  near 
London.  2.  The  interest  and  wear  and  tear  of  the  en- 
gines  and  implements,  which  may  be  set  off  against  the 
same  for  hoi'ses  and  horse  implements.  And  3.  The 
cost  of  working  the  same,  which  will  be  found  subjoined. 
The  first  of  these  costs  above  named,  the  £2  per  acre  per 
annum,  is  not  large  when  it  is  found  how  small  it  makes 
the  cost  of  the  last  named.  In  fact  the  system  in  its 
economy  is  analogous  to  that  of  railways  and  cotton 
factories,  where,  though  the  first  cost  is  large,  ^et  are 
they  the  cheapest  possible  means  of  accompfisbmg  the 
ends  in  view ;  these  advantages  are  gained  by  the  same 
means  that  steam  has  effected  the  great  results  it  haui  in 
every  way  in  which  it  has  been  employed— Ist,  By  using 
engines  of  large  power  r  and  2nd,  by  adapting  them  to  all 
the  operations  to  bo  performed,  to  the  exclusion  of  all 
other  motive  power. 

"  Cost  op  the  Opebations  for  a  Farm  of  1000  Acbes. 

*•  Ploughing  Sin.  by  lOin.  furrows.  Is.  7d.  per  acre. 

''  Deep  cultivation,  to  the  depth  of  25in.  (explained 
below),  12s.  per  acre. 

•*  Scarifying,  grubbing,  &c.,  8d.  per  acre. 

*'  Harrowing,  clod  crushing,  rolling,  6d.  per  acre. 

'*  Hoeing  (150  acres  could  be  done  per  day),  8d.  per 
acre. 

*'  Drilling  or  dil)bling  seed,  5d.  per  acre. 

**  Reaping  (cutting  and  delivering)  at  60  acres  per  day, 
8d.  per  acre. 

"  Underground  watering  crops  at  the  rate  of  8000  gal- 
lons per  acre,  at  60  acres  per  day  or  night,  or  double  this 
quantity  if  done  bv  night  and  day.  Is.  per  acre. 

"  Surface  watering  (with  hoes  following),  Is.  2d.  per 
acre. 

"  Carriage  of  manures  on  to  and  distributed  over  land, 
and  of  crops  earned  off;  also  carriage  of  marl,  clay,  sand, 
(S:c.,  id.  per  ton  per  mile. 

"  The  amount  that  can  be  carted  at  a  time,  for  either 
water  or  manures,  dec,  70  tons. 

"  The  operation  of  *  underground  watering'  consists  in 
supplying  to  the  roots  of  the  crops,  while  at  the  same 
time  the  ground  is  stirred  and  hoed,  water  (or  liquid 
manure),  by  drawing  hollow  bars  between  the  rows  of  the 
plants,  at  the  bottom  of  which  the  lic^uid  escapes  at  any 
desired  depth.  By  this  means  the  fluid  is  economised  on 
account  of  the  evaporation  from  the  surface  being  pre- 
vented ;  it  does  not  cake  the  soil,  which  agriculturists 
object  to  as  the  result  of  the  usual  practice  of  watering ; 
and  it  does  not  draw  the  roots  to  the  surface  in  search  of 
the  moisture,  afterwards  to  be  injured  by  the  parchinj?  of 
the  ground.  The  operation  has  the  warm  approval  of  all 
the  market  gardeners  who  have  seen  it. 


**  I  have  now  to  explain  the  operation  of  deep  cultiva- 
tion which  I  have  done.  I  have  first  drawn  six  ploughs, 
cutting  six  furrows  simultaneously,  to  a  depth  of  five 
inches ;  passed  over  again  to  a  further  depth  of  five  inches 
with  the  ploughs ;  and  at  IG  inches  below,  in  the  subsoil 
of  a  hard  yellow  clay,  drawn  an  anchor  with  a  palm  of 
nine  inches  width  through  the  subsoil;  thus  ploughing  and 
breaking  up  the  ground  to  a  depth  of  twenty-five  inches. 
This  is  a  depth  of  cultivation  sometimes  done  by  market 
gardeners  by  trenching,  and  would  cost  £10  or  £12  per 
acre." 


The  following  Estimates,  extracted  from  a  Utter  to  the  In- 
ventor, are  by  Mr*  Braithwaite  of  18,  QretA  Qeorge" 
ttreet,  Weetminster . 

Referring  to  your  figures,  and  having  carefully  gone 
through  the  whole  calculations  and  detail,  I  not  only  can 
add  my  testimony  to  the  results  of  your  own  investiga- 
tion and  conclusion,  but  I  am  of  opinion  your  system  can 
be  carried  out  at  a  less  outlay. 

Assuming  the  Permanent  Way  upon  a  farm  of  1,000 
acres  to  be  set  out  at  widths  of  60  feet,  which  would  in- 
volve a  platform  of  at  least  tiie  same  length  to  carry  the 
engines  and  to  which  the  various  implements  would  be 
attached,  I  consider  the  cost  yter  acre,  including  the  tra- 
verse rails  on  head  lands  road,  would  amount  to  £25  per 
acre,  plus  10  per  cent,  contingencies,  £27  lOs. 

The  cost  of  the  nlatform,  including  the  endues,  boilers,, 
the  auxiliary'  trucKs,  together  with  the  agricultural  im- 
plements, would  amount  to  £2,888. 

The  cost  of  wear  and  tear  upon  railway  and  machinery, 
including  agricultural  implements,  may  safely  be  esti- 
mated at  30s.  per  acre  per  annum. 

The  cost  of  cultivation  may  safely  be  taken  at  ^our 
figures,  except  reaping  and  carriage  of  manure,  which  I 
diould  increase. 

s.  d. 

Ploughing 1    7  per  acre. 

Deep  cultivation 12    0        „ 

Sacrifying,  Ssc 0    8        „ 

Harrowing,  rolling 0    5        „ 

Hoeing 0    3        ,, 

Reaping,  cutting  and  delivering    0  10        „ 

Unaerground  watering   10        „ 

Surface  watering 12        y. 

Carriage  of  manure  on  to  land,  (  par  ton 

and  distribution  0    l|  per  mile. 


mXERAL  STATISTICS  OF  THE  UNITED 

KINGDOM. 

The  mineral  statistics  for  1856  havinc  been  prepared 
by  Professor  Hunt,  F.R.S.,  Keeper  of  the  MiningBeoords, 
have  been  recently  published  in  a  detailed  form  by  order 
of  the  Lords  Commissioners  of  the  Treasury.  In  the 
introduction  to  this  work  Professor  Hunt  states  that  these 
statistics  embrace  every  important  branch  of  our  mineral 
industries,  and  he  then  gives  the  following  general  view 
of  their  progress  and  present  condition,  showing  their 
relative  values  in  1856  and  the  two  preceding  years : — 

Tiy.— In  1854  the  Mines  of  Devon  and  ) 

Cornwall  produced  of  Tin  Ore,  V  8,747  Tons, 
commonly  called  Black  Tin j 

In  1855   8,947     „ 

In  1856   9,350     „ 

Thus  we  find  an  increased  production  of  603  tons  of 
tin  ore  in  1856  over  that  of  1854. 

In  1854  at  the  average  >  --^  f  the  Ore  1  -^^q  q^vq 

price  per  ton  of  f..  J^^  j  produced  f  ^^^'^ 

In  1855    do.        do.  68         do.  608,396 

In  1856    do.        do.  71  do.  663,850 

The  mean  average  prices  of  metallic  tin  have  within 
the  same  periods  variM  as  follows : — 

£      8. 

In  1854  .....^...^^••. 115  10 

In  1855 120    0 

In  1856 134  18 

From  the  hiffh  price  of  this  metal  there  has  naturally 
been  considerable  activity  in  the  tin-mining  districts; 
many  mines  which  are,  under  those  ciroumstanoes,  now 
worked  at  a  profit,  would  be  unable  to  meet  their  heavy 
expenses  should  any  considerable  reduction  take  place ; 
but  the  demand  for  this  useful  metal  is  at  present  too 
great  to  render  this  probable* 

Our  importations  of  tin  have  also  greatly  increased. 
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In  1854,  of  tin  in  Blocks,  Ingots,  &c.,  1 2  251  Tons. 

we  imported j    ' 

In  iai5  do.  do.  1,612 

.  In  1856  do.  do.  3,464 

and  of  Begnlus ...   749 

CoppEB. — The  quantities  of  metallic  copper  produced 
from  the  mines  of  the  United  Kingdom  in  the  last  three 
years  were  as  foUows  : — 


It 


1854. 

1855. 

1856. 

Comvall  and  Devonshire... 
Sold  at  Swansea 

Toni. 

11,979 

1,245 

6,493 

Tom. 
12,578 
1,276 

7,440 

Tons. 
13,533 
1,245 

9,479 

Purchased  by  Private  Con- 
tract  

Total 

19,717 

21,294 

24J257 

The  fine  copper  in  1856  being  the  produce  of  278,792 
tons  of  copper  ore  obtained  from  the  mines  of  Great 
Britain  and  Ireland,  the  money  value  of  the  ore  being 
£1,744,516. 

This  exhibits,  in  1856,  an  increase  in  our  production 
of  fine  copper  of  2,963  tons  over  that  produced  in  1855, 
and  of  4,540  tons  more  than  the  quantity  yielded  in  1854. 

In  the  same  periods,  the  proportion  of  copper  produced 
at  Swansea  from  the  foreign  and  colonial  ores,  sold  at 
the  public  ticketings  at  that  port  have  been  respectively — 

1854 ;. 3,455. Tons. 

1855 4,650      „ 

1856 4,837      „ 

The  money  value  of  the  copper  produced  at  oar  British 
Smelting  Works  being,  in 

1854  £2,881,804 

1855  2,867.207 

1856  2,846,803 

The  mean  average  market  price  of  the  several  varieties 
of  metallic  copper  bemg,  ia  1856,  £140  5s.,  and  in 
1856,  £125. 

Lead  and  Silveb. — ^More  than  four  hundred  lead 
mines  sold  lead  ore  during  the  year.  The  inx)duce  of 
the  mines  of  the  United  Kingdom  in  1856  and  the  two 
preceding  years  was  as  follows : — 

1854,  Metallic  Lead ...    64,005  Tons. 

1855,  do 73.091 

1856,  do.  ...    73,129 


» 


It  will  be  seen  that  there  has  been  a  uniform  rate  in 
the  production  of  lead  from  the  Britidi  mines,  but  at  the 
same  time  our  importations  of  this  metal  have  been  larger 
than  they  were  in  1855,  when  we  imported  7,246  tons  of 
lead;  the  quantity  received  in  1856  being  10,254 tons. 
This  is  less,  however,  than  the  imports  of  1853  and 
1854,  which  were,  respectively,  17,564  tons,  and  11,858 
tons. 

The  mean  average  prices  per  ton  of  lead  ore,  as  de- 
duced from  the  public  sales,  were — 

£    s.  d. 

In  1866    14    4    6 

In  1856    14    8    0 

the  money  value  of  the  lead  ore  sold  in  1855  being 
£1,311,971,  that  of  1856,  or  101,997  tons,  being 
£1,431,509.  The  mean  average  price  of  pig  lead  in  1855 
was  £23  3d.  per  ton,  and  in  1856  it  was  £24  per  ton. 
The  actual  market  value  of  the  lead  smelted  wing,  in 
1866,  £1,692,065,  and  in  1866,  £1,756,096,  to  wTuch 
must  be  added  the  silver  extracted ;  the  quantitiea  having 
been  in  the  last  three  years  aa  foUows : — 

Ozs.  £ 

1854 662,659  Value  140,666 

1855 661,906 ,  140,476 

1866 614,188  „  163,547 


JU 


In  I860  we  imported  7,222  tons  of  silver  ore,  pro- 
ducing 2,112,246  ounces  of  silver;  and  in  1856,  6,636- 
tons,  which  gave  1,748,735  ounces  of  that  metal. 

Zinc. — From  the  smaU  demand  for  English  zinc  ores, 
comparatively  limited  quantities  wero  raised  for  many 
years.  The  sulphides  of  zinc  have  become  more  valuable, 
and  hence  they  have  been  sought  for  and  sold  in  larger 
quantities  than  formerlv, — ^9,003  tons beingsold in  1856, 
the  money  value  of  which  was  £27,445.  The  importa- 
tions of  zinc  have  declined.  Of  Spelter,  we  received  in 
1863,  23,419 tons;  in  1854,  19,683 tons;  in  1855, 17,845 
tons;  and  in  1866, 18,213  tons.  Dnrinff  last  year  pre 
exported  3,163  tons  of  British  zinc,  whue  in  1855  we 
only  sent  out  of  the  country  2,516  tons. 

I  am  enabled  to  refer  with  satisfaction  to  the  present 
returns  of  iron  pyrites,  arsenic,  Ac,  which  are  far 
more  exact  than  any  which  have  hitherto  been  pub» 
lidied. 

Iron. — The  enormous  increase  which  has  taken  place 
in  our  iron  manufacture  will  be  seen  upon  reference  ta 
the  detailed  statements.  The  returns  of  iron  ore  are  far 
more  complete  than  those  which  have  been  given  in 
any  former  publication,  and  they  may  now>  be  re- 
garded as  a  very  dose  approximation  to  the  real  pro- 
duce of  all  the  iron-mining  districts  of  the  United 
Kingdom. 

Those  returns  show  that  10,483,309  tons  of-  iron  ore 
have  been  raised,  and  that  3,636,377  tons  of  pig  iron 
have  been  produced.  Iron  ores  have  sold,  according  to 
their  respective  qualities,  at  the  mines,  for  prices  varying 
from  5s.  to  16s.  per  ton.  The  mean  avera^^  price  ^ 
iron  ore,  computed  from  the  sales  of  all  the  districts,  has 
been  lis.  per  ton.  This  will  give  £6,695,815  as  the 
value  of  the  iron  ore  produced  in  1856  in  Great  Britain. 
The  total  produce  of  pig  iron,  at  the  mean  average 
market  price,  or  £4  per  ton,  will  givo  a  money  value 
equal  to  £14,545,508. 

Coals. — The  large  development  of  our  iron  and  other 
manufactures  has  naturally  led  to  a  considerable  increase 
in  the  quantity  of  coals  raised.  Notwitstanding  the 
great  excess  of  the  return  obtained  in  1854  over  any  pre- 
vious computation.  I  find  it  exceeding  in  1856  even  that 
surprising  quantity ;  the  coal  produce  of  the  last  year 
and  the  two  previous  years  being  as  foUows: — 

1864 64,661,401  tons. 

1855 :, 64,453,070    „ 

1866 66,645,450    „ 

This  shows  an  increase  in  1856  of  2,192,380  tona  over 
the  coal  produce  of  the  previous  year,  and,  at  the  aversge 
price  of  coals  at  the  pit's  mouth,  gives  a  money  value 
equal  to  £16,663,862.  There  has  been  an  increase  of 
nearly  one  million  of  tons  in  our  exports  to  foreign 
countries,  and  the  quantity  of  coals  sent  coastways  and 
by  railway  is  larger  than  in  any  former  year. 

Amon^  the  snialler  articles  of  mineral  produce,  salt, 
iron  pyntes,  arsenic,  barytes,  andfluor  spar  show  a  much 
higher  value  than  those  substances  were  generally  thought 
to  possess. 

Although  the  returns  of  building  stones  have  been 
considerably  increased,  yet  the  detailed  lists  are  lac  from 
being  perfect.  Enough,  however,  has  been  done  to  en- 
able, by  careful  computation,  a  tolerably  close  estimate 
of  the  value  of  these  important  productions,  to  be  made. 
The  difficulty  of  obtaining  returns  of  the  quantities  of 
clay  manufactured  intobncks,  tiles,  drc,  is  so  great » that, 
with  the  exception  of  the  finer  varieties  enjoyed  for 
porcelain  and  fine  earthenware,  it  appears,  at  uraaent,  al- 
most impossible  to  arrive  at  any  approximatioa  to  lbs 
real  value  of  this  raw  material. 

The  value  of  the  mineral  productions  of  the  United 
Kingdom  has  been  estlmatea,  in  the  Tollowing  table, 
upon  the  principle  of  tfiking  the  onean  average  price  of 
the  substances  at  the  mine,  colliery,  orquarQ'^  Wore  ggfg 
ehitrffei  for  carriage  Have  been  made,  or  coit  hat  hSn  ^d(kd 
in  any  way  /or  mamtfaeture. 
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Value  of  the  Mineral  Produce  of  the  United 

Kingdom  in  1856. 

£ 

Tin  ore 663,850 

Copper  ore  [the  produce  of  aU  the  tcUet,  "J 

excluding  foreign  ores,  hut    including  V  2,343,960 

private  contract  purchases ) 

Lead  ore  (as  sold,  containing  silver.) ...      1,431,609 

Zinc  ore   27,455 

Iron  pyrites 46,066 

A,-^«;.    (  Sold  in  (hmwaU    ...£1,011 
Arsenic    |  ^^  ^^^^     900 

^                                   1,911 

Nickleand  oraniam 527 

Iron  ore    5,695,815 

Coals 16,663,862 

Salt  653,993 

Barytes  and  other  minerals  10,000 

Porcelain  and  fine  clays 120,896 

27,659,844 
Building  stone  [estiTnated  on  the  basis  \      ^  q^  ^^q 
of  the  returns  and  prices  given,) j        *      * 

Total    80.602,322 

The  market  values  of  the  metals,  as  obtained  from  the 
furnace,  have  amounted  to  the  following  sums : — 

£ 

Tin  808,241 

Copper 2,846,803 

Lead 1,766,096 

Silver    168,647 

Zinc 226,075 

Pig  iron    14,645,608 

Other  metals  100,000 

20,434,270 
Other  mineral  products  (exclusive  )    ^j  q^  ^^^ 
of  huHding  stones) j        '      ' 

Total    37,783,021 


IRON,  COPPER,  AND  STEEL. 
The  Moniteur  has  recently  published  an  imperiikl  decree, 
admitting  into  France,  duty  free,  cast  iron,  bar  iron, 
sheet  iron,  angle  iron,  bar  steel,  and  rolled  copper  or 
alloy  of  copper,  imported  from  foreign  countries  as  raw 
material,  and  destined  for  re-exportation  after  having 
been  converted  by  French  manufacturera  into  iron  ships 
or  iron  boats,  machinery  or  engines  to  be  used  either  on 
railways  or  in  any  branch  of  manufacture  for  which  those 
metals  are  required.  The  advantages  of  this  permission 
are  only  to  be  enjoyed  by  those  ironmasters,  manufac- 
turers, or  builders,  who  can  exhibit  evidence  of  their 
having  actually  received  foreign  orders  for  the  articles 
into  whidi  the  metal  is  to  be  manufactured.  Certain 
formalities  are  prescribed  in  order  to  obtain  this  exem^ 
tion  from  duty.  Bar  iron,  to  be  entitled  to  this  privi- 
lege, must  be  at  least  458  millimetres  in  the  width,  mul- 
tiplied by  the  thickness,  if  flat,  or  22  millimetres  thick 
each  way,  if  it  be  squared  with  four  sides ;  16  millimetres 
in  diameter,  if  cylindrical.  The  importers  must  under- 
take to  re-export  these  materials,  in  their  manufactured 
form,  within  six  months.  Old  iron  also,  from  foreisn 
steam-vessels  undergoing  repairs  at  French  ports,  may  be 
admitted  duty  hee  on  these  conditions. 


SURFACE  DRAINAGE  OF  THE  METROPOLIS. 

The  Registrar  General,  in  his  report  for  the  week  ending 
Saturday  the  24th  inst.,  says  :^ 
* '  On  Thursday  the  wind  blew  from  the  north  and  north- 


north-easty  while  heavy  rain  fell  continuously  during  the 
whole  day,  making  the  total  fall  at  9  p.m.  2-67  in.  The 
average  annual  fall  of  rain  in  London  during  the  17 
years,  1840-66,  was  24  in.  *  consequently  more  than  a 
tenth  part  of  the  average  fall  of  ram  in  366  days  fell  on 
Thursday  last.  The  fall  of  rain  on  an  acre  was  68,140" 
gallons,  or  rather  more  by  weight  than  269  tons.  As  the 
area  of  the  London  districts  is  78,029  acres,  the  fall  of 
rain  on  the  whole  surface,  if  the  average  rainfall  be  as- 
sumed to  be  represented  by  the  Greenwich  observation, 
exceeded  20.000.000  tons,  or  84«000,000  hogsheads.  Now 
the  question  of  the  drainage  of  London  is  under  conside- 
ration these  facts  will  no  doubt  attract  the  attention  of 
engineers." 


SOUTH  KENSINGTON  MUSEUM. 

During  the  week  ending  24th  October,  1867,  the 
visitors  have  been  as  follows : — On  Monday,  Tuesday, 
and  Saturday  (free  days),  2,816 ;  on  Monday  and  Tues- 
day (free  evenings),  4.761.  On  the  three  studenta'  days 
(admission  to  the  public  6d.),  326.  One  students'  even- 
ing, Wednesday,  149.    Total,  8,050. 


f  ffDtt  Cflfrrwufliamt. 


THE  ELECTRIC  LIGHT. 

Sib, — I  shall  be  obliged  if  any  of  your  readers  can  in- 
form me  whether,  among  the  several  plans  and  modifica- 
tions suggested  in  the  apparatus  recently  introduced  in 
England  and  France  for  perfecting  the  Electric  Light, 
any  of  them  are  likely  to  render  it  commercially  econo- 
nomic  and  permanent,  so  as  to  fit  it  for  domestic  and 
general  use.  This  seems  to  me  to  be  a  subject  of 
immense  importance  in  connection  with  the  lighthouse 
system.  I  am,  &c.,  G.  F. 


ROAD-SIDE  TREES. 


Sir, — ^Tonr  Journal  of  the  16th  of  October  contains  the 
excellent  suggestion  that  parishes,  now  that  the  horse-ches- 
nut  has  become  an  article  of  trade,  might  derive  consider- 
able profits  W  cultivating  the  tree  along  the  sides  of  the 
roads,  &c.  It  has,  all  along,  struck  me,  that  parishes' 
might  procure  aconnderable  income  from  such  a  regular 
system  of  plantation  of  fruit-bearing  or  other  useful  trees. 
In  many  parts  of  Germany,  the  communes  or  villages 
derive  large  profits  {h>m  this  kind  of  property,  planted 
along  the  sides  of  the  high  roads.  The  crop  of  each 
fruit-tree  is  sold  by  public  auction,  in  the  open  road, 
at  the  end  of  each  gathering  season,  yielding,  on  an 
average,  four  florins,  or  about  6s.  8d.,  per  tree,  the  pur- 
chaser being  at  the  expense  of  gathering  the  fruit. 
This  source  of  income  is  nearly  sufficient  to  defray  the 
ordinary  local  expenses  of  each  commune,  inclBding  the 
schoolmaster's  salary. 

Might  not  such  a  system  of  plantation  be  also  in- 
troduced b^  the  numerous  railway  companies  in  this 
country,  with  great  advantage  to  themselves  and  the 
community  at  laige,  along  the  sides  and  sloping  terracea 
of  the  railroads  through  the  length  and  breadUi  of  the 
land?  Millions  of  fruit-trees  would  yield  an  additional^ 
quantity  of  wholesome  food,  besides  that  excdlent  un- 
intoxioating  domestic  beverage,  dder,  and  would  thus 
add,  in  a  marked  degree,  to  the  comfort  and  well-being 
of  the  people. 

Let  there  be  but  the  will,  and  the  way  will  soon  be. 
found.  I  am,  &c,, 

A.  BACH. 

LoadOB,  S6th  Odobsr,  1857. 
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framlnngs  d  ^vsiMms. 


Chichesteb. — On  Thursday  evening,  the  8th  inst., 
the  members  of  the  Literary  Society  and  Mechanics' 
Institute  held  their  thirty-second  anniversary  meeting 
in  the  lecture-room,  at  Southgate,  when  there  was  more 
thaji  an  average  attendance.  Wm.  Graggen,  Esq.,  vice- 
president,  having  been  called  to  the  chair,  Mr.  Gaunt- 
lett,  the  secretary,  read  the  report,  in  which  the  mem- 
bers were  congratulated  on  the  progressive  increase  and 
prosperity  of  the  Institution.  The  number  of  members 
during  the  past  year  has  increased  from  468  to  614,  and 
the  finftTif^o^  statement  showed  a  balance  in  favour  of 
the  society  of  £19  Ss.  3d.  It  was  announced,  however, 
that  there  were  liabilities,  including  the  expense  of 
printing  a  new  catalogue  of  the  library,  which  would 
nearly  exhaust  the  sum  of  money  in  hand.  The  museum 
had  been  enriched  by  numerous  and  valuable  specimens, 
and  objects  of  curiosity,  through  the  liberality  of  its 
friends,  and  the  greater  portion  of  its  contents  had  been 
re-arranged  by  Mr.  Hills,  the  curator.  A  course  of  lec- 
tures has  been  prepared  for  the  ensuing  season,  the  first 
of  which  was  delivered  before  a  crowded  audience,  by  the 
Venerable  Ardideacon  Garbett,  on  "Wellington."  In 
the  library  department,  considerable  additions  have  been 
made,  whilst  the  whole  of  the  books  have  been  recently 
inspected,  and  several  superfluous  and  imperfect  copies 
withdrawn,  and  subsequently  sold.  A  large  number  of 
books  are  in  constant  circulation,  and  among  those  in 
most  frequent  request  are  works  of  fiction  and  light  lite- 
rature, next  to  which  may  be  reckoned  biographical  and 
historical  works.  The  report  proceeded  to  acknowledge 
the  receipt  of  four  valuable  busts,  with  appropriate 
brackets,  which  were  presented  by  one  of  the  members, 
Mr.  G.  Purchase,  in  recognition  of  the  benefits  he  had 
derived  from  the  Institution.  It  is  to  be  regretted  that 
the  attempt  to  establish  educational  classes  in  connection 
with  this  Institution  has  not  been  successful.  These 
were  commenced  two*  years  ago,  under  circumstances 
which  appeared  to  augur  well  for  their  success;  but,  not- 
withstanding the  zeal  and  ability  of  the  conductors, 
there  was  an  almost  total  absence  of  response  on  the  part 
of  those  for  whose  benefit  ^they  were  specially  designed, 
and  consequently,  with  one'  or  two  exceptions,  they  have 
now  ceased  to  exist.  The  report  concluded  with  an 
announcement  that,  in  consequence  of  an  appeal  from  the 
members  of  the  "  Working  Men's  Beading  Room,"  a 
committee  had  been  appointed  to  inquire  into  the  prac- 
ticability of  establishing  a  reading  and  news-room  in 
connection  with  the  Institution,  but  to  be  supported 
by  funds  raised  independently  for  that  purpose.  The 
great  obstacle,  however,  in  the  way  of  such  a  scheme  is 
stated  to  be  the  making  the  Institution  liable  for  the 
payment  of  local  rates  and  taxes,  and  the  uncertainty  of 
the  law  affecting  this  question  of  rating  is  said  to  be  a 
frequent  source  of  complaint.  On  the  appointment  of 
officers  to  serve  during  the  ensuing  year,  ms  Grace  the 
Buke  of  Richmond  was  re-elected  president ;  the  Rev.  J. 
Fullagar,  Dr.  Tyacke,  and  Messrs.  B.  Adams  and  W. 
Qruggen,  vice-presidents ;  H.  W.  Freeland,  Esq.,  repre- 
sciutative  to  the  Society  of  Arts ;  Mr.  G.  Biull,  trea- 
surer; Mr.  T.  Pescod,  curator  of  apparatus;  Mr^  jJ. 
Gauntlett,  secretary ;  Messrs.  Barnard  and  Duddin,  au- 
ditors ;  and  eighteen  committee-men  to  form  the  Board 
of  management.  Votes  of  thanks  were  then  given  to 
the  officers  of  the  society  for  their  services  during  the 
past  year ;  to  the  amateur  lecturers  and  conductors  of 
classes,  for  their  gratuitous  services;  to  the  donors  to 
the  museum  and  library;  and  to  the  secretuy,  Mr. 
Gauntlett,  for  his  zeal  and  ability  in  the  discharge  of 
the  duties  of  his  office,  which,  though  very  onerous,  are 
rendered  gratuitously.  After  the  transaction  of  the  usual 
business,  several  topics  were  brought  under  the  notice  of 
the  meeting  by  the  members,  affecting  the  interests  and 


well-being  of  the  Society.  A  vote  of  thanks  to  the  chair- 
man closed  the  proceedings. 

Glasgow. — The  thirth-fourth  annual  report  of  tho 
Mechanics'  Institution,  states  that  the  funaa  have  been 
adequate  to  meet  the  demands  made  upon  it.      The 
trustees  of  the  late  John  Ferguson,  Esq.,  of  Caimbrock, 
have  allocated  a  grant  of  £200  to  the  Institution,  from 
the  bequest  of  £50,000,  left  by  the  deceased  for  charit- 
able, educational,  and  benevolent  purposes.    During  the 
last  ten  years,  the  following  subjects  have  been  brought 
forward  in  the  Institution : — ^Lectures  and  instructions 
have  been  given  on  Chemistry ;  Natural  or  Mechanical 
Philosophy ;  Anatomy  and  Physiolofflr ;  History ;  Gram- 
mar ana  Composition ;  tho  Theory  and  Practice  of  Music ; 
Physical  Geography ;  Architectural  Drawing ;  Mechani- 
cal   Drawing;    Drawing,    Painting,  and  Perspective; 
Mathematics,  including  the  higher  branches  of  Arith- 
metic;  Civil    Engineering   and  Stu*veying;    Botany; 
Rhetoric  and  Elocution.    It  is  with  deep  regret  that  the 
directors   refer   to   the  sudden   death   of    Dr.    John 
MacEwan,  late  lecturer  on  anatomy  and  physiology, 
which  took  place  early  in  February  last.    That  event 
unhappily  brought  the  course  to  a  close,  as  no  lecturer 
could  be  expect^  to  take  it  up  at  that  period.    The  stu- 
dents met  shortly  after  his  death,  and  passed  the  highest 
encomiums  upon  the  deceased,  and  expressed  their  sorrow 
for  the  loss  they  fcdt  through  his  death.    Mr.  William 
Swanston,  who  has  been  curator  and  collector  of  sub- 
scriptions to  the  Institution  for  the  last  twenty-eight 
years,  has  resigned  his  situation,  from  a  desire  to  enjoy 
his   riper    years  in    retirement;   and  Mr.  Alexander 
Paton,  180,  North  John-street,  Glasgow,  has  been  ap- 
pointed his  successor.    The  directors  observe  tbat3lr. 
Swanston  has  retired  respected  and  esteemed  by  all,  and 
his  long  and  faithful  services  have  greatly  conduced  to 
the  prosperity  and  usefulness  of  the  Inititution.    The 
following  are  the  number  of  lecture  tickets  sold  during 
the  last  session :— "  Chemistry,"  Mr.  William  WaUaoe, 
76 ;  *'  Natural  Philoeoi>hv,"  Mr.  Thomas  Johnston,  78 ; 
"Anatomy   and  Physiology,"  Dr.  John  M'Ewan  37; 
"  Theory  and  Practice  of  Music,"  Mr.  Samuel  Barr,  73 ; 
**  Elocution." Mr.  JohnMacpherson,  42 ;  " Botany."Mr. 
Roger  Hennedy,  44 ;  "  Mechanical  Drawing,"  Mr.  Robert 
Harvey,  142;   **  Drawing,  Painting,  and  Pefnective,"^ 
Mr.  A.  D.  Robertson,  140;  '*  Arithmetic  and  luthem^ 
tics,"  Mr.  H.  M.  Ashcroft,  140.    Ten  fVee  tickets  were 
issued  to  apprentices  of  deserving  character,  who  were 
unable  to  purchase  tickets  for  themselves.    At  the  com- 
mencement of  the  session,  a  ntunber  of  the  more  advanced 
students  in  the  mathematical  class,  came  forward  request- 
ing to  be  formed  into  a  senior  daas— distinct  from  the 
other  classes— in  order  that  they  might  have  an  oppor- 
tunity of  studying  more  thoroughly  those  subjecis  with 
which  they  were  already  acquaintea,  and  of  acquiring  a 
knowledge  of  some  of  the  higher  branches  of  msftiema- 
tical  science.    This  request  was  complied  with;  aad, 
although  they  have  met  only  oae  night  each  week,  they 
have  made  considerable  progress.    The  mutnal  uutrac- 
tion  class  is  an  association,  composed  entirely  of  mem- 
bers of  the  various  classes  in  the  Institution,  and  is  be- 
coming more  and  more  ao    object  of  interest.      The 
number  of  its  members  at  present  amounts  to  twenty, 
and  the  average  in  attendance  is  thirteen.    Thirty-three 
essays,  and  seven  questions  for  discnssioa,  are  set  down 
in  the  syllabus  of  the  association.    The  meetings  takc^ 
plaoe  once  a  week.    Mr.  Craig  and  assistants  cQnduct 
morning,  day,  and  evening  duKS,  in  the  Institution 
rooms,  for  instruction  in  reading,  writing,  aritlimetic, 
book-keeping,  geography,  histoty,  grammar  and  logic 
These  classes  continue  to  increase.  ThedaypapiUdanag 
the  past  year,  amounted,  in  the  pnUic  oIbsbps,  ta  170,  in 
the  private,  to  16 ;  the  evening  pupils,  in  the  gntmmar 
and  logic  class,  to  120 ;  in  the  arithmetic  and  book- 
keeping class,  to  151.    The  dass  for  yhoDOgnifhjr,  oon- 
dud«d  by  Mr.  Stevenson,  amounted  to  86;  and  French 
classes,  recently  commenced  under  Mr.  MortOD,  haTi» 
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opened  with  a  favoorable  prospect.  The  library  con- 
tinues to  increase,  and  now  numbers  more  than  6,100 
volumes.  The  works  of  which  it  is  comprised  ara  of  the 
most  useful  and  instructive  Mnd  in  general  literature, 
science,  and  art;  and  the  public  are  s^mitted  to  its  use 
at  a  very  moderate  charge.  The  museum  is  open  for 
inspection  to  members  of  the  Institution  and  their 
friends.  The  annual  soir^  of  the  members  and  friends 
of  the  Institution  was  held  in  the  Hall,  on  Thursday 
evening,  the  19th  March  last,  Councillor  Conper,  Pre- 
sident, in  the  chair.  During  the  evening  the  president 
gave  a  brief  outline  of  the  progress  of  the  several  classes. 
Bailie  Taylor,  CounctllorM*Adam,  the  lecturers,  teachers, 
and  other  friends  of  the  Institution,  delivered  addresses 
on  various  subjects.  Mr.  Barr,  at  intervals,  enlivened 
the  proceedings  by  singing  several  pieces  of  music,  which 
ho  accompanied  with  the  organ.  The  annual  meeting 
took  place  in  the  Hall,  on  Tuesday  evening,  26th  May, 
at  {eight  o'clock.  The  several  drawings  of  the  students 
in  the  mechanical,  and  the  drawing,  painting,  and 
perspective  classes,  were  exhibited  on  the  walls.  In  the 
absence  of  the  Hon.  Andrew  Orr,  Lord  Provost,  who  was 
detained  in  London  on  public  business,  Sheriff  Bell  was 
called  to  the  chair.  His  lordship  was  supported  by  Bailie 
Clouston,  Councillor  MacAdam,  Councillor  Couper, 
President  of  the  Institution,  James  Holmes,  Esq.,  Vice- 
president,  and  several  of  the  directoi-s,  lecturers,  and 
teachers.  ^  After  the  reading  of  the  report,  the  distribu- 
tion of  prizes  to  the  successful  competitors  from  among 
the  members  of  classes  took  place.  The  meeting  was 
afterwards  addressed  by  Mr.  Sheriff  Bell,  Mr.  Robert 
Harvey,  Mr.  VV.  H.  Ashcroft,  Mr.  John  M'Pherson, 
Councillor  Couper,  and  other  gentlemen,  and  concluded 
with  a  vote  of  thanks  to  the  chairman. 


Pisallaius. 


InxKKSB  Ekoine  and  Rollino  Mill.— An  enormous 
engine  and  rollinfi  mill  are  now  in  course  ol  erection  at  the  Dow- 
lais  Ironworks,  South  Wales.  Tins  engine  supplies  blast  to  six 
furnaces;  its  beam  and  adjuncts  weigh  npwanis  of  40  tons,  and 
the  fly  wheel  35  tons.  One  rail  mul  is  to  make  1,000  tons  of 
Tails  per  week,  another  rough  mill  u  to  manufacture  700  tons 
per  week,  and  200  tons  of  rough  bar  iron  are  to  be  made  by  a 
bar  mill.  This  enormous  mil  mill  is  constructed  to  roll  both 
ways,  at  a  speed  o(  100  refolutions  per  minute,  and  is  to  be 
capable  of  rolling  bars  of  a  length  and  section  ucTer  before 
attempted. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MoN.     Rojal  Inst.,  3.    Oenersl  Monthly  Meethig. 

Wko.  Geological,  8.  I.  Mr.  HuU,  '*  On  a  Oompariion  of  the 
rormlan  and  Triaailo  Kocki  of  England  and  aome  parts  U 
Gcrmauj.*'  II.  3It.  Droogh  Smyth,  *'  Oj^  the  Extinct 
Volcanoos  of  Victoria,  Australia.** 


PATENT  liAW  AMENDMENT  ACT. 

APPUOATIOXS  roa  PATSms  AXD  PaOTBCTIOH  ALLOWID. 

IFrom  OauUe,  October  23.] 

Datrd  23rd  September,  1 857. 
2468.  William  Power,  Uotherhithe—ImproTomonts  In  iteam- engine 
boiler  furnaces  and  other  Aimacos  for  smoke  prorcniion. 

Dated  2«(A  September,  1867. 

2483.  Fasoal  Kalboui,  Florence,  Itaijr— A  marine,  submarine,  and 
aerostatic  propeller,  being  »  now  mechanism  for  propelling 
steam  Tessels  on  and  in  the  water,  applicable  also  to  aerosta- 
tic purposes,  combining  speed  and  safb^  in  steam-boats,  and 
giving  the  power  of  directing  balloont. 

2486.  Michael  Uearj,  77,  Fleet-street— ImproTemettts  in  the  manu- 
facture of  artlAcial  wlae,  yinemr,  and  besady,  part  of  which 
improTemenls  is  applicable  m  the  manullNture  of  tnrand/ 
generall/.   (A  commqnicatlOB.) 


Dated  28M  September,  1867. 
2493.  William  Bowler,  4,  Seymour-plaeef  Stapleton-road,  Bristol— 
Improrements  in  the  maou&cture  of  hats  and  other  oorer- 
Ings  Ibr  the  head. 

Dated  Q9tik  September,  186T. 
8496.  Earle  Hany  Smith,  New  York,  U.8.— ImpxoremA&ts  in  sewing 

machines. 
2600.  Stephen  Smith,  Msnehester— Oertaln  improrements  In  cofllas. 

(A  communication.) 
2504.  James  Welch,  SonthaU— Improrements  on  carriages  and  port- 

aUe  rallwajB,  to  llMdlitate  their  morement  on  common  roads 

and  other  surfkces. 
2506.  William  Edward  Newton,  66,  Ghaneeiy-lane— Improred  appi^ 

ratus  lot  igidting  gas  or  other  lamps.    (A  oommunieation. ) 

Dated  30tk  September,  1867. 
2510.  Augusts  Bouret,  Paris— Improrements  in  Peoqueur*s  loom  Ibr 

mannlhnturing  fishing  and  other  nets. 
2512.  James  Paialej,  Hole  works,  Deron,  and  George  Bertram, 

Edinbux^h — Improrements  in  the  mannfkcturo  of  paper. 
2614.  Christopher  Cmbb  Creeke,  Bournemouth — Improrements  in 

the  construction  or  manuftwiturc  of  earthenware  pipes. 

2616.  William  SandUands,  Inreresk,  N.B. — ImproTements  in  chlm- 

ner  cans  or  appaimtns  for  promoting  draught  in  chiranies. 

2617.  William  Henderson,  Bristol— Improrements  in  treating  certain 

ores  and  allojs,  and  in  obtaining  products  therefrom,  and  in 
reoorerinff  or  reprodnolDg  all  or  part  of  the  materials  used. 

2618.  James  Harru,  HanweU— Improrements  in  and  connected  with 

cocks  and  ralres,  especially  adapted  to  prerenting  the  burst- 
ing of  water  pipes  from  frost. 

Dated  Ut  October,  1857. 

2520.  James  Long  and  Joseph  Ix)ng,  Little  Tower-st^t— An  im- 
prored  method  of  and  apparatus  for  asoert^ning  and  regis* 
tering  the  depth  of  water  and  the  pressure  of  steam. 

2522.  Josiah  George  Jennings,  Holland-street,  Blackfriars— Improre- 
ments in  Uie  mannftotnre  of  arUcIes  used  for  forming  flues 
and  air  and  water  passages  in  buildings. 

Dated  2nd  October,  1857. 

2626.  Samuel  Daries,  Brillej,  Hereford— Improrements  in  apparatus 
for  heating  the  feed-water  of  steam  boilers. 

2528.  Captain  uenxr  John  Childe  Shakespear,  U.E.I.C.8.— An  im- 
prorement  in  the  structure  of  carriages  for  militar/and  other 
purposes. 

2530.  George  Webster  Shibles,  Thomas  Town,  Maine.  U.S.— Im- 
prorements in  arranging  and  reeling  the  sails  of  uilpe. 

2632.  Joseph  En^^d,  Bererlej- Improrements  in  washing  mi^ 
ehines. 

2534.  John  Henrj  JolmsoB,  47,  LlnooIn*s-lnB-fleIds— Improrements 
in  the  oonstmetion  of  iron  bridges.    (A  oommnnloation.) 

Dotal  2rd  October,  1857. 

2638.  John  Atherton  Molineauz  and  Joeeph  Nichols,  Brighton— Im- 
prorements in  pistons  for  steam  engine  and  other  cjlinders. 

2640.  Augostns  Seyferth,  Paris— The  employment  of  sulphuret  of 
carbon  for  motire  purposes,  and  engines  and  apparatuses  for 
applying  and  regenerating  the  same. 

2542.  WiUiam  Pnrsall,  Birmingham— Improrements  in  the  manu- 
ftcture  of  eyelets. 

Dated  Itk  October,  1857. 
2644.  George  Duncan  and  William  John  Jeliicorse,  Litohfleld-street, 

Birmingham — An  improred  smoke  consuming  furnace. 
S546.  Charles  ReeTCS,  Birmingham— A  new  or  improred  sword. 
2548.  Robert  Atkinson,  Corporate  buildings,  Newcastle-on-Tyne- 

Improrements  in  garments  as  part  of  male  atUro. 
2550.  Michael  Henry,  77,  Fleet-street— Improrements  in  apparatus  or 

maoMnes  for  nking  and  scraping  or  cleaning  roads,  streets, 

ways,  and  plaoes.    (A  communication.) 
2564.  Athanase  Victor  Constant  Begnauld,  39,  Kne  de  TEchiquiei', 

Paris- A  unirersal  preserratlre  mcdicioe. 

Dated  Mk  October,  1857. 

2666.  John  Talbot  Pitman,  67,  Gracechurch-street— Improrements 

in  apparatus  for  making  eandles  and  other  analogous  xnaau* 
frotures.    (A  communloation.) 

2667.  Bichard  Hugh  Hughes,  Hatton-garden-Improrements  in  by* 

draulic  connections  of  gas  chandeliers,  lanterns,  or  pendants. 

'2669.  Edward  Vigers,Bi^watcr— Improrements  In  the  construction 
of  wrought  iron  beams  and  girders. 

26G0.  Richard  Archibald  Broonaan,  166,  Fleet^treet— ImproremeaU 
in  apparatuses  for  taking  photographic  pictures.  (A  com- 
munication.) 

2661.  Conrad  William  Fincel,  Bristol,  and  James  Bnrant,  Plymouth 

—Improrements  in  eleaosing  animal  charooal,  and  in  remor- 
ing  iron  and  other  impurities  therefrom. 

2662.  James  Stoneham,  Audenshaw«  near  Manchester,  and  John 

Pipler  Lees,  Ashton-under-Lyne— Improrements  lu  uniting 
or  connecting  piping. 

2563.  George  Thomas  Robinson,  Leamington-priora— A  machine  for 

obUteratina  poatage  stamps  on  letters,  at  the  same  time 
stamping  the  post  marks  and  registering  the  number  of  let* 
ters  so  stamped. 

2564.  William   Knapton,   Albion  Foundry,  Monkbar,  York— Im- 

prorements in  gasometen  or  gas  hoMen,  and  in  the  applica- 
tion thereof  to  railway  and  other  carriages,  and  ships,  for 
lighting  the  same  with  gas. 

2565.  Augustus  Applegath,  Dariford,  Kent— Improrements  in  print- 

ing maehines. 

2566.  James  Warburton,  Low  Mills,  Addingham,  near  Otley,  Tork« 

shire— Improvements  In  combing  wool  and  other  fibres. 
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2667.  Sbeneser  Steroni,  Cambridge-nMd^ImproTementa  in  ma- 

Ghinory  Ibr  nuking  brea4  and  ^uirj  and  otber  dmilar  arti- 
cles. 

2668.  Bobert  BonuUne,  Bererlj,  Ycrkghire— Trnprovementa  in  ma- 

chinery for  digging  or  coltirating  land,  part  of  whieli  im- 

proremenU  ii  applicable  to  agricultural  iteam  engines 

generallT. 
2609.  WTuiam  Gomge,  WIdnee,  Lancashire^ImproTomenti  in  tbe 

fnannfactnre  of  sulpburic  acid. 

Dated  9ik  October,  1857. 
2ST0.  Alexander  Bejd,  Leea  Brook,  near  Oldham—ImproTementi  in 

machinexj  Ibr  spinning  and  doubling. 
2ft71.  Thomu  Foifyth,  Manchester— ImproTements  in  the  oonstmo- 

tlenof  metallic  pistons. 
2S73.  Job  Allen,  Commercial- roed,  and  John  Tonng,  Shad  well — 

Improrements  in  prerenting  osdUation  in  carriages  apon 

railwajs. 

2674.  ThomM  Ombb,  Dublin— An  improred  photographic  lens. 
2575.  Charles  Barlow,  88,  Chanceiy.lane— Improrements  in  buoyant 
or  life  proserTing  garments.    (A  communication.) 

2676.  WllUam  MaoKaoght,  llochdale,  and    William  MacNaoght, 

Manchester— Improrements  in  steam-englnee. 

2677.  William  Grindley  Cnig,  Gorton,  lAncashlre— Improvements 

in  the  manufkotore  of  rail  way  carriage  and  other  wheels 
formed  of  cast  metal,  or  baring  cast  metal  nares  or  Ikmscs. 

2678.  Daniel  Beurer,  100,  Boulerart  de  Waterloo,  Brussels— Im- 

£roremonte  in  piopelling  and  steering  ships  and  other  float- 
ag  bodies. 

2679.  James  Cocker,  Lirerpool— Improrements  in  the  manufacture 

of  wire. 

2680.  William  Blchard  Todd,  Jonr.,  Hull- Improremente  in  mann- 

fltetoriog  ot  preparing  washing  blue. 

2681.  James  Cocker,  Lirerpool— Improred  apparatus  for  heating  or 

annealing  wire,  wire  iron  or  rods,  or  sheeU  of  iron,  or  oUier 
metals. 

2682.  Elbrldge  Foster,  Connecticut,  n.8.— A  new  and  osefta  orim- 

prored  Ufb-preaerring  berth  for  narlgable  ressels. 

2683.  Thomas   Massej,  4,  Birehin-lane,  and  Thomas  Sarage,  19, 

So]e74erFace,  Pentonrill»— An  Improremeni  in  apparatus 
for  ascertaining  and  reoording  the  speed  of  ships. 

2684.  James  Wadsworth,  Haielgrore,  near  Stockpmi— Improre- 

ments in  the  production  and  management  of  arUflGial  light 
and  heat,  and  in  certain  parts  of  apparatus  applioable  thereto. 
Dated  9ik  October,  1867. 

2685.  George  Soott,  Philadelphia,  U.S.— Improrements  in  steam 

generators. 

2686.  Samuel  Walmaley.  Heaton  Norris,  Lancashire— Improrements 

in  the  constmotlon  of  footsteps  for  upright  shafts  and  spin- 
dles. 

2687.  Fsnnell  Her1>ert  AUman,  Mornington*  place,  Begent's-park— 

Certain  improrements  in  the  construction  of  ralres  and  taps. 

2688.  Bichard  Darles,  6,  Pilgrim-street,  NewcasUe  on-Tjne— Im- 

prorements  in  urashiog  machines. 
2688.  John  Harland,  Shield-etreet,  Newcastle-upon-Tjmo— Improre- 
ments in  puriiying  and  cleansing  clar,  and  in  the  mannikc- 
tore  of  bricks,  tiles,  and  similar  articles  thereArom. 
2690.  Antoine  Marie  Poisat,  Paris— A  machine  for  preparing  wood  to 
be  reduced  into  pulp  for  the  manufkctore  of  paper,  card,  and 
pasteboard.    (A  communication.) 
Henry  Brown  and  William  Brown,  Albert-street,  Newlngton- 

bntta— An  Improred  whip  socket. 
William  Edward  Newton,  68,  Cbanceiy-Iano— Improrements 
in  stirrups  or  stirrup  irons.    ( A  communication. ) 
Dated  lOtk  October,  1857. 
Charles  Barnard  and  John  Bishop,  Norwich— An  improred 

washing  machine. 
FVands  Alton  Galrert,  Manchester— Improrements  in  mar 
chineiy  for  ginning  cotton  and  for  burring  and  cleaning 
cotton,  wool,  and  other  fibrous  materials. 
2696.  Groige  Miller,  Salford— Improrements  In  apparatus  for  heating 
•nd  rentilatlng. 

2599.  AUk^  Barlow,  25,  DarIey-«treot.Leeds— A  J^nard  apparatus 

dispensing  with  the  use  of  cards,  and  the  usual  mode  of  de- 
signing for  figured  wearing. 

2600.  WUllam  Henry  Myers,  203,  Whiteohapel-road— An  Improred 

means  for  signals  on  railways,  being  a  system  of  signals  for 
railway  trains  in  motion  or  otherwise,  comprising  communi- 
cations between  guards  and  engine-drirers,  station-masters, 
and  others,  the  same  apparatus  being  applicable  as  fog, 
danger,  and  accident  rignals,  the  same  apparatus  being  also  a 
eommunkatlon  fkmn  statloa.masters  or  their  serrants,  in- 
dodlng  point  and  signal  men,  to  guards  and  englne-driren 
for  passengefe  by  means  of  glass  or  metallic  puidant  signals. 

2601.  Bobert  Porter  and  James  Porter,  Blackburn— Improrements 

la  madilneiy  for  the  mannikctnre  of  briolu. 

2602.  Bichard  Ussher,  Bath  Boro,  KUlaane,  Wexfoid,  Ireland— A 

machine  for  Imparting  metire  power  to  thrashing  machines , 
and  snoh  like  agrleultural  Implements. 

2603.  Henry  Edwards,  Dalston—An  improred  ressel  or  foeder  for 

administering  food  and  medicines. 


2593. 


2894. 
2696. 


2604.  Frederick  Mortimer  Butler,  New  York,  U.S.— Improrements 
in  rentllators  or  wind  guards  for  chimneys  and  other^or- 

Dated  \2tk  October,  1^57. 
2606.  Franklin  Prestage,  Westbury,  WUts— Imjiroremenla  In  tlM 

furnaces  of  locomoUre  and  other  steam  boilers. 

2606.  Jolm  Gray,  and  John  Wilson  Gray,  Batbgar,  Dablift— An  im- 

I  prored  means  of  causing  signals  to  be  made  on  railways,  and 

I  of  otherwise  prerenting  certain  dasaes  of  aoddeats  on  same. 

I  2607.  George  Beard,  Pall-maU-^lmprorementa  In  mechanism  tar 

produane  impressions  on  paper  or  other  sufooes. 
2606.  Vincent  Wanostrocht,  St.  Swithin*s4ane-~Improrementa  la 
conrerting  muskets  and  other  fire-arms  Into  rued  fire -anna. 
(A  communication.) 
2609.  William  Calrert,  Bealdentiaiy-honsee,  St.  Paul*t— ImproTe- 
menta  in  obtaining  motire  power  by  tha  acUon  of  the  wind. 

Dated  ISM  October,  1867. 
2611.  William  Bdvard  Newton,  66,  Chancery-lane— Improred  appA> 

ratus  for  roasting  or  torrefying  coffee  or  other  snbetsmoreu 

(A  communication.) 
2613.  Midiael  Henry,  77,  Floet-ftreet— Improrements  in  apparataa 

for  playing  loto.    (A  oonomunicaUonJ 
2617.  John  ainrood  Simpson,  Petersham,  Surrey— Improred  ma.- 

chinery  or  appioatus  for  making  bands  or  ropes  of  atzmw, 

hay,  or  other  fibrous  substances. 
2619.  Vincent  Wanostrocht,  10,  St.  SwithlnVlane— Improrenenta 

in  obtaining  fotty  and  <my  matters  by  distUlatlun.    (A  coan- 

munication.) 
2621.  William  Sharman,  Sheffield— An  improred  metallic  compound. 

applicable  to  the  mannfactnre  of  rariooa  nsetal  and  oeumr 

mental  artldea. 

Dated  litk  October,  1867. 
2623.  Edward  Kdghley,  Bradford— Improremeats  Inthepr^paratioa 
and  use  of  dye  liquids. 

2626.  John  Fldd  Swinbum,  Birmingham— Improremeats  in  fire- 

arms.   (A  oonamunicatlon.) 

2627.  Edward  Owen,  Blackheath — improrements  in  the  pcepatatioa 

and  manufkoture  of  manures. 
2629.  John  Middleton,  Hrde,  Cheshire,  and  WUllam  Bylanee,  WUtc- 

fidd,  near  Manchester— The  4»plication  of  a  certain  mrtal  or 

material  to  the  manufocture  «P  shuttles,  bobbins,  and  tabes. 
2631.  Joseph  Parker,  Southampton— An  improred  method  of  fitting 

and  working  Venetlaa  and  other  sinallar  blinds  osed  aa  rea- 

tllaUvs  or  screens,  or  both. 
2633.  Captain  Godfkey  Bhodes,  94th  Begiment  of  Foot,  Ship-atrect 

Barracks,  Dublin— A  parabolical  or  bell  sliaped  or  other 

shaped  camp  or  field  tent,withoatany  centre  supportorpoJa. 
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Matthew  Dunnett. 

Darid  Milnes. 

Jaques  Blohard. 
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Lieut.  Ed.  Manioo,  B.M. 

James  Simpson  and  Edwin 
BImmer. 

William  Lcrosley. 

Darid  Chadwick  and  Her- 
bert Frost. 

Charles  PascaU. 

Joseph  Bottomlcy,  Christo- 
pher Hodson,  and  William 
Fidden. 

John  HeniT  Johnson. 

TerUtts  John  Cooke. 

John  Stanley. 

Bobert  William  Sierier. 

Arthur  Kinder. 

William  Pkyor  MUes. 

Meyer  Drukkor. 

Peter  Armand  le  Comte  de 
Fontdnemoroau. 

Marguerite  AntoinetteLaa- 
rent. 

Jules  Dortei  and  Andri 
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George  and  William  StoelL 
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Polydoro  de  Keyser. 

Edmund  F.  Barees. 

John  Maeintoeh. 

Udnrich  Hochstaettcr. 

John     Hamsbottoaa 
Johnlldl^. 

Henry  BalL 

Samuel  Mortimv. 

George  Powera. 

John  Collins. 

Edward  Hawkei. 

Alfred  A.  Blaadj,  M-D., 
D.D.B. 

Bichard  Leake  and  Mat- 
thew Sykes. 

Alexander  John  Patereos. 

William  Edward  WUqr. 

John  Fox. 

William  Edward  WHsy. 

George  Traris. 

William  Bond  Pkal. 

Bichard  Dngdde  Kay. 

Bobert  Porter  Walker. 

Sophia  Sands. 

Henry  Trappes. 

William  Oweiu 

Alfred  Vincent  Newton 

Andrew  Soott. 
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227X  Bichard  Boberti. 
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FRIDAY.  NOVEMBER  6,  1867. 


NOTICE  TO  MEMBERS. 

The  One-Hundred-and-Fotirth  Seesion  of  the 
Society,  will  commence  on  Wednesday,  the  18th 
inat 

The  Cliair  will  be  taken  at  Eight  o'clock  on 
the  following  Wednesday  evenings : — 

1857. — November  18  25 

„       December  2  9  16  

1858.— January  .  ...  13  20  27  ... 

February.  3  10  17  24  ... 

March   ...  3  10  17  24  ... 

April 7  14  2L  28  ... 

May  6  12  19  26  ... 

ti ime  ......  ...  ...  ...  ...  ov^ 

For  the  Meetings  previous  to  Christmas,  the 
following  arrangements  have  been  made  : — 

November  18. — Introdactory  Address  on  the 
Opening  of  the  One-Hnndred-and-Fourth  Ses- 
sion, by  the  Chairman  of  Council. 

%*  On  this  evening  the  Medals  which  were  awarded 
by  tiie  Council  for  Papers  read  at  the  Weekly 
Evening  Meetings  during  the  last  Session,  and 
for  artides  submitted  to  the  Society's  Committees, 
will  be  dUtributed. 

"On 


ft 
If 
» 
ti 
tt 


November  25. — Dr.  Forbes  Watson. 
the  Food  Grains  of  India." 

December  2.— -Mr.  Apslby  Pellatt.  ''  On 
the  Comparative  Heating  Powers  of  Coal  and 
Coke,  in  reference  to  Economy  in  Fuel  and  the 
Smoke  Nuisance.*' 

December  9. — Mr.  S.  Sidnet.  "  On  the  Pro- 
gress made  of  Late  Years  in  the  Manufacture  of 
Agricultural  Machines  and  Implements." 

December  16. — Mr.  John  IJNDEawooD.  "On 
the  History  and  Chemistry  of  Writing,  Printing, 
and  Copying  Letters,  and  a  new  plan  of  taking 
Copies  of  Written  and  Printed  Documents,  Maps, 
Charts,  Plans,  and  Drawings." 

The  subjects  to  be  discussed  at  the  Wednesday 
Evening  Meetings  will  be  regularly  advertised  in 
the  Journal,  some  time  in  advance.  By  this 
means  it  is  hoped  that  the  largest  amount  of  in- 
fomution  that  is  possible  may  be  brought  together 
in  the  necessarily  limited  time  at  the  disposal  of 
the  Meeting. 

It  is  exceedingly  desirable  that  Members  should 
aid  the  Council  in  procuring  Communications  to 
be  read  at  the  Evening  Meetings,  or  for  publica- 
tion in  the  Journal.  Our  Colonies,  their  Wants 
and  their  Products — Improvements  in  our  Home 
Industries— Economical  adaptations  of  machinery 
or  processes  to  Manufactures-— The  production  of 

*  The  Annoal  Gcneial  Meeting ;  the  ehidr  will  be  ^tiJieii  at 
4  o'clock.    No  ?isiton  are  admitted  to  this  mcctiiig.  *    


novel  or  improved  articles  of  Commerce — ^The  em- 
ployment of  new  substances,  or  new  methods  of 
treating  those  hitherto  used  in  the  Arts  and 
Manufactures,  are  some  among  the  many  sabjeota 
to  which  attention  may  be  directed. 


INDIAN  PRODUCTS. 

The  following  letter,  with  the  accompanying 
Memorandum,  has  just  been  received  from  the 
Agricultural  and  Horticultural  Society  of  India : 

Dbab  Sib, — I  have  sent  to  your  address  by  this  mail 
(care  of  Messrs.  Orindlay  and  Co.,  68,  Comhill),  a  paroel 
containing  the  following  :— 

First. — Specimens,  scoured  and  unscoured,  of  Arracan 
raw  silk.  You  will  find  flill  pirticulars  regarding  this 
silk  in  the  Journal  of  our  Society,  Vol.  VII.,  page  281. 
The  object  of  sending  these  specimens  to  the  Society  of 
Arts  is  to  test  the  English  yalae  of  the  commodity,  as 
ordinarily  produced  and  offered  in  the  Arracan  and  rega 
markets  for  sale,  by  submitting  them  to  practical  parties. 
N.B.  The  specimens  to  be  returned  with  the  reports  on 
them. 

Second. — Specimens  of  a  product  from  Moulmein,  in 
the  Tenasaerim  province ;  termed  **  Pevai-nvet,"  useful 
for  caulking  purposes.  For  further  particulars  see  thQ 
enclosed  memorandum. 

Third.— A  small  packet,  to  the  address  of  F.  Smith, 
Esq.,  of  the  British  Museum,  containing  specimuis  of 
the  little  bees  which  make  the  above  product*  Please 
send  on  the  packet  and  enclosed  letter  to  Mr.  Smith. 

I  am,  dear  Sir, 

Tours  faithfully, 

A.  H.  BLECHYNDEN, 
Secretary  A.  and  H.  Society. 

HetcalilB  HaU,  CaleutU,  Septambtr  21it,  1867. 

Memobandum  Bbfkbbbd  to  m  thb  FoBKOoiMa  * 

Letteb. 

In  April,  1857,  Sir  Archibald  Bogle,  Commissioner  of 
the  Tenasserim  provinces,  forwarded  to  the  Agricultuial 
and  Hortiooltural  Society  of  India  a  specimen  of  a  sub- 
stance called  **  Pevai-nyet,"  procurable  at  about  one 
anna  (IJd.)  ^  lb.  in  those  provinces.  Sir  Anshibald 
states  tbiat  this  material  haa  oulv  to  be  moistened  with 
earth  oil  till  of  the  consistence  of  paint,  and  then  spread 
with  the  fingers  on  a  bit  of  doth  on  the  cracks  of  the 
roof  of  a  house,  to  make  it  quite  waterproof,  and  to  stop 
all  leakage  whatever,  and  it  dries  in  an  hour  or  two.  Sir 
Archibald  adds  that  having  found  it  most  valuable,  he 
thinks  it  very  desirable  to  bring  it  to  the  notice  of  the 
Society. 

Sir  Archibald  having  left  India  for  Europe  shortly 
after  the  receipt  of  the  above  specimen,  the  Society  pre- 
ferred a  request  to  another  member  resident  in  tlie 
TenaasQrim  provinces,  the  Bev.  C.  S.  Parish,  for  further 
information  as  to  the  nature  of  the  material  in  quertioD, 
whether  vegetable  or  mineral,  and  for  any  additional 
particulars  he  could  afford.  In  reply,  Mr.  Parish  haa 
been  kindeuoush  to  supply  the  following  interesting  in- 
formation, in  a  letter  dated  firom  Monlmein,  May  20th  :— 

**  The  substance  about  which  you  seek  information  is» 
as  Sir  A.  Bogle  stated,  commonly  procurable  in  tb« 
Moulmein  Baziaar,  and  at  about  one  anna  a  pound.  I 
lately  bought,  1  think,  5  Viss  for  1  znpee  (2s).  It  is  noa 
a  vegetable  substance,  but  it  is  the  result  of  the  htbonra 
of  a  small  bee.  Probably,  however,  it  is  the  mixture  of 
various  gums  and  resins  gathered  by  the  bee.  Fortu- 
nately, since  receiving  your  letter,  I  have  met  with  a 
small  colony  of  the  Dammer  bee  at  work  in  a  hole  of  an 
old  teak  post.  I  have  the  pleasure  to  send  you  by  this 
mail  a  small  pieoa  of  the^substanae,  for  identification^ 
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taken  out  on  the  point  of  a  knife ;  also  two  HpecimenB  of 
the  industrious  little  creature  itself,  enclosea  in  a  glass 
cell.  1  am  not  an  entomologist,  but  shall  be  glad  to 
know  the  name  of  the  ofiftx.  If  any  of  your  entomo* 
Ittgieal  friends  think  the  snecies  of  interest,  I  will  try  to 
catch  them  some  more,  as  1  believe  they  have  no  sting.  1 
have  not,  indeed,  submitted  them  to  the  mici-oscope,  but 
though  numbers  settled  on  me,  and  flew  round  me,  as  I 
disturbed  them  in  their  work,  I  felt  no  evil  consequence. 
The  bee  makes  his  nest  of  this  substance,  which  is  at 
tLrst  soft  and  plastic  to  the  fingers,  and  extremely  glu- 
tinous, but  afterwards  on  exposure  to  the  air  becomes 
dry,  hard,  and  brittle.  The  nest,  I  believe,  is  made  in- 
diflerently  in  a  hollow  tree,  in  a  hole  in  the  ground,  or, 
M  in  the  present  instance,  in  that  of  an  old  post.  When 
bought,  it  is  commonly  in  a  large  irregularly-sliaped 
lump,  rudely  honey-combed,  mixMl  with  much  extra- 
neous matter.  It  is  soluble  in  oil — any  oil,  I  fancy ;  at 
least,  I  find  that  olive  oil  answers  the  purpose  of  detach- 
ing it  from  the  fingers  as  well  as  wood  oil. 

'  *  It  is  a  well-known  and  commonly-used  substance  here ; 
but,  though  fluently  noticed,  mistakes,  as  to  its  true 
nature,  have  often  been  made,  chiefly  owing  to  the  fact 
that  the  name  of  Dammer  is  given  to  it  in  the  Bazaar  by 
the  natives  of  India,  who  sell  it  in  common  with  many 
other  resins  and  gums,  which  in  appearance  and  quality 
it  resembles.  It  is  not  Dammer ^  thougli,  if  you  ask  for 
Dommer  in  the  Bazaar,  it  is  as  likely  that  you  will  have 
this  substance  offered  to  you  as  any  other.  The  Burmese 
know  it  only  as  Pevai-nyeL  They  use  it  for  caulking 
generally,  mixed  with  wood-oil  over  a  fire,  and  it  answers 
its  purpose  admirably  in  the  case  of  wood-work,  but 
whether  of  Pucka  or  Chunum  work  also,  I  cannot  say." 

The  little  insects  have  been  forwarded  for  examination 
to  Mr.  Frederick  Smith,  of  the  British  Museum,  and  the 
specimen  of  the  substance  prepared  by  them  is  now  sub- 
mitted to  the  Society  of  Arts,  with  the  request  that  they 
will  have  the  kindness  to  refer  it  for  trial  to  practical  men 
intot«tted  in  snch  matters,  and  communicate  the  result  to 
the  Agricultural  and  Horticultural  Society  of  India. 


CHEMISTBY  IN  THE  WINE  CELLAR. 

The  following  paper  was  read  at  the  annual  meeting 
of  the  Hunter  River  Vineyard  Aasociation,  New  South 
Wales.    By  Mr.  Frederick  Maspratt,  F.C.S.L. 

I  take  advantage  of  the  opportunity  to  diffuse  infor- 
mation not  accessible  to  all,  wnich  may  prove  useful  to 
my  fellow  vignerotu.  I  am  in  perfect  accord  with  my 
preceptor,  Baron  Liebig,  when  he  asserts  that  mere  em- 
piricism can  never  enable  any  one  to  excel  in  presentinff 
an  industrial  product  aooeptable  to  the  consumer,  and 
profitable  to  the  maker.  My  object  shall  be  to  bring  to 
our  aid  the  truths  and  researches  of  science.  I  am  much 
indebted  to  the  works  of  Baron  Von  Babo,  who  is  known 
in  Europe  as  one  of  the  most  tuoeeasfnl  wine  producers. 
The  Qeiman  wine  maker  has  difficulties  to  contend  with, 
which  need  not  be  feared  in  this  conntry ;  and  here  the 
sadden  changes  of  climate  and  intense  heats  cause  evils 
which  I  will  investigate  more  thoroughly. 

Cellar  management  requires  much  more  study  than  is 
generally  supposed.  The  isles  of  Greece,  Italy,  Spain, 
SsQ,t  possess  quite  as  fine  a  dimato  as  this,  and  in  some 
lespects  more  favourable]  to  the  growth  of  the  vine,  but 
when  it  is  left  to  the  manipulations  of  the  ignorant  farmers 
of  the  interior,  what  do  they  produce?  The  table  wine 
of  Madrid  tastes  of  tar,  that  of  Huesca  of  ink,  the  wine  of 
Lanarka  is  resinous,  and  several  country  wines  are 
glutinous. 

All  these  evils  may  be  remedied  or  avoided  by  proper 
care,  and  a  knowledge  of  the  discoveries  whidt  have  been 
madie  in  chemistry  during  the  last  few  years,  ca«unng  the 
wines  of  Europe  to  be  more  generally  palatable. 

The  production  and  stability  of  all  organic  substanoee 
4qpend  on  the  affinitioB  of  four  cleme&te--tozygen,  hy- 


drogen, nitrogen,  and  carbon.  Three  of  these,  when  un- 
combined  with  other  substances,  are  gaseous,  and  in- 
visible ;  the  fourth,  when  pure,  is  a  solid,  but  when  com- 
bined with  others  assumes  the  form  of  a  gas. 

This  ready  capability  of  dianging  their  proportions, 
and  this  volatility,  facilitate  the  absorption  and  distri- 
bution which  is  perpetually  taking  place,  and  the  elimi- 
nation in  the  form  of  gas  of  whatever  may  not  have  been 
required  in  the  formation  of  the  plant.  All  life,  whether 
vegetable  or  animal,  depends  on  the  constant  transition 
of  the  substances  of  whidi  it  consists.  If  thia  is  in  any 
way  interrupted,  eramacausis  sets  in. 

Though  tnese  elements  form  the  principal  liasis  of  all 
existence,  they  must  be  supported  by  less  volatile  snb- 
stances,  of  which  the  proportion  required  for  the  con- 
tinuance of  organic  life  is  much  smaller,  yet  most  ti«oe»- 
sary.  These  are  silica,  alumina,  lime,  magnesia,  iH>ta8h, 
soda,  iron,  manganese,  sulphur,  and  phosphorus. 

These  substances  unite  in  every  organic  form,  bat  they 
cannot  of  themselves  blend  so  as  to  attain  the  object  of 
the  organism .  1 1  i  s  the  vital  power  of  each  organic  bei  ng, 
which  as  it  were  acts  as  architect,  in  merging  into  form 
the  necessaiy  substances.  It  is  on  the  vital  power  of 
each  single  element,  that  the  form  it  shall  assume  depends, 
for  entirely  different  sul»tanccs  may  be  produced  by  the 
same  materials. 

The  elements  obey,  more  or  less,  the  general  chemical 
laws,  but  there  are  some  undisturbed  by  the  vital  power 
in  the  organism,  that  are  not  so  prominent,  and  to  a  cer- 
tain extent  appear  to  be  debarrea  fVom  performing  their 
higher  functions ;  it  is  only  in  the  growth  that  the  action 
of  such  elements  commences,  and  this  is  different  in  tlie 
various  spetcies,  producing  compounds  containing  the  de- 
ments in  different  proportions.  All  contribute,  however, 
to  the  development  and  preservation  of  the  perfect  plant. 

With  regard  to  their  mfluenoe  upon  the  animal  king- 
dom, the  basis  of  the  nourishing  powers  of  plants  depends 
on  these  elements.  The  more  highly  oixaniced  ammals 
do  not  take  their  nourishment  directly  from  the  indige- 
nous plants.  They  live  on  that  which  the  plants  hate 
amalgamated  by  artificial  aid  from'  the  earth  and  the 
atmosphere,  and  when  we  take  animal  food  the  aooroe  is 
still  indirect.  In  the  vine,  the  wood,  foliage,  branches, 
blossoms,  and  fruit  are  formed  from  nearly  the  same  de- 
ments ;  the  grapes,  until  they  are  parted  from  the  stalk, 
partake  of  its  life ;  in  this  state  there  is  no  admiztiire. 
After  separation  their  nature  changes ;  sacoharine  matter, 
glycocoll ,  tannin ,  &c. ,  become  prominent ;  the  snbetaoces 
are  now  subject  to  atmospheric  influence ;  the  separation 
and  decomposition  of  elements  commence  of  themselves, 
and  form  alcohol,  yeast,  &c.,  or  pass  into  the  atmosphere 
as  carbonic  acid.  This  is  the  process  of  fetmeotatieB, 
where  the  quantity  of  water  present  must  regulate  the 
kind  of  decomposition  which  will  ensue. 

It  would  be  out  of  place  in  communications  whidi  do 
not  profess  to  enter  into  the  minntin  required  in  a  hand- 
book, to  dilate  on  the  fermenting  process,  or  to  detail  the 
actions  of  the  nitrogen  which  is  contained  in  the  yeasty 
or  albumino-glutinous  substances,  and  the  consequent 
formation  of  various  ammoniacal  compounds.    The  pro- 
ducts are  alcohol ;  cart)onic  add  gas,  part  of  whidi  te- 
mains  in  the  solution,  and  imparts  the  nickly  taaie  to 
young  wines ;  lactic  acid,  formerly  considered  to  be  aoetie 
add,  and  similar  in  composition  to  sugar ;  acetio  add, 
produced  by  the  action  of  0X3^en  on  ucohol  at  a  high 
tempentnre;  diflerent  odorous  volatile  substances,  parity 
ethereal,  partly  si  railar  to  volatile  oils ;  yeaat,  the  lestdne 
of  the  azotic  substances  which  excited  fermentation,  hot 
not  to  be  confounded  with  any  excess  of  ferment  then 
might  be ;  ammonia,  formed  from  the  azote  of  the  fer- 
ment, uniting  with  the  hydrogen  whieh  beoomea  free 
during  the  deooropositioa  of  the  water^this  aailee  with 
malic  or  other  acids. 

Of  non-azotic  substances  of  the  grapes,  contained  in  the 
oellolar  tissoea,  there  are  dextrine,  staroh,  sugar,  peotiae, 
pectic  acid,  and  extiacUve  sufaBtanoes,  whidi  play  a&  ias 
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portant  part,  as  in  them  are  coBtaincd  the  elements  of 
bonqoet,  colouring  matter,  and  vejgetable  acids,  the  moot 
important  of  which  are  tartaric,  citric,  malic,  tannic,  and 
gailie  acids. 

Of  asotic  subetanoes,  there  are  glycocoll,  albamino- 
glutinous  substances,  d^c. 

Of  inoi^nic  substances,  there  occur  hydrochloric, 
phosplioric,  and  solphurlc  acids,  alumina  combined  with 
tartaric  acid,  potash,  magnesia,  iron,  and  traces  of  i^w- 
oatde  of  manganese. 

The  proportion  in  which  these  different  ingredients 
stand  towards  each  other  is  highly  varied,  and  depends 
principally  on  the  nature  of  the  season  in  which  the 
grapes  have  matured. 

I  hare  found  this  year  that  the  sugar  in  the  must 
ranged  from  32  to  28  per  cent.  This  wide  range  is  owing 
to  my  having  had  grapes  from  four  vineyards,  on  perfectly 
different  soils :  I  ncea  not  describe  them  more  fully,  as 
they  have  been  thoroughly  amplified  in  previous  accounts 
of  the  proceedings  of  this  Society.  The  highest  number 
refers  to  the  grapes  from  the  Irrawang  vineyard,  the 
lowest  to  those  from  tho  vineyard  on  the  Williams  river, 
that  were  planted  b^  Mr.  King.  I  also  liad  some  grapes 
from  the  Tnreela  vin^rard,  which  mwted  equal  to  the 
highest,  but  its  mean  was  26  per  cent,  glucose  or  grspe 
sugar.  The  deduction,  by  calculating  the  specific  gra- 
vities, is,  that  the  wine  i«oduced  will  range  from  14  to 
21  per  cent,  alcohol. 

The  muooas,  d».,  amounts,  according  to  Wala's  inves- 
tigations in  Europe,  to  three  per  cent. ;  but,  owing  to 
ihe  difficulty  in  getting  suitable  simple  apparatus  here, 
to  discover  tlie  mean  content,  I  liave  not  been  aUe  to 
arrive  at  accurate  conclusions ;  but  I  would  imagine  Uie 
average  to  be  higher  here,  as  the  mineral  and  vegetable 
salts,  If hieh  average  three  per  eent.  in  Germany,  indicate 
in  thii  ooontry  five  per  cent,  and  upwards  ,*  the  rest  is 
water. 

it  is  only  some  two  months  after  tiie  vintage,  when 
the  fermeBtatioD  is  insensible,  and  the  excess  of  chloro- 
pliyll,  uBctnoos,  and  rennoos  matters  have  been  removed, 
that  the  practised  person  will  begin  to  have  a  foretaste 
of  what  will  afterwards  be  devrioped.  Time  is  then  re- 
quired for  the  ripening,  but  there  is  a  period  at  which 
all  wines,  if  left  to  tl^mselves,  deteriorate ;  the  spirit 
diflqipean  or  is  decomposed,  the  resinous  fatten  beoone 
protninent,  and  impart  their  flavours.  A  young  power- 
ful wine,  being  richer  in  alcohol,  is  more  intoxicating; 
but  where  Hhis  has  meigod  into  ether,  an  older  wine  is 
mote  exhilarating. 

In  a  perfect  wtne,  nei  titer  the  sugar,  the  alcohol,  nor 
the  acid  should  be  in  excess,  l>ut  always  maintain  a  cer- 
tain proportion  towards  each  other.  In  unctuous  wines 
the  diaxtrine  by  degrees  merges  into  sugar.  With  these 
there  are  flavours,  the  mnanthic,  the  aromatic,  the  l)ou- 
quet,  which  differs  in  its  ingredients  from  the  aromatic 
taste,  the  sharp,  and  the  varnish  flavour.  In  hot  coun- 
tries the  sugar  predominates,  and  as  the  gluten  is  not 
proportionate,  it  often  happens  that  the  wines  do  not 
yield  so  much  bouquet,  though  the  aromatic  flavour  and 
perfume  may  beveiy  prominent.  The  basis  of  the  most 
celebrated  vinous  flavours,  is  the  most  perfeet  develop- 
ment of  the  osnanthic  ether,  which  is  produced  daring 
the  fermentation  by  a  combination  of  eenanihic  acid  and 
alcohol.  Foreign  natters  interfere  with  the  formation 
of  this  ether  in  a  pure  state.  Some  bouquets  may  be 
prodnoed  by  an  after  decomposition  of  the  extractive  sub- 
stances with  ammonia,  or  with  some  of  the  ethers. 

It  is  possible  by  a  rational  treatment  to  ennoble  al- 
most all  wines,  without  having  recourse  to  sophistica^ 
tion.  All  seasons  not  being  alike,  the  wine-malrer  ought 
to  understand  these  matters,  by  studying  the  require- 
ments of  the  pioDt  in  the  vineyard,  by  knowing  how  to 
oonoentrate  when  there  is  too  great  an  excess  of  water, 
or  by  the  addition  of  certain  ingredients  which,  under 
favourable  dreimistanoes,  would  be  naturally  contained 
m  the  f  laot. 


I  The  increased  proportion  of  sugar  is  not  oolnddent 
with  a  diminution  of  acid.  Beally  unripe  grapes  can 
I  therefore  never  make  a  wine.  In  Kurope  there  may  be 
seasons  when  the  wine-makera  would  obtain  a  wine 
more  capable  of  developing  a  bouquet,  by  gathering  the 
grapes  at  a  certain  point  of  ripeness  when  all  would  be 
alike ;  but  in  a  country  such  as  this,  where  the  rays  of 
tiie  sun  act  with  such  power,  the  outer  grapes  might  be 
in  the  state  required,  while  the  inner  ones  would  bo  per- 
fectly green,  and  totally  unfit  for  any  wine-making  pur- 
C.  It  is,  therefore,  necessary  to  delay  the  gathering 
^er  than  is  usually  done  in  this  country  to  produce 
a  fair  wirte.  If  allowed  to  proceed  to  an  eramacausis, 
and  if  not  disturbed  or  acidulated  by  rain,  then  is  the 
gi^eatest  amount  of  saccharine  matter  obtained,  which  Is 
generally  developed  from  the  cellular  tissues  and  the 
dextrine. 

It  would  be  superfluous  at  present  to  enumerate  the 
various  treatments  of  the  vine,  as  in  this  country  they 
could  not  be  acted  upon  while  wages  are  so  excessive. 

The  stalks  contain  various  substances,  which,  when 
mixed  with  the  must,  will  injure  the  wine ;  on  the  other 
hand  they  contain  gallic  acid,  which  serves  U)  precipitate 
the  glutinous  matter.  The  fermentation  is  also  stronger 
and  more  regular  if  the  stalks  are  mixed  with  the  pressied 
berries,  which  is  ex^ined  by  the  particles  which  eldte 
fermentation  being  more  diffused.  In  red  wine  the  tan- 
nin affects  the  taste  considerably,  either  in  itself,  or 
owing  to  an  ether  formed  from  it ;  it  has  also  the  advan- 
tage of  acting  as  an  astringent,  and  strengthens  the  body 
against  the  relaxing  heat  of  the  sun.  This  is  the  cause 
of  the  expression  that  such  wines  have  a  cooling  efl^t. 
If  the  must  cannot  be  immediately  pressed,  it  is  well  to 
separate  the  stalks,  as  too  long  a  decompo&ition  of  them 
tends  to  give  a  woody  flavour. 

The  time  when  the  must  ought  to  be  separated  fh)m 
the  murk  is  of  great  Importance,  and  depends  on  the  kind 
of  wine  to  be  produced.  With  red  wine  the  murk  ought 
to  remain  with  the  must  till  the  alcohol  is  developed  by 
fermentation,  and  is  in  a  state  to  effect  the  extraction  of 
the  colouring  matter.  With  luscious  wines  the  must 
ought  to  remain  longer  in  contact  with  the  stalks,  as  the 
gallic  acid  serves  the  more  completely  to  precipitate  the 
glycocoll  and  gluten .  The  development  of  bouquet  docs 
not  depend  on  the  skins  and  stalks. 

To  those  who  might  wish  to  make  some  determinations 
a  few  directions  will  prove  useful ;  and  as  there  are  many 
anomalies  as  yet  unexplained  about  the  wines  of  Austra- 
lia, I  propose 'during  trie  next  year  to  institute  a  series  of 
analyses,  from  which  I  doubt  not  much  that  is  still  un- 
certain will  be  explained.  It  is  by  the  aid  of  chemistry 
alone  that  this  branch  of  industry  will  be  brought  to 
perfection — ^tliat  science  which  has  of  late  yeara  advanced 
so  greaUy  all  arts,  manufactures,  and  professions—the 
evidences  of  whi<^  are  so  palpable  that  it  would  be  use- 
less for  me  to  enumerate  tnem. 

The  free  acid  is  determined  by  acetate  of  lead.  Con- 
centrate the  must  to  about  a  third,  and  treat  with  abso- 
lute alcohol,  tlie  albumino-glutinous  substances  remain 
insoluble. 

As  nature,  in  particularly  favourable  seasons,  aids  in 
the  transposition  of  a  middling  wine  into  one  of  greater 
body,  of  a  poor  wine  into  one  of  better  quality,  so  may 
the  wine-maker  improve  the  quality  by  separating  ex- 
cessive acid,  or  water,  as  also  by  the  addition  of  certain 
ingredients  homogeneous  with  the  grapes,  and  bring  the 
wine  of  a  poor  year  nearer  to  that  of  a  better  one. 

There  are  three  ingredients  of  the  wine,  the  propor- 
tions of  which  in  the  must  will  affect  its  quality.  Those 
are  glucose  or  grape  sugar,  alcohol,  and  acid.  It  can 
never  be  considered  asa  sophistieation  of  the  wine,  when 
the  must  is  enriehed  with  substances  which  are  the  same 
as  the  materials  in  the  grape,  and  when  it  depends  pn  - 
the  chance  of  the  weaker  their  being  present  in  more  or 
less  qusntity  in  the  grape  itself.  The  must  may  be  made 
more  saomrhie  by  ui^ng  gypsum,  to  free  it  from  water, 
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or  adding  fsiaich  sugar,  which  is  of  the  same  composition 
as  grape  sugar.  Akohol  may  also  be  added  before  fer- 
mentation, but  it  stays  the  process,  and  though  generally 
used  in  Spain  and  Portugal,  is  not  to  be  recommended 
where  one  seeks  to  retain  delicacy  of  flavour.  An  excess 
of  acid  may  be  removed  by  neutralising  with  lime,  or 
by  removing  the  murk  ouickly,  and  skimming  off  the 
mucous  matters  as  rapidly  as  possible,  as  the  vegetal 
adds  are  generally  in  combination  with  it.  A  little 
observation  will  show  the  wine-maker  how  this  is  to 
be  effeciad.  Formerly  oxide  of  lead  was  used,  but  the 
resulting  lead  compound  was  poisonous,  and  the  method 
most  reprehensible. 

It  is  of  importance  to  separate  the  mucous  as  early  as 
possible  after  the  insensible  fermentation  has  set  in,  as 
it  is  the  mother  of  many  diseases.  This  is  effected  b^ 
frequent  rackings.  Even  excessive  sulphuring  at  this 
stage  will  not  injure  the  wine,  as  it  is  precipitated  with 
the  gluten,  and  it  is  the  best  preventive  of  mustiness, 
whidi  is  very  general,  especially  with  red  wines.  These 
rackings  are  complete,  and  the  object  effected,  when  the 
red  wine  will  stand  some  time  in  a  glass  without  inspis- 
sating, or  when  a  white  wine  does  not  assume  an  iron 
red  colour  under  the  same  circumstances. 

No  old  wine  ought  to  be  sulphured,  as  it  contains  no 
precipitant.  In  such  cases  nutmegs  are  burnt  in  casks, 
as  they  contain  an  ethereal  oil  which  has  a  similar  effeot, 
but  care  must  be  taken  to  prevent  flavour  being  imparted 
to  the  wine.  Younger  wines  required  for  immediate  use 
must  also  not  be  sulphured,  as  it  causes  headache  and 
injures  the  health. 

At  an  early  period  an  attentive  observer  will  notice  a 
taste  more  or  less  resembling  coffee,  which  indicates  the 
bouquet  into  which  it  will  afterwards  merge;  there  is 
also  oftsn  a  bitter  taste  perceptible,  which  demonstrates  the 
presence  of  a  citrate  or  salt  of  magnesia.  After  clearing, 
the  alcohoA  gradually  combines  with  different  acids,  and 
the  various  ethers  result.  The  hydrous  ingredients, 
with  the  aid  of  carbon  and  oxygen,  merge  into  resinous 
matters,  and  often  portions  of  the  saccharine  matters 
chan^  into  lactic  acid. 

With  light  wines  that  age  quickly,  and  will  not  keep, 
it  is  advisable  to  bum  some  spirit  in  a  cask  previous  to 
filling  with  such  wine,  as  by  this  means  the  blending  is 
more  intimate. 

Harshness  in  wine  proceeds  from  tannin  being  in  ex- 
cess. Isinglass,  or  white  of  eggs  serves  by  degrees  to 
precioitate  this ;  but  if  allowed  time  to  mellow  properly, 
the  glutinous  substances  in  the  wine  itself  will  effect  the 
same  object. 

In  bad  seasons  a  wine  may  be  formed  in  which  acid 
predominates,  at  the  same  time  rich  in  alcohol.  With 
long  rest  this  may  become  very  good,  as  the  bitartrate 
of  potash  settles  by  degrees,  after  the  excessive  acid  has 
formed  ethers,  which  improve  the  flavour.  If  one  wishes 
to  hasten  the  separation  of  the  excess  of  tartaric  acid, 
tartrate  or  carbonate'  of  potash  may  with  judicious 
management  be  applied. 

If  a  wine  gets  sticky  and  inspissated,  and  will  not 
yield  to  the  ordinary  mode  of  clarifying,  this  proceeds 
from  an  excess  of  glycocoU,  and  a  deficiency  of  gallic 
acid.  In  this  case  suspend  for  some  days  in  the  wine  a 
bag  of  gall  nuts,  till  a  test  with  perchloride  of  iron  in- 
dicates the  attainment  of  the  object.  Kack,  and  it  will 
clarify  with  isinglass.  If  obstinate,  the  operation  must 
be  repeated.  When  wine  becomes  clammy,  and  oily, 
which  is  owing  to  an  excss  of  gluten,  and  a  deficiency 
of  alcohol  and  acid,  dissolve  twelve  ounces  of  bitartrate 
of  jpotash,  and  the  same  of  sugar,  in  a  mulled  wine ;  put 
this  into  an  empty  cask,  diffuse  it,  and  fill  with  the  wine 
to  be  operated  upon ;  if  not  effectual,  when  repeated,  add 
an  equal  quantity  of  salt,  and  about  four  ounces  of  the 
ashes  of  the  vine  stalks. 

It  is  well  known  how  wine  becomes  vinegar,  but  there 
are  cases  frequent  in  this  country  where  every  precau- 
tion hi«  1w»Pn  ♦.ikcn  to  preolirl"  the  anoeas  of  air,  where 


the  wine  assumes  a  certain  tart  taste  owing  to  the  con. 
version  of  sugar  into  lactic  acid.  To  test  this,  eatunte 
a  sample  of  the  wine  with  carbonate  of  magnesia,  and 
allow  It  to  rest  two  days.  If  the  taste  of  the  sopemt. 
tent  lifuor  is  bitter,  it  is  owing  to  the  presence  of  aoetio 
acid;  if  not,  there  is  lactic  acid  present;  in  the  Utter 
case  the  wine  itself  may  be  treated  with  carbooats  of 
magnesia.  Frequent  racking  and  good  cellars  will  pi«. 
vent  this  evil. 

If  wine  be  not  too  far  gone,  the  acetic  add  majr  be 
neutralised  by  oyster  shells,  and  tritnnting  with  la'n- 
glass;  but  if  this  is  not  done  with  care  and  Knowledge, 
the  wine  is  apt  to  get  a  flat  taste. 

When  casks  have  not  been  well  scalded,  andsftcr- 
wards  rinsed  out  with  cold  water,  the  wine  has  a  pecu- 
liar disagreeable  flavour  of  wood.  With  age  in  bottk 
this  will  disappear,  or  it  may  be  removed  by  several 
rackings  into  sulphured  casks  and  darifyin?.  If  the 
wine  assumes  a  smoky  or  burnt  taste,  it  should  be  mixed 
with  some  sweet  must,  and  subjected  to  renewed  fenoeo- 
tations. 

Clarifying  is  a  most  important  operation  in  tlie  ma- 
nagement of  wine,  as  a  great  advantage  is  gained  by  a 
proper  application  of  it,  but  from  a  want  of  knowledge 
injury  may  result.  Ill-judged  implication  of  the  ckr 
rifier  is  probably  the  cause  of  the  imiM«ssioD  that  clari- 
fying weakens  a  wine,  while  it  has  quite  a  contrary  efiect ; 
a  wdl  clarified  wine  first  devdepes  the  aroma  and  bou- 
quet, when  the  taste  is  no  longer  acted  upon  and  weakened 
by  mnoous. 

Clarifying  has  different  objects.  With  perfected  wines 
it  separates  any  remaining  gluten,  and  extractive  inatta, 
which  inspissate  the  wine  aiter  bottling.  It  precipitata 
the  excessive  acid  from  rough  wines.  In  diseased  winei 
it  separates  those  substances  which  have  caused  the  de* 
feet.  Badlv  coloured  wines  may  recover  their  proper 
colouring  if  well  darified. 

The  wine-maker  must  use  his  own  judgment  as  to  the 
quantity  of  the  darifier  he  ought  to  apply,  apportioDiDg 
it  according  to  the  nature  of  the  wine  he  is  operating 
upon.  Clarifying  by  medianical  means,  is  simply  fil* 
tering.  Chemically,  isinglass  is  the  simplest  aod  beit 
darifier;  it  coagulates  readily  in  the  wines  leavei  do 
taste,  and  is  preferable  to  milk,  because  it  doee  not 
weaken  the  wine.  The  tannic  acid  unites  with  the  pore 
glue,  forms  an  insoluble  compound  heavier  than  tbo 
wine,  which,  in  findy-divided  partides,  acts  aianet, 
and  in  descending  draws  down  with  it  the  glyoocoU,  ex- 
tractive matter,  &c.  If  the  isinglass  finds  no  taonie 
and  gallic  acids,  it  is  ineffectual,  and  the  want  mut  be 
Bupplied  by  gall  nuts,  or  adding  some  of  the  presaed 
wine. 

In  the  purest  wine  there  is  some  mucous,  but  it  iiflolQ- 
ble ;  its  presence  is  indicated  by  in^issaiion  when  te^ed 
with  perchloride  of  iron. . 

The  difference  between  sophistication  and  imffOv^ 
ment  in  a  wine  consists  in  this :— A  wine  mav  be  in- 
proved  by  correcting  any  misproportion  in  tne  vad 
before  fermentation,  by  adding  vegetal  substances  ooft- 
taining  the  requisite  ingredients,  hut  substanoes  noiiob' 
iected  to  fermentation  do  not  properly  merge  into  the 


jected 
wine. 


Wines  are  sophisticated  with  iris  root,  ddcr  Uoe* 
Boms,  lime  blossoms,  citron,  orange  peels,  bitter 
almonds,  skins  of  ripe  quinces,  blade  currant,  tinetare 
of  cherries  and  plums.  Alum  is  sometimes  used,  to 
give  the  uninitiated  an  idea  that  there  is  body  in  tbe 
wine,  because  it  has  a  shrivdling-up  efiect^  buta  jodge 
can  easily  tell  if  it  be  present. 

The  result  of  numerous  observations  in  Europe  have 
proved  that  the  earlier  the  blossoming  of  the  vine  the 
better  the  quality  of  the  product.  This  question  xnight 
with  advantage  be  inserted  with  others  in  the  Sccietyv 
papers.  .   . 

As  different  musts  have  varied  constituents,  it  » 
easy  tu  understand  why  the  winemaker  shoddusebu 
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own  judgmoni  in  mixing  them,  instead  of  keeping  the 
most  of  any  particular  grape  by  iteelf  ;  also  why  the 
pressed  wine  should  be  kept  separate  from  the  other 
wine,  and  how  they  shotdd  be  mixed  at  discretion, 
according  to  the  requiremenki  of  the  winemaker.  A 
referenoe  to  the  different  ^emical  combinations  and 
decompositions  I  have  described  will  explain  this. 

To  enable  a  wine  to  develope  its  beauties  with  a^e, 
and  to  attain  that  perfection  which  we  all  recognise 
when  we  meet  with  it,  there  must  be  cool  ceUar»— 
caves,  if  possible.  It  must  never  be  let  alone  for  any 
length  of  time,  and  if  a  little  newer  wine  be  added 
at  mtervals,  the  elimination  of  the  ethers  will  be  more 
complete  :  the  osnanthic  ether,  which  heightens  the 
vinous  flavour;  the  batyric  ether,  which  in  sherry  gives 
the  peculiar  bouquet ;  or  the  acetic  ether  of  the  dairets ; 
the  acetate  of  amylls  of  many  of  Uie  French  white 
wines;  and  several  other  compounds,  which  it  would 
serve  no  purpose  to  enumerate.  It  is  absolutely  neces- 
sary that  a  person  should  have  well-seasoned  casks, 
which  will  not  absorb  the  elements  of  those  flavours, 
aromas,  and  bouquets. 


METROPOLITAN  DRAINAGE. 

It  will  be  remembered  that  the  First  Commissioner 
of  Her  IM^esty's  works  referred  to  Captain  Douglas 
Galton,  R.E.,  and  Messrs.  James  Simpson,  and  Thomas 
E.  Blackwell,  certain  questions  relating  to  the  Main 
Drainage  of  the  metropolis.  Those  gentlemen,  in  the 
course  of  their  inquiry,  deemed  it  necessary  to  secure 
the  assistance  of  Dr.  Hofmann,  Chemist  to  the  Museum 
of  Practical  Geology,  and  Mr.  Henry  Witt,  assistant 
chemist  there,  in  making  the  chemical  investigations 
lately  connected  with  the  subject.  These  gentlemen  have 
made  their  report,  which  has  been  presented  to  Parlia- 
ment, and  is  now  printed  as  one  of  the  Sessional  Papers. 
The  experiments  were  continued  over  a  space  of  four 
months,  during  which  the  influence  of  the  sewage  on 
the  Thames  water,  the  composition  and  value  of  the 
sewage,  the  principal  methods  proposed  for  utilisation 
and  deodorisation  of  it,  and  the  treatment  of  sewage  in 
its  sanitary  aspects,  were  carefully  investigated.  The 
details  are  given  at  considerable  length,  with  all  the 
analytical  numbers  upon  wl)ich  the  results  are  based,  so 
that  any  one  interested  may  examine  and  interpret  for 
himself  the  foundations  of  the  statements  made.  The 
following  are  the  conclusions  arrived  at,  under  the  five 
heads,  as  suggested  in  the  original  letter  of  reference. 
The  authors  sum  up  the  principal  results  as  follows  :— 

I. — ^Ihfluekoe  op   the  Sewage  on  the  Cohposxtiom 
OF  the  Wateb  of  the  Thames. 

(a.)  Owing  to  the  very  great  dilution  of  the  sewage  by 
the  water  of  the  Thames,  chemical  analysis  indicates  but 
a  ^ight  difference  in  the  composition  of  the  river  water 
before  and  after  pollution. 

(6.)  Contrary  to  what  might  -have  been  expected,  the 
influence  of  the  sewage  scarcely  increases  tlie  guaniUg  of 
dUtoUted  organic  mailer, 

(c.)  The  {presence  of  sewage  perceptibly  raises  the  pro- 
portion of  mineial  constituents, and  especially  of  common 
salt. 

(d.)  The  amount  of  intolubU  orffOHic  matUr  which  is 
present  in  ihamadiUipendid  in  the  river,  $UadUy  increata 
with  the  degree  of  contamination. 

(«.)  The  offensive  character  of  the  river  water,  the 
disengagement  from  it  (especially  during  hot  weather) 
of  effluvia,  not  only  highly  offensive,  but  also  exceed- 
ingly praiudicial  to  the  heuth  of  the  inhabitants  of  the 
districts  lyiAg  along  the  river's  banks,  is  chitfy  eauud 
hg  the  fuii  faction  of  the  organic  matter ,  dieeoleea  and  in- 
ioluble,  which  is  diffused  through  the  water. 

(/. )  The  inteneity  of  this  ptUref active  decon^90*ition  which 
the  organic  matter  piesent  in  the  water  undergoes  within 
the  metropolitan  area,  arises  from  the  constant  supply  of 


putiescible  matter,  partly  hg  the  influx  of  the  eewage,  but 
more  especially  by  the  vaet  accumulation  of  the  black 
eewage  mud  which  has  gradually  collected  in  the  bed  of 
the  river. 

II. — Meak  Composition  and  Aosicultubal  Valite  OfF 

the  Sewage. 

(a.)  According  to  experiments  made  on  specimens 
which  represent  its  mean  composition,  the  London  sewage 
contains,  on  an  avenge,  102*8  grains  per  imperial  gallon 
of  total  solid  constituents,  of  which  72*1  grains  are 
mineral,  and  S0*7  grains  organic  matter. 

(6.)  In  these  102-8  grains,  the  following  quantities  of 
substances  valuable  in  an  agricultural  point  of  view,  are 
present : — 

Nitrogen 6*7 

Phos[2boric  acid  1*8 

Potash 1*0 

Oiiganic  matter  80*7 

Total 40*2 

(c.)  The  toted  edid  matter,  when  entirely  separated 

from  the  water  with  which  it  is  diluted,  would  have  a 

money  value  of  £6  Os.  dd.  jmt  Ion ;  that  of  guano  being 

taken  at  £11. 
{d,)  Of  the  valuable  matter,  six-sevenths  are  present 

in  the  liquid  portion,  only  ofie-MMnlA  existing  in  the 

insoluble,  or  suspended  form. 

Js.)  From  the  knowledge  of  the  quantity  of  these 
uable  constiUients  contained  in  a  given  volume  of 
sewage,  it  has  been  calculated  that  the  money  value  of  100 
tone  ofeewaae,  suj^posing  all  these  bodies  capable  of  sepa* 
ration,  would  be  in  its  original  condition  17s.  7d.,  or  2d« 
per  ton ;  and  that,  therefore,  the  whole  sewage  of  Lon- 
don is  worth  £8,796  per  diem,  or  £1,886,640  per  annum. 

(/.)  These  numbers  are,  to  a  certain  extent,  confirmed 
by  the  calculation  of  the  value  of  the  solid  and  liquid 
excrements  of  the  whole  population  of  London. 

ig,)  The  foundation  of  this  calculation  is,  moreover, 
confirmed  by  the  analyses  of  a  variety  of  specimens  of 
sewage,  made  on  different  occasions,  both  by  ourselves 
and  by  others. 

(A.)  The  chemical  composition  of  the  sewage  of  Edin- 
burgh, and  also  that  of  Leicester,  differs  but  little  from 
that  of  the  London  sewage. 

III. — Utilisation  of  Sewage  for  Agricultcbal 

Purposes. 

Ma'it^faclurc  of  a  Manure  from  Sewage, 

The  following,  among  the  many  patented  processes 
for  the  manufacture  of  manures  from  sewage,  are  those 
which,  in  accordance  with  the  wishes  of  the  Referees, 
were  specially  selected  for  examination,  viz :— 

(A.)  Treatment  of  sewage  with  lime. 

(B.)  Treatment  of  sewage  with  a  mixture  of  lime, 
sulphate  of  alumina,  and  mrooal  (Stothert  and  Gotto's 
process). 

(C.)  Treatment  of  sewage  with  charcoal  (Jasper 
Ro^rs  and  Richard  Dover's  processes) : 

1.  Filtration  of  sewage  tlirougn  charcoal. 

2.  Agitation  of  sewage  with  charcoal. 

We  were  also  directed  to  re[>ort  our  opinion  upon — 

(D.)  Treatment  of  sewage  wiUi  a  magnesian  salt  (Sir 
James  Murray's  process). 

The  following  are  the  condusions  at  which  we  have 
arrived  under  this  head  :— 

(a.)  With  respect  to  process  (B.),  Messrs.  Stothert  and 
Gtotto's,  we  find  that  the  oost  of  the  materials  employed, 
iirespectively  of  working  expenses,  nearly  equals  the 
money  value  of  the  manure  produced ;  whilst  in  process 
(C),  1.  Filtration  through  charcoal,  the  oost  of  the  ma- 
tenals  very  considerably  exceeds  the  money  value  of 
the  manure  obtained.  These  processes  cannot,  therefore, 
be  entertained,  if  the  object  be  to  manufacture  a  manure 
as  a  commercial  speculation. 

(6.)  The  magnesia  process  was  not  experimentally 


ere 
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•xamiirad :  nevcrthelesa,  our  researches  into  the  nature 
of  sewage,  together  with  the  knowledge  of  the  well-esta- 
blished ehemical  properties  of  the  animonio-magnesian 
phosphate,  especially  of  its  solubility  in  water  and  other 
menstnia,  enable  us  to  state  that,  owin^  to  the  extreme 
dilution  of  the  sewago,  the  addition  to  it  of  a  magnesian 
salt  would  produce  either  no  precipitate  of  the  ammonio- 
magnesian  phosphate  at  all,  or  only  of  a  most  minute 
quantity ;  so  that  the  manure  produced  by  this  process 
Srornld  essentially  consist  of  the  suspended  matter  of  the 
sewage,  which  mi^ht  as  easily  be  collected  by  simple 
Bobsidence.  and  which  contains  only  one-seventh  of  the 
valuable  constituents  of  sewage. 

[e)  With  reference  to  the  two  remaining  processes, 
viz.,  treatment  with  lime  (A.)  and  agitation  with  char- 
coal (C.  8.),  we  find,  from  our  experiments  made  on  a 
small  scale,  that  the  value  of  the  manure  produced  con- 
siderably exceeds  the  cost  of  the  materiak  employed. 
However,  on  going  minutely  iuto  all  the  conditions  in- 
volved ia  the  manufacture  of  a  manure  from  the  London 
sewage  by  the  two  processes  above  mentioned,  we  come 
to  tiie  eoDdasion  tliat  they  offer  no  dianoe  of  success  as 
eomiiiercial  speoolations. 

We  have  been  led  to  this  conduston  by  considerations, 
among  which  the  following  are  the  more  important : 

(1.)  In  estimating  the  commercial  prospects  of  a  pro- 
oeH,  it  is  safer  to  rel^'  upon  the  results  obtained  in  a 
manufacturing  operation,  than  on  those  furnished  by 
experiments  on  a  smaller  scale.  Now,  analysis  shows 
thai  the  value  of  the  article  manufactured  at  the  works 
at  Leieesier,  where  the  liming  process  is  used,  is  less 
than  one-half  of  the  value  which  experimcDt  assigns  to 
dor  manure  obtained  on  a  small  scale. 

(3.)  In  calculating  the  probable  expense  of  manufac- 
tnrinff  the  sewage  manure,  the  interest  of  the  capital  re- 

3 ailed  for  the  eractioo  of  works,  the  actual  cost  of  pro- 
ueiiig  and  the  oommerctal  expenditure,  we  have  had 
.  but  insufficient  data,  and  they  have  therefore  probably 
been  estimated  below  what  would  be  found  to  be  the  case 
io  praotiee ;  all  these  droumstanoes  prove  that  the  profit 
nmltiog  from  the  manufacture  of  sewage  manure  would 
be  reduced  to  a  verv  small  amount. 

8.  The  nature  of  the  manure  manufactured  by  either 
of  these  processes,  its  great  bulk',  containing  as  it  does 
but  a  very  small  (quantity  of  valuable  constituents  in  a 
very  large  mass  of  inert  matter,  increases  the  cost  of  car- 
riage and  f  preading,  when  compsred  with  that  of  guano, 
to  such  an  extent  as  to  limit  its  application  to  a  very 
small  area.  With  reference  to  the  liming  process,  for 
instance,  taking  the  value  of  the  Ldoester  bricks  as  re- 
prettnting  the  average  value  of  the  lime  manure,  and 
starting  from  the  calculation  of  the  manufacturing  ex- 
penses chiefly  furnished  by  the  estimate  of  Mr.  Wick- 
steed,  the  patentee,  we  find  that  the  profit  on  a  ton  of 
lime-manure  sold  at  the  works  would  be  6s.  Sd.,  whilst 
at  a  distanoe  of  only  two  miles  from  the  works  it  could 
not  realise  more  than  28. 3d.  profit,  and  when  transported 
to  a  distance  of  five  miles,  the  manure  would  have  to  be 
sold  at  a  loss. 

IV. — Utilisation   with  Sewage  in  a  Liquid  State. 

Irrigation  with  Sewage. 

in  order  fully  to  appreciate  the  proposal  which  has 
been  made  of  using  sewage  for  the  purpose  of  irrigation 
(an  afiplication,  the  beneficial  and  advantageous  results 
of  which  are  established  beyond  a  doubt),  it  is  necessar>' 
to  reoollect  that  100  tons  q(  London  sewage  con taiii 
Si.  f^d,  worth  of  valuable  oonsUtoents  in  the  solid,  and 
ISs.  44d.  worth  in  the  liquid  form ;  and  that  in  order  to 
■npidy  a  meadow  with  vautable  matters  corresponding  in 
quantity  to  those  contained  in  one  ton  of  guano,  it  is 
MoeMary  to  irrigate  with  l,2fiO  tons,  or  310,000  gallons 
of  sewage. 

▲  genefml  eomldeiation  of  the  question  points  out  the 
great  expense  which  necessarily  must  attend  a  r^pilar 
dMHbnttoB  in  this  way  of  the  enormons  quantities  of 


sewage  produced  annually  by  the  metropolis ;  nevertho. 
less,  there  are  too  many  elements  (engineering  and  agri- 
cultural) entering  into  the  question  to  enable  ns,  at 
chemists,  to  pronounce  any  very  dedded  opinion  as  tc 
whether  the  application  of  the  sewage  of  the  meCropdii 
in  this  way  would,  or  would  not,  be  a  remiinenttvs 
commereial  speculation;  but,  so  far  as  we  iaave  beoi 
enabled  to  ascertain,  we  believe  that  the  proposal  of 
using  it  in  this  way  is  the  cm  which  appmn  to  us  to  be 
the  moUpramisufg ;  and,  we  would  even  aay,  the  wmif  ear 
that  ha»  my  ehanu  of  mccett  as  a  commereial  Mckeme  ;  and 
we  would  therefore  suggest  tliat,  in  devising  n»eana  foe 
removing  the  metropolitan  sewage,  they  dioald  not  ex- 
clude the  pcMsibility  of  giving  this  method  the  trial 
which  it  merits. 

V. — Consideration  of  the  Maxdfaoture  of  Sewags 
Manure  from  a  Sanitary  Point  op  View. 

The  several  processes  submitted  to  us  for  deothritimg 
and  eonaolidating  mwagt  into  a  moamv  (vis.,  (A.)  By 
means  of  lime ;  (B. )  By  the  use  of  Stothert  and  Ootto'i 
mixture;  (C.  1.)  By  filtration  through  charcoal ;  and. 
(C.  2.)  By  shaking  with  diarcoal), aU  fulfil,  to  u  ctrtaim 
extent ,  the  office  for  which  they  were  proposed.  At  the  same 
lime,  it  is  found  that  these  several  proeesses  have  a  large 
quantity  of  putrescUde  organic  matter  in  eolution,  wtkick,  cm- 
pecially  in  hot  weather ^  ie  apt  to  undergo  decompo$iti€n^  a»d 
to  give  rite  to  the  generation  of  effluvia  of  the  moH  offentm 
and  dangerous  character ;  and  we  believe  that  the  crrdian, 
of  works  in  the  immediate  neighbourhood  of  the  meircpclis, 
for  the  deodorisation  of  the  London  sewage,  miffhtpnm 
very  prejudicial  to  the  htdlth  and  contort  of  the  inhabltAnt* 
of  London ;  and  that,  in  the  event  of  the  eiitabli8hm«f)t 
of  such  works,  the  fluid  run  off  from  the  uwage  depont,  if 
discharged  into  the  Thames  in  the  vicinity  of  London^  might 
very  seriously  affect  the  riser. 


FINANCIAL  EESULT  OF  THE  ABT 
TREASURES  EXHIBITION. 

At  a  meeting  of  the  guarantee  8abscribe^^  the  Exe- 
cutive Committee  of  the  Exhibition  made  their  pre- 
liminary report  on  the  financial  results,  by  whidi  it 
appears  tliat  the  Exhibition  w^as  kept  ooen  dnrin^  142 
days,  of  which  two — on  the  occasion  of  the  op^iing  and 
tlie  public  visit  of  her  Majesty  the  Queen — ^were  reserved 
for  the  holders  of  two-guinea  season  tickets,  and  on  the 
remainder  tho  public  were  admitted  by  payment  at  the 
doors. 

The  total  number  of  paying  visitors  reached  1,053^538. 
Tho  season  ticket  holders"  of  both  classes  availed  them- 
selves of  their  privileges  to  enjoy  282,377  visits,  making 
the  total  number  of  visitors  1, '835,91 6. 

Up  to  the  public  doee  of  the  Exhibition,  on  the  17tk 
of  October,  the  cash  receipts  from  all  soorees  standing  to 
the  credit  of  the  committee  may  be  slated  at  £M.fiOO. 
The  total  expenditure  up  to  the  same  period,  and  the 
further  liabilities  which  are  definitely  Imown  to  the 
committee,  such  as  cost  of  police  to  the  end  of  Novem- 
ber, insurance  of  all  kinds,  rents,  ^.,  amonni  to 
£99,500.  The  still  further  outlay  to  be  inetimdl,  in- 
cludes all  the  expenses  of  returning  the  oontrilmtioiM  to 
their  respective  owners. 

It  will  be  seen  at  onoe  that  it  wonld  be  impoasMe  at 
the  present  moment  to  give  anything  mora  thatt  this 
approximate  statement.  To  meet  this  exeees  of  exfxii- 
diture  over  the  cash  receipts,  there  remain  the  Exhibit 
tion  building  and  its  sittings. 

Some  time  since  the  committee  annoaneed,  by  advw* 
tisement.  that  they  were  prepared  to  reoeive  offn«  for 
the  building  as  '.it  stands.  This  advertiscBMBt  has  not 
called  forth  at  present  a  sinale  rqply. 

It  is  intended,  when  the  buildMig  is  told,  and  thn  ex- 
peeted  snr^us  realised,  that  the  gnaranteo  Mhaerlben 
be  again  oalled  together  to  deofdo  upon  the  a|nn<ufiisitien 
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of  the  BQtpluB,  in  luch  a  manner  a«  may  worthily  com- 
memorate the  Art  Treasures  Exhibition  of  1857.  The 
Chairman  of  the  Executive  Committee  stated,  in  refer- 
ence to  the  Soulagee  Collection,  that  the  terms  on  which 
he  and  hie  colleagues  held  possession  of  it  were  these : — 
that,  until  the  expiration  of  28  days  after  the  close  of  the 
Exhibition  of  Art  Treasures,  the  corpomtion  of  Man- 
chester, or  any  other  person  desirous  to  purchase  the  col- 
lection entire  for  purposes  of  permanent  public  exhibi- 
tion and  instmotion  in  Manchester,  and  who  will  engage 
to  devote  it  to  such  and  no  other  purpose,  shall  have  the 
pre-emption  for  the  sum  of  £14,176.  And  in  the  event 
of  such  pre-emption  not  being  claimed  within  28  days, 
and  tlie  conttact  of  purchase  not  being  signed,  the  Pre- 
sident of  the  Committee  of  her  Majesty's  Privy  Council 
of  Education  shidl  tlien  have  the  option  of  purchasing 
the  collection  entire  for  public  purposes  at  the  like  sum 
during  the  next  28  days.  If  not  then  disposed  of,  then 
he  and  the  Manchester  managers  had  the  further  right 
to  purchase  it  between  them  in  equal  portions  at  any 
time  during  14  days.  If  the  whole  or  only  half  of  it  be 
purchased  within  that  time,  then  the  collection  or  re- 
maining half  should  be  sold  by  auction  in  London  not 
later  than  June,  1868.  They  Vere  bound  by  the  16th 
of  November  to  ofler  the  collection  to  government,  and 
it  was  desirable  that  in  the  mean  time  the  public  of 
Manchester  should  have  a  further  opportunity  or  inspect- 
ing it.  An  arrangement  had  been  made  with  the  Coun- 
cil of  the  Royal  Institution,  by  which  two  rooms  would 
be  set  apart  for  the  exhibition  of  the  collection,  which 
would  lAortly  be  displayed  there. 


NATURAL  AND  INDUSTRIAL   PRODUCTS  OF 

CALIFORNIA. 

The  IVmes  correspondent  at  San  Francisco,  in  his 
letter  dated  20th  September,  says : — 

**  The  citizens  of  San  Francisco  have  got  up  a  Me- 
chanics' BYiir — a  sort  of  Crystal  Palace  in  miniature  — 
which  displays  an  array  of  articles  in  the  departments  of 
the  material  arts  and  mechanics,  highly  creditable  to 
the  Nkill  and  industiy  of  the  working  classes,  and  to  the 
spirit  and  enterprise  of  the  people  of  the  State  generally. 

"Specimens  of  native  wines,  brandies,  and  other 
spirituous  drinks ;  medicines  extracted  from  native  herbs; 
sugar  from  beet-root,  grown  in  a  neighixmring  valley; 
perfumeries  distilled  from  native  flowers ;  soape ;  brushes 
from  Califomian  bristles;  brooms  from  native  reeds; 
paper  from  bulrushes;  quartz-crushing  machines,  in  va- 
riety enough  to  enable  the  most  extravagant  gold-hunter 
to  realise  his  dreams  of  wealth ;  billiard  tables  of  great 
beauty  and  accuracy,  said  to  be  equal  to  *  Thurston's  ^t ;' 
pianos  of  food  tone,  as  is  profoned  by  their  makers,  and 
of  exquisite  workmanship  and  tasteful  form,  as  is  ap- 
parent to  all ;  furniture  made  in  San  Francisco,  equal  in 
material,  design,  and  finish  to  the  best  modem  work- 
manship of  Londim  and  Paris,  and  (what  is  of  more  con- 
eoquenoe  to  buyers)  offered  at  prices  cheaper  than  good 
rosewood  articles  can  be  imported ;  agricultural  imple- 
ments, which  from  their  vanety  and  novelty  of  design, 
should  make  the  very  desert  |Nioduce  abundance, — tbeee 
are  a  few  of  the  vast  number  of  articles  of  utility  in  the 
fair.  As  for  the  cereals,  seeds,  fruits,  and  vegetables, 
the  first  two  are  so  prolific,  and  Uie  latter  two  of  so  pro- 
digious a  size,  that  if  I  were  to  give  their  products  and 
dimensions  in  weight  and  measurement,  my  statement 
would  be  doubted.  It  is  only  a  rich,  deep,  virgin  soil, 
assisted  by  a  most  genial  climate,  that  produces  such 
monstrous  vegetables  and  such  gigantic  corn-stalks  and 
seeds  as  are  to  be  seen  here,  and  I  know  of  no  other 
ooantry  which  possesses  a  soil  and  climate  equal  to  ours. 
The  specimens  of  minerals  are  very  nunurous,  very 
curious,  a&d  many  of  them  very  beautiful  and  valuable. 

"  The  exhibiti(m  of  so  Urge  and  varied  a  c<dlection  of 
native  articles  which  enter  into  the  general  oonsomptioB  | 


of  the  country,  got  together  on  a  short  notice,  in  a  State 
yet  in  infancy,  gives  rise  to  important  refleotions. 

**  Hitherto  we  have  been  dependent  upon  foreign 
countries  for  our  supplies  of  every  kind.  Wiiat  we  ate^ 
drank,  and  wore  we  were  obliged  to  import,  and  to  pay 
fkbulous  prices  for.  Living  on  a  desert  sandy  beaeh  io 
1849,  prices  were  regulated  by  caprice,  and  ordinary 
comforts  were  only  obtained  bv  a  waste  of  money.  Even 
our  staple  product,  gold,  which  we  wwe  accustomed  to 
look  upon  as  the  means  of  supplying  all  human  wanti, 
did  not  serve  us,  for  wo  w(»«  obliged  to  export  it,  to  re* 
osive  back  coin  from  the  United  States  and  (txmi  the 
countries  of  the  old  world,  to  serve  us  as  a  circulating 
medium,  for,  after  a  >'ear  or  two's  use,  g(dd-dust  was 
found  too  inconvenient  to  be  continaod  In  that  opacity. 
How  great  a  change  the  few  short  years  of  our  existetlce 
as  a  nation  have  produced,  was  striking  illustrated  by 
the  secretary  in  his  address  at  the  opening  of  the  Mr. 

"  I  should  like  to  cull  a  few  facts  from  this  very  in- 
teresting, practical,  and  sensible  document,  written  by  a 
carpenter  of  San  Fransiseo— a  composition  which » I  fear, 
few  of  his  class  in  life  in  any  other  country  could  pro* 
duce,  and  which  I  take  to  he  a  striking  exempllficailoii 
of  the  benefits  of  a  system  of  universal  education,  regaid- 
less  of  creed,  established  among  a  people. 

**  Passing  by  his  agricultural  statistics  simply  with  the 
remark  that  while,  in  1860,  we  had  to  import  the  food 
necessary  to  support  life,  we  now  exportgrain  and  flour 
to  an  extent  that  saves  the  country  10,000,000  dels.,  to 
12,000,000  dols.  at  the  low  prices  now  obtained,  but  which , 
at  the  high  rates  which  ruled  at  the  periods  when  we 
were  dependent  upon  foreign  supplies,  would  have  cost 
20,000,000  dols.  a-year,— 1  will  notice  a  few  of  the  facts 
which  show  the  progress  of  native  manufactures :— Sugars 
and  syrups,  which  were  imported  to  the  value  of  several 
millions  of  dollars,  are  now  manufactured  in  the  country, 
and  the  facilities  of  obtaining  the  raw  sugara  fh>m  the 
coasts  and  islands  of  the  Pacihc,  China,  and  other  Eastern 
countries,  are  such  as  to  enable  the  sngar  refiners  to  under- 
sell the  importers  of  refined  sugars ;  while  the  suoeessful 
experiments  which  have  lately  been  made  in  the  culture 
of  the  sugar-cane  in  California  justify  the  expectation 
that  the  soil  of  this  State  will  produce  siiflicient  of  the 
raw  material  to  supply  the  consumption  of  tlie  ooimtrv. 
The  rope  heretofore  consumed  has  cost  from  S00,000dols. 
to  400,000  dols.  annually.  A  cordage  factory  now  sup- 
plies our  wants  in  that  line  at  cheaper  rates  than  it  can 
be  imported,  our  facilities  of  obtaining  tlie  raw  material 
from  Manilla  enablins  the  manufacturers'  here  to  under- 
sell the  Atlantic  and  lluropean  importer.  There  are  80 
tanneries  in  operation,  making  leather  used  for  harness, 
mill  straps,  and  personal  use,  althm^  s  vast  quantity 
of  hides  are  exported  to  the  Atlantic  States.  Fourteen 
foundries  and  a  great  many  machine  shops  supply  tho 
country  with  steam  engines,  boilers,  quartz-crashing 
machines,  and  a  varietv  of  iron  and  steel  work  of  ^ooil 
quality  and  construction  at  comparatively  low  pnoes^ 
Steamboats  and  saillns  vessels  are  continually  being  built 
for  the  inland  navigation  and  coast  trade*  Agrioultwal 
implements  and  carriages  of  all  sorts  are  made ;  and»  to 
descend  to  small  but  necessary  articles,  fancy  soaps  and 
perfumes,  which  till  last  year  took  600,000  dols.  a-year 
awav  to  pay  to  the  foreign  manufacturer,  are  now  made 
on  the  spot,  and  promise  to  render  us  independent  of  im- 
portation. 

"Luml)er,   which  we    formerly    received    from   the 

Eastern  States  and  Chili,  is  now  largely  exported,  besides 

supplying  liome  wants,  and  at  this  moment  sleepers  to 

the  amount  of  3,000,000  of  feet  are  being  sent  to  ChiK 

for  the  Valparaiso  and  Santiago  railroad. 

****** 

The  reduction  of  imports  aocounts  for  the  falling  off 
in  the  export  of  gold,  which  has  ignorautly  been  attri- 
buted to  the  exhaustion  of  the  mines— «  fallacy  whidi 

tU-iaformed  writers  abroad  had  fallen  into. 

****** 
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On  tho  3isi  ult.  the  first  government  mail  arrived 
from  the  Atlantic  across  the  continent  to  San  Diego  in 
Uie  southern  portion  of  California.    The  trip  was  not 

3[mte  suooessfuU  owing  to  the  knocking  up  of  the  animals. 
t  took  94  days  to  make  the  trip.  When  the  arrange- 
ments are  perfected  it  will  be  accomplished  in  25  days. 
The  mail  riders  report  a  large  emigration  to  be  on  the 
way  by  this,  the  soathem,  route  to  California.  The 
American  Government  is  digging  wells  in  the  desert  and 
improving  the  road  for  the  benefit  of  the  western  emi- 
grants, who  have  so  great  an  aversion  to  a  sea  voyage 
that  they  prefer  spending  a  year  on  the  road  to  coming 
by  way  of  Panama  in  five  or  six  weeks'  time.    We  look 

for  a  great  emigration  across  the  plains  this  year. 
•  •  «  «  «  « 

**  Mining  operations,  both  in  quarts  and  in  placer  dig- 
ging, are  carried  on  with  as  much  zeal  as  ever.  Now  that 
the  water  has  failed  in  such  districts  as  are  not  artificiallv 
supplied  t^  canals,  much  work  is  being  done  in  the  beds 
of  riven  while  the  streamsare  low,  and  in  many  instances 
the  streams  have  been  turned  out  of  their  natural  chan- 
nels so  as  to  lay  bare  the  beds,  which  are  then  dug ;  and 
in  many  instances  these  prove  very  rich  in  deposits  of 
coarse  gold.  Artificial  canals  are  much  on  the  increase 
—still  much  wanted,  and  are  good  paying  concerns  when 
wdl  and  honestly  managed,  but  rather  haaardous  as  in- 
vestments to  non-residents." 


FBEE  LIBRARIES. 

Free  Libraries  have  been  established  in  the  following 
places: — 


1.  Abenleen. 

2.  Birkenhead. 

3.  Bolton. 

4.  Cambridge. 

5.  Hertford. 

6.  Kiddenninster. 

7.  Leamington. 

8.  Lichfield. 

9.  Liverpool. 

10.  Lvme  Regis. 

11.  Manchester. 

22.  The  following  places  have  rejected  the  proposition 
to  establidi  Free  Libraries,  viz.  :— 


12.  Newcastle-upon-Tyne. 

13.  Norwich. 

14.  Oxford, 

15.  Preston. 

16.  St.  Helen's. 

17.  Salford. 

18.  Sheffield. 

19.  Warrington. 

20.  Westminster. 

21.  Winchester. 


Birmingham. 
Cheltenham. 
Exeter. 
Haslingden. 


he  frequently  became  so  sick  and  giddy  that  he  had 
great  difficulty  in  standing  on  his  ladder.  The  night 
before  this  conversation,  he  had  been  obliged  to  ask  one 
of  his  friends  to  help  him  home,  not  being  able  to  walk 
alone.  In  one  or  two  cases  previously,  he  bad  been 
obliged  to  give  up  work  for  two  or  three  days. 

The  man  was  of  course  poisoned  by  the  anenic  in  the 
colouring  matter.  His  fellow-workmen  are  affected  by 
the  same  isymptoms. 

I  sincerely  hope  that  the  skill  of  our  diemists  will 
discover  some  safer  basis  for  green  colouring,  and  that 
the  use  of  this  deadly  poison  will  be  prohibited. 

I  am,  ^.,    « 

WILLIAM  BLAKE,  M.A. 

Qnmnur  School,  Paarith,  Oct.  3S,  1667. 


Hull. 

Islington  (London). 

London  (City). 

St.  3£arylebone  (London). 


SOUTH  KENSINGTON  MUSEUM. 

During  the  week  ending  Slst  October,  1857,  the 
visitors  have  been  as  follows  :--0a  Monday,  Tuesday, 
and  Saturday  (free  days),  3,808 ;  on  Monday  and  Tues- 
day (free evenings),  5,0&.  On  the  three  students'  days 
(admissioo  to  the  public  6d.),  579.  One  students'  even- 
ing, Wednesday,  206.    Total,  9,685. 


f  ffme  ^mtsummt. 


ARSENIC  IN  PAPER-HANGINGS. 

Sib,— The  remarks  of  Dr.  Taylor,  quoted  in  a  recent 
number  of  the  Jtmrnalf  reminded  me  of  a  circumstance 
which  occurred  some  months  ago. 

A  young  man  who  was  engaged  in  papering  my  house 
looking  very  ill  one  day,  1  inquired  the  cause,  and  was 
told  tluit  it  was  in  consequence  of  putting  up  "  the  gr^n 
papers."  He  said  that  whenever  he  put  up  papers  of  that 
colour,  his  nose  and  eyes  became  inflamed ;  his  nose  often 
bled  prof^isely,  and  towards  the  close  of  his  day's  work 


STUDY  OF  PHYSIOLOGY. 

Sir, — On  looking  over  in  the  Journal  the  reports  on  the 
Society's  last  Examinations,  I  have  been  sorry  to  see 
how  little  attention  is  paid  to  the  study  of  human  phy- 
siology. The  Society  most  properly  introduces  the  sub- 
ject into  its  programme,  but,  if  I  mistake  not,  one  soli- 
tary candidate  only  presented  himself  to  the  Examiners. 
This  is  not  as  it  should  be,  and  I  am  anxious  to  caU  the 
attention  of  the  Council  to  the  importance  of  some  steps 
being  taken  to  promote  a  more  general  study  of  this 
subject.  It  is  one  which  is  essentially  practical,  and  bears 
directly  upon  the  affiiirs  of  every-day  life.  AB  are  in- 
terested in  it,  whatever  be  their  rank,  though  I  fear  that  the 
neglect  of  this  study  is  not  confined  to  what  are  com- 
monly termed  the  uneducated  classes.  At  the  meeting 
of  the  Association  for  the  Promotion  of  Social  Science, 
heldlately  at  Birmingham,  it  was  well  observed  during  the 
sitting  of  the  Public  Health  Section,  that  until  the  study 
of  these  matters  is  made  more  general,  it  is  vain  to  hope 
for  any  satisfactory  progreoi  in  those  measures  of  sani- 
tarv  reform  which  the  labours  and  researches  of  en- 
lightened men  are  developing  for  our  benefit.  It  is  not 
the  poor  alone  who  are  insensible  to  their  importance, 
our  legislators  are  scarcely  more  enlightened.  So  long 
ago  as  1858  the  advantage  of  making  these  things 
a  part  of  the  education  of  the  youn^  was  pointed  out  in 
a  statement  signed  b^  upwards  of  sixtv  leading  medical 
men  and  professors  m  tne  medical  schools  of  London. 
The  statement  runs  thus : — 

Mboioal  Oriffioar  on  tbk  Ivpobtancs  op  Tbachiko 

Physiology  aho  the  Laws  of  Health  ni  Coxiiox 

Schools. 

"  Our  opinion  liaving  been  requested  as  to  the  advan- 
tage of  making  the  elements  of  human  physiology,  or  a 
general  knowledge  of  the  laws  of  health,  a  part  of  the 
education  of  youth,  we  the  underugned  luive  no  hesita- 
tion in  giving  it  strongly  in  the  affirmative.  We  are 
satisfied  that  much  of  the  sickness  from  which  the  work- 
ing clasoes  at  present  suffer  might  be  avoided ;  and  we 
know  that  the  best-directed  efforts  to  benefit  them  by 
medical  treatment  are  often  greatlv  impeded,  and  some- 
times entirely  frastrated,  by  their  ignorance  and  their 
neglect  of  the  conditions  upon  whidi  health  neoesnrily 
depends.  We  are  therefore  of  opinion,  that  it  woul^ 
greatly  tend  to  prevent  sickness  and  to  promote  sound- 
ness of  body  and  mind  were  the  elements  of  phyric^ogy , 
in  its  application  to  the  preservation  of  health,  made  a 
part  of  general  education ;  and  we  are  convinced  that 
such  instruction  may  be  rendered  most  interesting  to  the 
young,  and  may  be  communicated  to  them  with  the 
utmost  facility  and  propriety  in  the  ordinary  schoob,  by 
properly  instructed  schoolmasters." 

It  was,  I  believe,  addressed  to  the  Committee  on  Edu- 
cation of  the  Privy  Council,  but  I  am  not  aware  that 
any  steps  were  taken  in  consequence. 

In  America  the  subject  has  already  been  taken  up. 
The  following  is  an  extract  from  the  general  laws  re- 
lating to  pubUc  instruction,  passed  by  the  Legislature  of 
Massfichusetts,  in  the  year  1850 :— 
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*'  Cha^r  229,  entitled  **  An  Act  requiring  pbyeiology 
And  Hygiene  to  be  taught  in  the  Public  Schools." 

*'  Sect.  1.  Physiology  and  Hygiene  shall  hereafter 
be  taught  in  all  the  Publie  Schools  of  this  Common- 
wealth, in  all  oases  in  which  the  School  Committee  shall 
deem  it  expedient. 

*|  Skct.  2.  All  School  Teachers  shall  hereafter  be  ex- 
amined in  their  knowled^  of  the  Elementary  Principles 
of  Physiolo^  and  Hygiene,  and  their  ability  to  give 
instruction  in  the  same. 

"  Sect.  8.  This  Act  shall  take  effect  on  and  after  the 
first  day  of  October,  One  thousand  eight  hundred  and 
fifty-one."    (Ajnil  24,  1850.) 

It  appears  to  some  to  be  peculiarly  the  province  of  the 
Society  of  Arts,  whilst  promoting  education  among  the 
students  of  Mechanics'  Institutions,  to  endeavour  to  give 
a  practical  turn  to  their  studies,  and  to  foster  notmerei^ 
a  love  of  abstract  science,  but  a  knowlege  of  those  appli- 
cations of  it  which  may  be  found  valuable  to  every  one 
in  his  daily  avocations,  and  may  promote  his  health, 
comfort,  and  material  well-being. 

I  am,  &c., 

MATHEMATICUS. 


|r0m](tings  of  Institntians* 


Bbadfobd,  Wilts. — In  the  report  of  the  Literary  In- 
stitution, presented  to  the  Fifth  Annual  General  Meet- 
ing, held  at  the  Town-hall,  on  Tuesday,  the  6th of  Oct., 
when  W.  Gee,  Esq.,  occupied  the  chair,  the  Committee 
conf^ratnlate  the  members  upon  the  progress  it  has  made 
during  the  past  year,  in  many  respects  the  most  import- 
ant in  the  nistory  of  the  Society,  both  as  regards  the 
increase  of  subscriptions,  and  the  more  general  feeling  of 
interest  excited  among  the  inhabitants  of  the  town  in 
favour  of  its  success.  The  number  of  subscribing  mem- 
bers during  the  past  year,  ending  Aug.  81,  is  162;  the 
total  revenue  from  subscriptions  and  donations,  amounts 
to  £86  18s.  8d.,  of  which  £71  is  from  annual  subscri- 
bers, £7 188. 9d,  from  half-yearly,  Quarterly,  and  monthly 
subscribers ;  and  £7  14s.  6d.  from  donations.  The  Com- 
mittee, in  acknowled^ng  the  obligations  of  the  Society 
for  the  valuable  and  instructive  lectures  delivered  in  the 
Town-hall  during  the  past  winter,  record,  with 
pleasure,  the  renewed  interest  of  the  members  in 
this  department,  indicated  by  their  largely  increased 
attendance.  The  library  has  been  increased  by  dona- 
tions of  books  fromvarious  members,  and  now  numbers 
682  volumes.  The  circulation  of  books  amounts  to  1,910 
volumes. 

Hanley,  Staffobdshire.  —  W.  H.  Russell,  E8<}., 
LL.D.,  late  the  Special  Correspondent  of  the  Times  in 
the  Crimea,  delivered, — in  connection  with  the  Pottery 
Mechanics'  Institution, — ^his  Personal  Narrative  of  the 
late  War  with  Russia,  at  the  Town-haU,  Hanlev,  on  the 
evening  of  Thursday,  Oct.  29.  The  Mayor,  John  Ridg- 
way,  Esq.,  presided,  and  the  room  was  well  filled.  At 
the  conclusion  of  the  address,  a  vote  of  thanks  to  Mr. 
Russell  was  carried  by  acclamation. 
•  LouoHBOBOuoH.  —  The  ninth  annual  report  of  the 
Literary  and  Philosophical  Society-,  states  that  during 
the  past  year  18  members  have  joined  the  Society,  the 
present  number  being  159.  Some  years  a^o  the  Society 
held  an  interesting  conversazione^  at  which  the  attrac- 
tions of  social  intercourse  were  enhanced  by  the  exhibi- 
tion of  a  few  antiquities  and  articles  of  vertu.  Early 
last  session  the  committee  proposed  a  repetition  of  this 
entertainment;  but  the  idea  expanded,  under  discussion, 
into  a  more  ambitious  design,  resulting  in  an  exhibi- 
tion. The  complete  success  of  this  undertaking,  must  be 
attributed  in  a  great  measure  to  the  imreserved  liberality 
with  which  it  was  generally  met.    In  consequence,  there 


were  but  few  objects  of  interest  in  the  district  of  which 
the  exhibition  did  not  become  the  temporary  repodtoiy. 
The  committee  especially  mention  the  prompt  encourage- 
ment and  extensive  contributions  of  the  I>[>wager  Lady 
Sitwell,  and  of  C.  W.  Packe,  Esq.,  M.P.,  the  Pteaident  of 
the  Society.  The  thanks  of  the  Society  are  due  to  the 
Leicester  Museum,  the  Society  of  Arts,  and  to  the  rest  of 
the  contributors.  The  eithibition  was  opened  by  a 
soiree,  which  proved  so  successful,  that  a  second  and  a 
third  were  held.  At  these  meeting,  short  addresNS  on 
various  subjects  Were  delivered  bjr  J:  Ft  HoUings,  Esq;; 
T.  R.  Potter,  Esq.,  Revs.  fi.  Feafoll,  T4  fli.  MiUingtoU) 
T.  White,  W.  Bailey,  T.  A.  Smith,  Dr.  EddoWeSi 
Messrs.  B.  W.  Brown,  C.  F.  Powell,  Beattte,  Hughes, 
Spanton,  and  other  gentlemen.  Thanks  are  due  to 
Mr.  Cramer  for  his  able  musical  assistance.  The  finan- 
cial results  have  been  most  satisfactory.  Afterpa3ring 
all  expenses,  a  surplus  was  left  of  about  £25.  The  ex- 
hibition induded.  paintings  by  the  old  masters,  original 
portraits,  the  works  of  modem  painters,  as  well  as  of 
amateurs  and  native  artists ;  drawings  in  water  colours, 
and  pen  and  ink;  chromo-lithographs,  photogra|>hs  and 
specimens  of  photogalvanography,  and  nature  printing  * 
engravings,  lithographs,  statuary,  bronaes,  and  articles 
of  vertu,  as  well  as  flowers  in  wax  and  shells.  There 
were  various  objects  illustrating  the  sciences  of  geology, 
botany,  and  natural  historj' ;  philosophical  instruments, 
and  working  models  of  machinery.  In  the  industrial 
department,  were  included  local  and  other  mantifkettires ) 
numerous  antiquities,  relics  of  the  late  war,  and  fhlscel^ 
laneous  curiosities  were  also  shown.  The  committM 
congratulate  the  inhabitants  of  the  district,  on  the  riches 
of  art  and  science  congregated  around  them,  and  on  the 
manifest  interest  and  delight  felt  by  all  classes  in  such 
objects.  They  also  refer  with  creat  pleasure  to  the  large 
number  of  articles  sent  to  the  exhibition,  which  were 
the  productions  of  native  talent  and  native  industry. 
To  foster  and  develope  the  local  resources  of  the  town 
f  was  one  of  the  main  purposes  of  the  exhibition;  and 
they  cannot  but  feel  how  decided  has  been  its  success  in 
this  particular.  The  following  lectures  have  been  de- 
livered since  the  last  report.  Dr.  Bemays, ' '  The  Nature 
and  I^operties  of  Common  Salt ;"  Mr.  W.  Williamson, 
"  Fire,  its  History  and  Theolooy,  the  Salamander ;" 
Rev.  T.  C.  Holland,  *'  The  Geology,  Minendogy,  and 
Botany  of  the  Neighbourhood  of  Loughborough;"  Rev. 
T.  White,  M.A.,  "  Festus— A  Poem,  by  P.  J.  Bailey;" 
Geo.  Dawson,  Esq.,  M.A.,  "  George  Fox;"  Dr.  G.  Kin- 
kel,  "  Mediaval  Art ;"  Rev.  W.  Bailey. "  British  India ;" 
Mr.  J.  Beattie,  **  Light  and  the  Chemistry  of  Photo* 
graphy ;"  E.  J.  Lowe,  Esq.,  F.R.A.S..  F.G.S.,  F.L.8., 
M.B.M.S.,  &c.,  '*  The  Interest  attached  to  the  Study  of 
Natural  History  ;'*  Rev.  W.  Axford,  "  Scenes  in  a  Gipsy 
Camp."  On  Tuesday,  the  20th  October,  a  meeting  of 
the  Society  was  held  in  the  Town-hall.  The  Rev.  T. 
White,  M.A.,  read  a  paper  on  **  The  Infiuenoe  of  Chris- 
tianity on  the  Law  of  Nations."  He  was  followed  by 
Mr.  Spanton,  who  spoke  upon  the  connexion  of  the 
Society  with  the  Society  of  Arts,  and  on  the!  defections 
of  the  present  system  of  education.  The  Rev.  T.  A« 
Smith,  M.A.,  occupied  the  diair. 
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Civil  Englneert,  8.  Mr.  Alexander  Wrighf ,^ AHioq.  Ii)ft.^C-8>« 

••  On  Lighting  Mines  by  Oas." 
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Fax.    Astronomical,  8. 
Sat,  Medical,  8. 
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PATENT  I4AW  AMENDMENT  ACT. 

AfruoATiom  roB  rxitm  axd  norionai  luowio. 

[/Vom  OaweUe,  October  30.] 

Doled  1  St  September 1 1 867. 
John  Q«org«  Taylor,  Olasgow— ImprovemonUin  tlM  ooutrae- 

tkm  and  altcntioa  of  doocs,  ihttUen,  UUmU.  aad  otb«r  elo- 

sorw  to  buildlafts  and  ertoUoat  m  m  to  allow  of  lliair  Ula- 

nioatlon,  whlc&    Improyemeati  are    alto  appUoablo   to 

omnlbaaei  and  other  rehides,  and  to  dock-dials,  lamps,  and 

poital  pillart. 

Dated  Zrd  Oetoher,  l»t. 
Joba  DnoB,  Edwla  WlUinioa  Sblrt,  andHonrjr  8blrt,TUifl<gr 

Works,  near  Sbeffldd^Improrod  itraps  or  drivia(  bands 

fl>rmacbinei7. 

Dated  \HM  October,  1^57. 
Ftodrount  B.  Kyisbogloo,  ConsUntinople— Improrcments  in 

obtaining  and  appljii)c  aotlre  power. 
Lated  13M  October^  ISSY. 
WlUlam  Brookes,  73,  Chancerr-Iane — Improvements  in  comb- 
ing wool  and  other  fibres.    (A  commnnicatton.) 
Ciharles  Coffsjr  Alger,  Newburg,  conntj  of  Ox«ag»,  U.8.— An 

impioTed  Aimaoc  for  smelting  iron. 
Edward  Deane,  Arthor-streei,  Xiondon-bridge— An  Improred 

weapon  to  be  nsed  either  as  a  sword  or  as  a  pistol,  or  both. 
Thomas  Bell,  PlUstow,  Essex—Improremsnts  in  the  mann- 

AMtato  ofalkalino  salts. 
MflUton  Kartin,  Madrid— Improred  apparatus  for  retarding 

and  stopping  railwaj  carriages. 
James  Yates,  LItUe  BoMoa,  Laaeashfara— Improfremeots  in 

maehlaefjT  or  apparatus  nsed  in  preparing  aad  spinning 

fibrons  materials. 

Dated  HM  October,  1857. 
Adolphe  Barthflemy  Bllena,  Paris— A  new  mechanical  means 

of  rooking  endles. 
Jaha  HoAiT  Johnson,  47,  Uaodn's-laa-flelds— Improvameau 

in  prodaomg  figured  paper  to  be  used  in  teaching  writing  aad 

drawing.    (A  commoiUoation.) 
Frederick  Hale  Holmes,  Blaekwall— ImproremealslBmagaeto- 

eleetrle  maehlaee. 
Thomas  BwteU,  New  Kent-road— Improremeata  la  breech- 

loading  fire  arms.  In  projectiles,  ind  in  cartridges  for  breedi- 

loadlagarms. 
Joha  Gcoll  Ploaaley,  Mnhistwia^Aa  Improred  method  of 

drjing  Bialt,  hops,  aad  other  prodnoe. 
Dated  \tth  October,  1857. 
Edward  Wilklns,  Walworth— Improrements  in  flrames  Ibr  hor- 

tlealtttal  aad  regetatira  porposes. 
WlUlam  Ashbjr  Booke.  New  Brentfbrd— Using  and  emplc^g 

dextrine  la  the  maklim  aad  rizing  of  paper. 
Charles  Reeres,  Birmingham— An  Improrement  or  Improre- 

■lents  la  the  manvftotare  of  swords,  matchets,  and  kalres. 
nvdariflk  Prieetlay,  BenierBitreet,Ozlbrd*streei— Impiore- 

naatf  in  si^pial  inetmments  or  apparatus  Ibr  maklag  or 

transmitting  deetrio  telegraphic  signals. 
Thomas    Rlcaardsoa,   Keweastle-upon^Tjne,  and  Manning 

PreBtlea,8towmarket— Improremeata  la  the  manuftctare 

•f  salt*  sad  preparations  of  phosphorio  add. 
WUUam  Brown  Hopper,  Camberwell— Improrements  In  float- 
lag  docks. 
Joseph  Oibb«,  AbiafAoo-sireet,  Westmiastar- A  BMthod  of 

treating  phormlam  tanax,  la  order  id  reader  It  ill  fbr  the 

maaufketore  of  pulp. 
Faal  HeUmann,  Mulhouae-towa,  FMnoe— Certain  improre- 
ments In  spinning  silk,  cotton,  wool,  and  other  flbrc^as  sub* 
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M4T. 

2f«i. 

2650. 
2651. 

96fla. 


Charles  Walker,  New  Lanark,  N.B.—ImproreBMata  la  at- 
mospheric nUlwars. 

Charles  Walker,  New  Lanark,  N.B.— Improrements  in  the 
maauflwtnra  of  maaure  Amn  sewerage  or  drainage  matters. 

Qeoiie  Basrr  aad  James  PoUard,  Banlej,  Laneashire— €er> 
taU  Improremaats  la  power  looms  for  weariag. 

BSehard  Wright,  Brirhton— Improrements  in  the  application 
of  certain  flafd  and  other  matters  to  heating  purposes,  and 
la  ^paiatuB  for  tte  bsbm. 

Dated  16a  October,  1857. 

John  Wright,  New  George -street,  Sheffield— Improvements  in 
preparing  or  treating  strips  of  steel  for  hardening  and  tem- 

Waid  Holr<»d,  HalliNK,  and  SaaMiel  SmUh,  Bhiplejr,  near 
Bradford,  Vorkshlre— ImproTemonts  in  looms  for  wearing. 

Julian  Bernard,  the  Albanj,  Piccadilly— Certain  improrements 
la  the  maaufooture  or  produetion  of  boots  aad  shoes,  or 
other  corerings  for  the  foet,  aud  in  machtnerjr,  apparatus, 
aad  materials  to  be  cmplojed  in  such  manuikotore. 

Lucien  Arbel,  Klre  de  Oler,  Franco— Certain  improrements  in 
maaufootunng  wheels  for  carriages  on  railwajs. 


2653.  Biehard  Archibald  Brqomaa,  166,  Reet-ftreet— An  i^parkUa 
3654. 


fur  sooriaff  nmea  aad  points  at  gaaies.    (A  cotmaoalcation.) 
James  Chaawick,  Castleton  Print  Works,  near   Rochdsls- 


Improraments  In  rollers  or  cjrUnders  tai  printing  or  stainiaf 
the  snrfooes  of  woren  fobries,  yarns,  paper,  aad  other  suis- 
rials. 

Dated  17M  October,  1867. 
2855.  Thomas  Holt,  Little   Bolton,  Lancashire— Improrementi  h 
looms. 

2656.  Richard  John  Badge,  Newton  Haalht  near  Manrhastar— As 

Improred  mode  or  method  of  securing  nilwaj  chairs  to  tks 
sleepers. 

2657.  Joseph  Bentlej,  Llrerpool—ImproraaMnts  In  fire- 

2658.  Edwaid  Humphrjs,  Deptftntl  —  ImHroremeala    la 

worked  bj  steam  or  rapour. 

2666.  James  Eastwood,  Derbjr— An  improrement   in    working  the 

ralres  of  steam  hammers  bj  a  dkeot  self-aeliagr  motion. 

2660.  Richard  Archibald  Brooman,  166,'Fle't-sireet— Isiproremeea 

In  forming  the  joints  of  pipes,  for  oonrejrlag  water,  gas,  and 

other  fluids.    (A  oommuolcatloa.) 
M61.  Thomas  Masse/,  4,  Biroh^-laae»  aad  Xkonaa  Barage,  ll. 

8olc7>  terrace,  PentonriUe— Improrements  in  aonndiag  bs- 

chines. 
2662.  William  Osborne,  6,  Bow  Churehyard,  Cheapsida-^^-impcOTf . 

meats  in  Udies'  pettieoats,  under  skkta,  aad  dreasai. 
M63.  Leon  Lewenberg,  New  York— Improrements  la  rallw^^  alansi 

and  marine  aurmj  or  fog  signals. 

Dated  191*  October,  1857. 
M65.  John  James  Sieber,  6,  Bariog-street,  New  Nortli-road— Im- 
proremeata la  power  looms.    (A  eommualoatlon.) 

2667.  Victor  P6an,  39,  Rue  de  rEchiquier,  Paris— Improrements  b 

protec.lng  the  walls,  eelUags*  walaeaals,  aad  ottier  parts  of 

buildings  fhmi  humlditj. 
M69.  Richard  Archibald  Brooman,  166,  neet-street — Improremrati 

in  produced  figured  fobrics  In  whidi  the  design  la  applied  ^ 

printing.    (A  commuaicatloa.) 
2671.  Michael    llearjr,  77,  Fleet-street— Improred   nuchlaeiy  for 

unmaking  rope  or  eerdage.    (A  eoannunlcatioaO 
M73.  Edward   Cockej,  Henrr  Cockej,  and   FYands    Christopher 

Cockey,  Frome  Iron  Voondiy,  Bomeiaet— ImprorameaU  ia 

rcffulatiiig  the  flow  of  fluids. 
M7S.  Willnun  Bentham.  Haliikx,  Yorkshire— Improrenaenla  in  har- 
moniums and  o4her  similar  reed  iastimients. 
M77.  Darld  Patridge,  I'arbtock-place,  Plnmslaed  eoiamoB,  Wool- 

wioh~*In\prorements  la  shsft  bJMrlagi. 
Dated  20tt  October,  1857. 
M19.  Edward  Briggs,  Castleton  Mllhi,  near  Rodidale— An  Improred 

mannftotare  of  printed  pIM  Iktnlo. 

2661.  Qeorge  Horatio  SmiOi,  NorfoUt-stieat,  8lnmd— An  taiptoroA 

foremor  or  regulator  for  steam  and  other  engines. 
n  HcnrjJoluuon,  47,  Lincoln's -inn-fldds—Improrement« 

in  Jaoquard  maohines,  aad  In  the  cards  eeeplojed  therda. 
(A  commonleatloa.) 
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October  »tk. 

Heni7  Lery. 

Joseph  Darjr  sad  William 
Beutlej. 

John  Lalle. 

John  Thooaas  Waj. 

Matthew  6emple. 

Robert  Low  and  William 
Press. 

James  Bobertsaa. 

ThoousWard. 

John  Bourne. 

Hear/  GUbce. 

Joseph  Nickleu. 

William  Mont. 

Frederick  Boasfield. 

Nicholas  Marshall  Cum- 
mins. 

WlUlam  Edward  Nawtoa. 

Augustus  Daerf  XAe/,aBd 
William  CoUett  Homer- 
sham. 


2?49.  James  Roaald. 


1165.  Joha  Taibat  Pitmaa. 
1270.  William  WUkias. 

1274.  Johaaa  Philippe  Becker. 

1275.  George  Keanedjr  0«7«lla. 
1280.  Ueaqr  UogKth. 

1288.  Herbert  Mackworlh 

1294.  Charles  TOston  Bright  and 

Charles  De  Bergae. 
12M.  Loak  Chaxlea  Ddleaaa. 
1308.  Qeocga  HeppalL 
1318.  James  Joha  M/ers. 
1326.  8amud  Hallett. 
1366L  William  AAlqr. 
1372.  William  Harilij  Kins. 
1414.  Abel  Foalkes. 
1476.  Joha  Eamshaw,  jaar. 
1408.  Ylfglato    Baeqaarilla-Ple- 


1530.  Joha  James  aad  WUUam 
Dajkin  Grimihaw. 


Fatb^tts  ox  wmcH  Tni  Stamp  Dutt  op  £50  uaa  aaas  Paid. 


October  36/A. 
2289.  AugttStoBdooanlLoradoux 

Bdlford. 
2301.  Rd.  Archibald  Brooman. 

October  29a. 
2305.  John  Coope  Haddan. 
2308.  Robert  SUrllng  NewaU. 


2373.  PaolPretieh. 

October  ZtUJL   « 
2902.  OUrer  Maggt. 
2310.  Thos.  Fredolek 

October  Z\$t. 
23M.  James  aad  WUllam  Bad- 
Shaw. 
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FRIDAY,  NOVEMBER  13,  1857. 


MEETING  OF  COUNCIL. 

The  following  Institutions  have  been  taken 
into  Union  since  the  last  announcement : — 

445.  Dartmouth,  Literary  Institution. 

446.  Holbeck  (near  Leeds),  Church  Institute. 


NOTICE  TO  MEMBERS. 

The  One-Hiindred-and-Fourth  Session  of  the 
Society,  will  commence  on  Wednesday,  the  18th 
inst. 

The  Chair  will  be  taken  at  Eight  o'clock  on 
the  following  Wednesday  evenings : — 


1867. — November 
„        December 
1858. — January  , 

February , 

March   ... 

April 

May  

June 


II 
11 
}* 
II 
»» 


S 
3 

7 
5 


9 
13 
10 
10 
14 
12 


18 
16 
20 
17 
17 
21 
19 


25 
**• 
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For  the  Meetings  previous  to  Christmas,  the 
following  arrangements  have  been  made  : — 

November  18. — Mr.  C.  Wbntwortu  Dilkb, 
Chairman  of  Council.  Introductory  Address 
on  the  Opening  of  the  One-Uundred-and-Fourth 
Session. 

%*  On  this  evening  the  Medals  which  were  awarded 
by  the  Council  for  Papers  read  at  the  Weekly 
Evening  Meetings  during  the  last  Session,  and 
for  artides  submitted  to  the  Society's  Committees, 
will  be  distributed. 

November  25. — Dr.  Forbbs  Watsok.  .  "  On 
the  Food  Grains  of  India." 

December  2. — Mr.  Apslby  Pellatt.  "  On 
the  Comparative  Heating  Powers  of  Coal  and 
Coke,  in  reference  to  Economy  in  Fuel  and  the 
Smoke  Nnisance.*' 

December  9. — Mr.  8.  Sidney.  "  On  the  Pro- 
gress made  of  Late  Years  in  the  Manufacture  of 
Agricaltural  Machines  and  Implements." 

December  16. — Mr.  John  Underwood.  "On 
the  History  and  Chemistry  of  Writing,  Printing, 
and  Copying  Letters,  and  a  new  plan  of  taking 
Copies  of  Written  and  Printed  Documents,  Maps, 
Charts,  Plans,  and  Drawings." 

The  subjects  to  be  discussed  at  the  Wednesday 
Evening  Meetings  will  be  regularly  advertised  in 
the  Jonmal,  some  time  in  advance.  By  this 
means  it  is  hoped  that  the  largest  amount  of  in- 
formation that  is  possible  may  be  brought  together 
in  the  necessarily  limited  time  at  the  disposal  of 
the  Meeting. 

It  is  exceedingly  desirable  that  Members  should 

*  ThA  ABiual  General  Meeting ;  the  ehair  will  be  {taken  at 
4  o'clock.    No  Tifitors  are  admitted  to  thii  meeting. 


aid  the  Council  in  procuring  Communications  to 
bo  read  at  the  Evening  Meetings,  or  for  publica- 
tion in  the  Journal.  Our  Colonies,  their  Wants 
and  their  Products — Improvements  in  our  Home 
Industries — Economical  adaptations  of  machinery 
or  processes  to  Manufactures — ^The  production  of 
novel  or  improved  articles  of  Commerce — The  em- 
ployment of  new  substances,  or  new  methods  of 
treating  those  hitherto  used  in  the  Arts  and 
Manufactures,  are  some  among  the  many  subjects 
to  which  attention  may  be  directed. 


SOME  CHEMICAL  FACTS  RESPECTING  THE 
ATMOSPHERE  OF  DWELLING  HOUSES. 

Dr.  Roscoe,  in  a  communication  to  the  Chemical  So- 
ciety,* has  given  the  results  of  an  investigation  in  rela- 
tion to  this  subject,  carried  on  under  a  commission  ap- 
pointed for  the  purpose  by  the  General  Board  of  Health. 

The  air  of  a  closed  inhabited  space  becomes  unfit  for 
respiration  long  before  all  the  osyen  has  disappeared, 
and  the  presence  of  mere  traces  of  the  products  of  com- 
bustion produces  an  unhealthy  atmosphere,  even  when 
almost  the  normal  quantity  of  oxygen  is  present.  The 
impurities  introduced  into  the  air  are  the  real  cause  of 
unheal  tliiness. 

The  conditions  of  deterioration  which  render  the  sup- 
ply of  fresh  air  necessary  to  living  animals  inhabiting 
closed  spaces,  are — 

1.  The  presence  of  an  excessive  quantity  of  oxides  of 
carbon  and  other  poisonous  gases. 

2.  The  presence  of  either  too  lar^e  or  too  small  a 
quantity  of  aqueous  vapour  dissolved  m  the  air. 

3.  The  presence  of  organic  putrescent  bodies,  effluvia, 
proceeding  from  decomposing  animal  or  vegetable  matter. 

4.  Inconvenient  elevation  of  temperature,  arising  from 
the  heat  of  combustion. 

The  existence  of  any  one  of  these  four  sources  of  de- 
terioration in  the  air,  in  which  animals  dwell  for  any 
length  of  time,  is  injurious  to  their  health.  In  gene- 
ral, however,  these  four  conditions  of  insalubrity 
occur  together,  and  an  efficient  system  of  ventila- 
tion must,  therefore,  1st,  free  the  air  from  the  ex- 
cess of  the  products  of  the  oxidation  of  carbon ;  2ndly, 
adjust  the  proper  equilibrium  between  the  air  and  the 
dissolved  aqueous  vapour ;  Srdlv,  carrj'  off  completely 
all  putrescent  organic  matter  disseminated  through  the 
air ;  and  4thly,  establish  an  agreeable  mean  temperature. 

The  mean  of  the  experiments  by  Scharling,  Vierordt, 
and  Huchinson,  gives  19.8  litres  (1208  cubic  inches)  as 
representing  the  maximum  quantity  of  carbonic  acid 
evolved  by  an  individual  per  hour.  There  are  no  direct 
experimental  facts  on  which  to  ascertain  how  small  a 
quantity  of  the  oxide  of  carbon  affecta  the  health  of  in- 
dividuals. One  per  cent,  of  carbonic  acid  is  admitted  to 
be  injurious,  and  Leblanc  and  P^clct  affirm  the  same 
of  0.5  per  cent.,  whilst  Rcid  and  Arnott  give  a  much 
lower  limit,  and  Dr.  Roscoe  considers  it,  in  the  present 
state  of  knowledge,  ''premature  to  say  that  the  smallest 
iticreaso  above  the  normal  amount  (4  in  10,000)  is  not 
productive  of  haim." 

Carbonic  oxide  is  a  more  violent  poison  than  carbonic 
acid  ;  one  per  cent,  of  the  former  is  immediately  fatal. 
The  average  amount  of  aqueous  vapour  in  the  atmos- 
phere may  be  taken  at  about  75  percent,  of  the  saturating 
quantity. 

The  thinl  cause  of  deterioration  in  an  inhabited  con- 
fined atmosphere,  viz.,  the  presence  of  organic  putrescent 
matters,  animal  effluvia,  is  one  which  for  the  present 
cannot    be   estimated   chemically,    and   therefore   as^ 


^•» 
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moisture  taken  from  the  potash.  The  volume  of  dry  air 
V,  at  0<*  and  0'7(>,  is  found  from  the  following  equation, 
in  which  p  signifies  the  tension  of  aqueous  vapours 
at  t**  C. 

'  "^     (1  +  0-OV3b«t)  0-76 

The  volume  of  carbonic  acid  at  0^  C,  and  0-76  met. 
is  found  in  cubic  centimetres  by  multiplying  the  weight 
of  carbonic  acid  found  in  grammes  by  5WS-27,  the  volii»n<s 
in  cub.  cent,  of  1  gramme  of  carbonic  acid  at  the  normal 
temperature  and  barometric  pressure." 

To  test  the  accuracy  of  the  method,  a  determination 
was  made  of  the  carbonic  acid  contained  in  the  free  air 
of  London  on  a  windy  day,  February  27,  1867. 

The  result  showed  a  quantity  of  8*7  of  carbonic  acid 
in  10,000. 

The  amount  of  carbonic  acid  found  by  Saussure  (Poi^. 
Ann.  XIX.  891 )  in  the  free  atmosphere  a^  Chambei^y, 
on  the  Lake  of  Geneva,  was  3*8  in  10,000  aa  a  mean  of 
17  experiments. 

Experiments  were  made  to  ascertain  the  quantity  of 
carbonic  acid  in  closed  rooms,  at  the  Wellington  bsnacks, 
under  the  following  conditions : — 

Capacity  of  room  7,920  cubic  feet.  Carbonic  acid 
collected  after  16  men  had  occupied  the  room  for  6  hours. 
(9h.  P.M. — 3*».  A.M.)  All  ventilators,  except  one  over 
fire-placed,  closed.  Common  wide  grate;  dimensions 
of  chimney  6  feet  from  floor,  1  foot  4  by  9  inches.  All 
doors  and  windows  shut.  Ix>w  fire  in  grate  during  ex- 
periment. Air  collected  2  feet  6  inches  from  floor,  at 
height  of  men's  heads  when  in  bed. 

The  result  showed  12.42  volumes  of  carbonie  acid  in 
10,000 ;  from  hence  it  was  chemically  detenmned  that 
there  was  a  supply  by  ventilation  of  13.3  cubiu  feet  per 
minute  for  each  man,  a  quantity  insufficient  to  remove 
completely  all  occasional  effluvia.  Of  this  it  was  deter- 
mined that  the  smaller  proportion  only  could  have  passed 
off  through  the  chimney,  the  larger  ese»ptng  by  otber 
accidental  sources. 

Four  additional  men  on  another  occasion  slept  in  the 
room,  and  the  result  showed  the  carbonic  acid  amounted 
to  14.18  in  10,000. 

The  most  important  conclusions  which  Dr.  Boscoe 
draws  from  these  determinations  are,  that  even  in  cold 
weather,  an  insufficient  ventilation  is  obtained  in  the 
soldiers'  sleeping  rooms  by  means  of  accidental  aooroes  of 
fresh  air,  and  of  the  chimney  draught  occasioned  by  a 
small  fire.  In  the  summer,  when  the  difference  between 
the  temperature  of  the  outer  and  the  incloeed  air  becomes 
very  small,  the  ventilation  by  chimneys  and  windows 
alone  will  become  more  inefficient. 

In  order  to  determine  how  far  the  natural  or  accidental 
sources  of  ventilation  supply  the  necessary  exchange  of 
air,  in  cases  in  which  the  production  of  carbonic  acid  is 
more  rapid,  several  determinations  were  made  in  crowded 
school-rooms,  in  which  the  direct  acoeas  of  fresh  air  was 
more  or  less  checked. 

The  result  showed  in  one  school  a  ventilation  of  six 
cubic  feet  per  head  per  minute ;  in  another,  four  cnliic 
feet  only  per  head  per  minute. 

Hence  it  is  seen  that  the  accidental  sources  of  veotila- 
tion  are  quite  inadequate  to  furnish  the  requisite  amovut 
of  exchange  of  air  in  the  case  of  crowded  schools. 

The  next  point  to  tvhich  Dr.  Roscoe  directed  attention 
was  the  distribution  of  carbonic  acid  throngbout  in- 
habited spaces,  ventilated  by  a  diimaey  dianght,  togeiher 
with  windows,  doors,  &c. 


ttttitii  paribui,  the  amount  of  carbonic  acid  evolved  from 
oxidation  of  the  animal  body  must  be  proportional  to 
the  quantity  of  decomposing  organic  matter,  for  the 

8 resent  the  'carbonic  acid  must  be  taken  as  representing 
eterioration  both  from  respiration  and  from  putrescent 
exbalatioo. 

Writers  differ  much  as  to  the  quantity  of  air  re- 
quired for  healthy  respiration,  P^clet  eives  5  cubic  feet 
war  minute  as  necessary  for  each  man ;  v  ierordt  2  J ;  Dr. 
^id  10 ;  Dr.  Aniott  20 ;  whilst  Dr.  Roscoe  considers, 
fhmi  experiments  in  schools  and  banacks,  that  10  feet 
per  minute  is  insufficient,  and  that  at  least  20  feet  are 
necessary  to  remove  completely  the  organic  putrescent 
matter,  at  least  in  the  soldiers'  sleeping -rooms. 

The  present  incomplete  state  of  the  whole  subject  of 
ventilation,  depends  m  a  great  measure  on  the  want  of 
precise  information  on  two  fundamental  points.  The 
first  of  these  has  been  considered,  viz.,  when  is,  and  when 
isnot,  a  dosed  inhabited  space  unhealthy  ?  To  thisquestion 
no  definite  answer  can  be  given.  The  second  point,  upon 
whicli  knowledge  is  equally  defective,  relates  to  the 
amount  of  exchange  of  air  which  is  obtained  from  ac- 
cidental sources  under  all  possible  conditions.  Until  it 
is  known  exactly  when  an  atmosphere  is  unhealthy, 
and  it  can  be  determined  how  mucn  fresh  air  enters, 
and  deteriorated  air  issues  from  the  windows,  doors,  and 
chimneys,  under  given  circumstances,  it  cannot  be  ex- 
pected that  the  subject  of  ventilation  should  assume  a  de- 
finite form. 

Experiments  were  made  by  Dr.  Roscoe  to  determine 
the  second  of  these  points. 

A  quantity  of  carbonic  acid  was  evolved  in  a  room  of 
2,600  cubic  feet  capacity,  containing  no  fire  and  a  closed 
flue,  and  all  doors  (four)  and  windows  (two)  were  shut. 
The  carbonic  acid  contained  in  the  inclosed  air  was  then 
determined  at  consecutive  half  hours. 

The  result  showed  that  the  carbonic  acid  diminishes 
in  half  an  hour  from  0.7  to  0.3  per  cent,  of  the  total 
volumeof  air,  althoughall  direct  ventilation  was  checked. 
After  the  first  half-hour  the  amount  of  caihonic  acid  re- 
mained constant,  possibly  from  the  continued  respiration 
of  two  persons  in  the  confined  atmosphere.  The  ex- 
change of  carbonic  acid  through  close  windows,  doors, 
and  walls  appears  from  this  experiment  to  be  very  great. 

Experiments  were  made  to  ascertain  the  quantity  of 
carbonic  acid  which  diffuses  through  bricks,  and  the 
result  showed  a  total  loss  in  two  hours  of  3.25  per  cent,  on 
a  total  of  16  per  cent,  of  carbonic  acid  gas;  that  is,  when  a 
closed  space  contained  16  percent,  of  carbonic  acid,  more 
than  3  per  cent,  escaped  through  the  solid  brick.  Hence 
the  beneficial  action  of  our  brick  and  mortar  walls  is 
therefore  not  merely  confined  to  taking  up  or  giving  off 
moisture  to  the  air,  for  they  are  eminently  hygroscopic, 
but  an  actual  and  very  large  diffusive  interchange  goes 
on  within  the  pores  of  the  brick  and  mortar,  so  that  our 
walls  become  a  most  important  aid  to  ventilation.  Of 
course  the  kind  of  surface  covering  which  the  walls 
possess,  will  materially  influence  the  amount  of  diffusion 
which  takes  place  through  them,  but  the  well-known 
unhealthiness  of  iron  or  new  and  damp  houses,  may 
probably,  to  some  extent,  be  accounted  for  by  the  absence 
of  all  diffusive  interchange  through  the  wet  walls. 

A  series  of  experiments  was  made  for  the  purpose  of 
determining  the  quantity  of  carbonic  acid  and  ac^ueous 
vapour,  and  in  one  case  the  amount  of  carbonic  oxide  and 
hydro  carbon,  present  in  the  air.  Dr.  Roscoe  thus  de- 
scribes the  means  and  the  calculations  employed : — 

**By  means  of  a  large  aspirator,  a  known  volume  of  air       Dr.  Roscoe  in  his  paper  says,  "It  has  been  stated 
Vt  under  a  known  pressure  P,  and  at  a  known  tempera-    that  in  common,  unventiUted  dwelling- rooms,  the  heated 


tnrai  t,  can  be  drawn  over  a  system  of  weighed  tubes, 
alternately  filled  with  pumice-stone  steeped  in  sulphuric 
•cid  and  potash.  The  two  tubes  furthest  from  the  aspi- 
rator oontained  sulphuric  acid,  for  the  purpose  of  drying 
the  air,  the  next  two  tubes  contained  hydrate  of  potash, 
fa  a  sofl  spon^  mass,  to  absorb  the  carbonic  acid,  and 
the  next  two  tubes  centained  sulphuric  acid,  to  retain  any 


cari>onic  acid  formed  by  respiration,  and  comlraslioD  of 
illuminating  substances,  on  ascending  aocanialates  in  the 
upper  parts  of  such  rooms,  not  being  removed  by  the 
current  of  fresh  air  entering  by  the  doors  and  windows, 
and  issuing  by  the  fire-place  into  the  chimney,  ▲  per- 
manent atmosphere  rich  in  carbonic  acid  is  thus  suppoaed 
to  exist  in  all  inhabited  rooms,  not  artificially  rentOaCed 
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at  top,  and  persons  breatliing  the  air  above  the  level  of  The  distance  was  1 ,400  metres,  and  the  time  employed 

the  chimney  opening  were  conceived  to  be  respiring  an  was  7  J  minutes,  being  at  the  rate  of  11,280  metres  (seven 
unhealthy  air,  whilst  children  breathing  below  that  level,  ...--.. 

were  asserted  to  bo  consuming  a  healthy  air,  free  from 


any  excessive  quantity  of  carbonic  acid. 

•*  This  supposition  is  rendered  extremely  doubliful  by 
two  purely  theoretical  considerations. 

*'  { .  The  known  laws  of  expansion  of  jj^ases  by  heat. 

'*  2.  The  known  laws  o1'  the  diffusion  of  gases, 

**  Experiment,  both  chemical  and  physical,  has  most 
fully  confirmed  this  theoretical  presumption,  and  has 
proted  thai  in  ordinary  dwelling-rooms,  even  in  the 
exaggerated  form  of  crowded  school-rooms,  the  above 
causes  are  quite  sufficient  to  equalise,  throughout  the 
closed  space,  the  amount  of  carbonic  acid  formed  by 
respiration  ;  that  in  fact  the  atmospheres  of  such  inclosed 
spaces  are  homogeneous  as  regards  the  contained  car- 
bonic acid.'' 

Dr.  Roscoe  then  refers  to  a  series  of  valuable  observa- 
tions on  the  direction  and  force  of  the  currents  in  the 
atmosphere  of  a  heated  room  lately  made  for  the  Com- 
mission on  Warming  and  Ventilating  Private  Dwellings, 
by  Mr.  J.  F.  Campbell,  the  Assistant-Secretafy  of  tho 
Board  of  Health.  Mr.  Campbell  determined  the  effects 
produced  on  the  atmosphere  of  a  closed  room  by  the 
radiant  heat  from  a  fire,  by  means  of  thin  filaments  of 
floss-silk  placed  in  regular  position,  throughout  the  space 
to  be  examined.  The  observations  thus  conducted  show 
that  a  continual  and  rapid  circulation  of  the  air  takes 
place  throughout  the  inclosed  space ;  the  rarefied  atmos- 
phere in  frotit  of  the  fire  rising  rapidly,  with  a  force  of 
from  14  to  30  grains  per  square  foot,  as  measured  by  Mr. 
Campbell,  and  spreading  out  along  the  ceiling  in  the 
direction  of  the  cooling  surfaces  of  the  walls  and  windows, 
where  it  immediately  falls,  and  is  carried  again  forward 
to  the  fire  to  supply  the  place  of  the  expanded  afr  rising 
to  the  ceiling. 

In  order  to  obtain  chemical  evidence  regarding  the 
homogeneous  nature  of  the  inclosed  atmosphere,  simul^ 
taneous  carbonic  acid  det<nrminations  were  made  in  the 
air  collected  above  and  below  the  level  of  the  chintney 
opening  in  several  unventilated  rooms. 

From  the  results  of  these  experiments,  the  full  de- 
tails of  which  are  given  in  the  paper,  it  is  seen  that 
in  inhabited  dwelling-rooms  or  school-rooms,  the  carbonic 
acid  is  distributed  throughout  the  atmosphere,  the  small 
differences  arising  not  only  from  the  errors  of  experiment, 
but  also  from  the  slightly  varj'ing  com{K)sition  of  the 
currents  of  air  passing  over  the  point  at  which  the  air  was 
collected. 

In  order  to  determine  the  influence  which  a  consider- 
able elevation  of  temperature,  from  the  combustion  of 
large  quantities  of  gas  and  the  respiration  of  a  number  of 
persons,  exerted  upon  the  distribution  of  carbonic  acid, 
two  simultaneous  determinations  were  made  in  the  air 
from  the  pit  and  gallery  of  a  fashionable  crowded  theatre. 

By  means  of  a  system  of  tubes,  the  air  was  collected  at 
a  height  of  four  feet  above  the  stage  over  the  stalls,  and 
also  at  a  distance  of  80  feet  directly  above  the  first  posi- 
tion in  the  front  of  the  gallcty. 

Here,  as  was  to  be  expected,  a  considerable  diflerenoe 
was  found.  In  ai  r  collected  34  feet  above  the  stage,  the 
proportion  of  carbonic  acid  was  32*12  volumes  in  10,000, 
whilst  in  the  air  collected  four  feet  above  the  stage  the 
amount  was,  28-37  in  10,000. 


milesf  an  hour.  The  second  was  from  the  office  of  the 
company  to  the  Rue  du  Croissant— distance  1.145  metres, 
time  sue  minutes,  rate  11,460  metres  an  nour.  The 
third  was  from  the  Rue  du  Croissant  to  the  railway  sta- 
tion at  the  Port«  Maillot— distatice  5,800  metres,  illiie 
25  minutes,  tato  12,720  metres  (about  8  miles).  The 
meter  is  in  the  form  of  a  small  cube,  from  6  to  7  cfliiii- 
metres  square,  and  the  application  is  so  simple  and  easy 
tliat  it  only  requires  a  minute  to  fix  or  remove  it.  The 
one  experimcnt4$d  with  was  not  completed,  but  notwith- 
standing worked  with  surprising  regularity  and  precision. 
This  instrument  will  give  the  public  an  exact  idea  of 
the  distance  run  over  in  a  given  time,  and  consequently 
of  the  speed  obtained  in  exchange  for  the  money  pKid. 
To  the  directors  it  furnishes  an  infallible  ineans  of  con- 
trol as  to  the  distances  gone  over  In  the  course  of  the 
day ;  it  will  also  enable  them  to  detect  when  coachmen 
have  overdriven  their  horses,  and  will  thus  cause  a  Baling 
to  the  company  in  the  wear  and  tear  of  theh*  horses. 
Many  persons  keeping  private  carriages  will  also  find  an 
advantage  in  adopting  the  use  of  one  of  these  meters,  as 
it  will  enable  them  to  detect  when  their  coachmen  use 
their  horses  and  carriages  for  their  own  profit. 


SOtJTH  B:ENSINGT0N  HUSfitM. 
During  the  week  ending  7th  November,  1857,  the 
visitors  nave  been  as  follows : — On  Monday,  Tues^y, 
and  Saturday  (free  days),  2,797 ;  on  Monday  and  Tom- 
day  (free  evenings),  8,201.  On  the  three  students'  days 
(admission  to  the  public  6d.},  852.  One  students*  even- 
ing, Wednesday,  99.    Total,  6,509. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MON.  Architects,  8,  I.  Prof.  T.  J.  Donftldson,  "A  tteniotr  of 
the  late  Herr  Zaath,  Architect,  of  SlnttMrd,Wnrtemberr« 
Honorsrjr  audi  Corresponding  Member.  II.  Mr.  3.  B. 
Waring,  "  On  the  Arta  oonneoted  with  ArohltesMfe  la 
Tutcany." 
TffSS.     Civil  Engioeeri,  8. 

Statistical,  8.    Mr.  Samuel  Brgwn,  "Report  on  the  Inter- 
national Statistical  Congress  ai  Vienna,  September,  186Y.** 
WiD.     Sociotj  of  Arts,  8.  Mr.  C.  Wentvorth  Dilke,  ChaiMnno  of 
Council,  "  Address  on  the  Opening  of  the  One  Hundred 
and  Fourth  Session.** 
Geological,  8.    Dr.  J.  J.  Bigsbj,  *'  On  the  Extent,  Mineral 
Characters.  Fossils,  and  Relations  of  the  Palmuolo  Basin  of 
the  State  of  New  York.** 
Tarns.  Antiquaries,  8. 

Chemical,  8.    Mr.  Mercer, "  On  a  new  Calotjpe  Procen.** 
Linnean,  8. 
Philological,  8. 
RoTal,  8|. 
Sat.      Asiatic,  2. 
Medical,  8. 


TIME  AND  DISTANCE  METEB. 

The  Paris  correspondent  of  the  Times,  writing  under 
date  ot  Nov.  6th,  says : — 

**  The  directors  of  the  Hackney  Carnage  Company  the 
day  before  yesterday  made  three  experiments  with  a  new 
time  and  distance  meter,  invented  by  Van  Hocke.    The 
first  was  from  the  depot  of  carriages  in  the  Rue  St 
H<mor6  to  the  office  of  the  company  m  the  Rue  de  Rivoli. 


PATENT  LAW  AMENDMENT  ACT. 

APPUOATIOHS  FOB  PATBirrS  AVD  PBOTICTIOH  ALLOWBD. 

[Frjom  OautU,  November  6.] 

Dated  30M  June,  1867. 
1824.  John  Talbot  Pitman,  67,  Gracechnrch-street— An  improved 
method  of  making  carburetted  bjdrogengas.    (A  commu- 
nication.) 

Dated  29fA  September,  1 867. 
2498.  William  WaU  White  and  WiUiamBull,  9,  Saint  John*s-aaiiare, 
Clerkenwell— ImproTcments  in  rollers  applicable  for  bunds, 
maps,  and  other  purposes. 
2502.  Richard  Williams,  8,  Uiahop*s-road,Victoriarpark— Themaau- 
Ikctnring  of  soap  with  materials  hitherto  not  introduoed  hj 
anx  person  in  the  chemical  comUnatlon  of  rarioas  Ingre- 
dients, when  manufactured  known  hr  the  name  of  soap. 
Dated  Ut  October,  1867. 
2524.  Sjdnex  Doolan  Hamilton,  3,  Great  Jamee-itreet.  Bedftmd-raw 
— >ImproTements  in  Jacquard  maohlnety.    (A  oommunloa- 
tlon.) 

Dated  9th  October,  1867. 
2691.  L6on  Pi^ol,  Paris—ImproTemenU  in  enr^pes  and  letter- 
paper. 

Dated  lOlA  October,  1P67. 
2697.  Claude  Nleolai  Leroj,  Pari*— Prerenting  socldeats  and  ooUl 
slonionrailWBTi. 
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Bated  lAth  October,  1 867. 
2632.  C.  O.  Kopiieb,  61,  Oibaon-squAre,  ItUngton— Improvcmentc  in 

propelliog  veeself  hj  meana  of  heated  air,  withoat  screw  or 

piddle,  therel^  wving  ihlp**  ftiel  and  room. 
Dated  Ibtk  October^  1857. 
2637.  Bobert  Olasi  Balderstone,  Biihopbrlgsi,  Lanark,  N.B.— Ap- 

paratuB  tot  enltirating  land. 

Dated  2\it  October^  1857. 
2686.  Imjus  Storej  and  John  Hennr  Storej,  Mancheiler— ImproTe- 

menu  in  water  gauges  for  steam  boilen,  and  in  tapi  for 

fteam  and  other  fluids. 
2669.  Eobert  Duke,  Dorer — Improronents  in  the  means  of  oommn- 

nieating  power  to  ship/ pumps. 

Dated  23Mtf  October,  1867. 
2661.  John   Bethell,  8,  Parliament -street— Improrements  in  ma- 
chinery or  apparatus  fbr  trenching,  cutting,  digging,  and  cul- 

tiraUng  land* 
2693.  Alexandre  Henri  Charles  Chiandi,  Pari*— Improrements  in 

the  manoftcture  and  combustion  of  certain  products  of  peat, 

and  in  the  apparatus  emplojed  therein. 

2696.  Thomas  Hamilton  and  James  Hamilton,  Glasgow— Improve- 

ments in  turning,  cutting,  shaping,  or  reducing  wood  and 
other  substances. 

2697.  Thomas  C^uxiwell,  Manchester— Improvements  in  ntiachlnerj 

fbr  eompreasing  cotton  and  other  articles. 
2699*  James  Smith,  Bristol— Improvements  in  horsehair  orinollne  for 

petticoats. 

Dated  23f«f  October,  1867. 
2701.  Benjamin  Parker,  Clapham — Improrements  in  the  permanent 

wayofrailwajs. 
2703.  Bobert  Harrild  and  Horton  Harrild,  Farringdon-street— An 

improrement  in  the  manufacture  of  the  composition  used 

fbr  printers*  roUexs. 

Dated  2Atk  October,  1867. 
2766.  Feltoa   Charles  Kirkman,  38,  Koyal-street,  Lambeth— Im- 
prorements in  machinery  fur  windlag  and  unwinding  ropes 

and  cables,  which  is  applicable  to  electric  cables  for  subma- 

rine  purposes. 
2T07.  John  Macintosh,  North  Bank,  Regent's-park— Improrements 

in  the  construction  and  laying  of  telegraphic  cables. 
2709.  John  Michael  Pearson,  4,  BasiaghaU-street — Improvements  in 

the  manufacture  of  coke.    ( A  communication. ) 


WBEKLV  LI3T  OF  PATENTS  SEALED. 


348. 

1277. 
1387. 
1289. 
1291. 
1316. 
1336. 
1341. 
1342. 

1344. 
1366. 
1373. 
1382. 
1388. 
1427. 
1687. 
1673. 
1677. 

1324. 


November  ith, 
Nicholas   Nomloo^and   G. 

Heyes. 
William  Hood. 
Ernst  Ziegler. 
Charles  WiUlam  Bami^ 
Duncan  Morrison. 
John  Pym. 

James  Drysdale  Malcolm. 
WilUam  Edward  Newton. 
William  Maasey  and  John 

Smith. 
Thos.  Briggs  k  J.  Starkey. 
James  Sbarroeks. 
Frederic  Whitaker. 
Rd.  Archibald  Brooman. 
George  Henry  Creswell. 
William  Clark. 
William  Edward  Newton. 
Alfred  Vincent  Newton. 
Thomas  Wilkes  Lord. 

November  IOC*. 
John  Daries  Mucklow. 


1328. 

1339. 
1343. 
1347. 

1348. 

1362. 
1368. 
1381. 
1399. 
1390. 
1403. 
1410. 
1477. 
1482. 
1614. 
1643. 
1986. 
2183. 
2298. 
2424. 


ColUnson  Hall  and  Thomas 

Charlton. 
Rd.  Archibald  Broomaiu 
WiUiam  Massey. 
Edward  Eler. 
Henry  TolkleA  aad  Joseph 

Middleton. 
Darid  Hesse  and  Max  Heaae. 
John  Carr. 

Bd.  Archibald  Braomaa. 
Joseph  ElUa. 
Charles  Cowper. 
Thomas  Welcome  Boyt. 
Maria  Boonsall  Bowland. 
Louis  D6sir§  Aabert. 
WUliamHart. 
Nathaniel  Cox. 
George  Tingle. 
Alfred  Upward. 
Richard  Hoe. 
Rudolph  Sack. 
Richard  Watson. 
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November  ittd, 

2332.  Nathaniel  Top,  Joha  Holt, 

and  John  Partington. 

2333.  Isidore  Alexandre  Moineau, 
and  Jean  Gustavo  Lemassoa. 

November  3rd. 
2441.  Charles  Asprey. 

November  Ath, 
2343.  Joseph  Betteley. 
2446.  Henry  Robert  Uam&botham 
and  William  Brown. 


2367. 

3361. 

2383. 

73. 


November  6tt. 
Thomas  MetoaUe. 
George  Davis. 
Henry  WUUam  Harmaa. 
Edward  HalL 


Noventber$tk, 

2393.  John  Wain. 

2394.  Eugene  Bimmel. 

November  7lA. 
2375.  David  Ferri^r. 
2384.  George  Roes. 
2471.  WillUm  ArisUdes  Y&el. 
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No.iatbs 


4930 
4031 
4032 


Date  of 
KcgUt  ration. 


Nor.  6. 
9. 
11. 


TiUo. 


>t 


t» 


Smoke  PrerenOng  Chiomey  Pot  ........ 

'Apparatus  for  holding   Plates  tor\ 

Photographic  Purposes f 

rater  or  MUl 


ii 


Proprietors'  Nsme. 


Alexander  Pilbeam 
Burgess  and  Key ... , 
Samuel  Smith 


18,  Adam-street,  Adelphi. 
96,  Nei^gate-ftreet. 
Birmiagham. 
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Afkiea,  Dr.  LIrlngttone  on  the  commercial 
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Athcrton,  Charles,  on  stcam-shlp  arithmetic, 
167,  291 

— — — ,  on  tonnage  and  shipping  re- 
gistration amendment,  I8J,  Stf'i 

-,  report  to  Brituh  Associa- 


Macfowan,  667 
Allan,  Thoc.,  on  rabinarine  telegraphj,  678 
,  on  tel^raphic  oommttnicaUon 

with  India,  679 
Almgill,  Thoa.,  on  a  etenographic  machine,  12 
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department,  166 
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Arsenic  in  paper-hangings,  by  Dr.  A.  8. 
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Atlantic  Telegraph,  official  report  of  the  en 
gineer  rolative  to  the  fractare  of  the  cable, 
668 


letter  from  Prof.  Morse  as  to,  632 
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Sir  Vr.  C.  Tmolraa,  But.,  3«S 


BaUmr  colllilosi.  O.  V.  Shore. 
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Tonnage  and  thlpping  registration  amend- 
ment, \>j  Charloi  Atbcrton,  16Y,  183, 
563 

,   report 

bj  Chaa.  Atherton  to  Britiah  Aa«0€ialion 
Committee,  6A7 

— ^— — -.^— — ,  by  the 

editor  of  the  Meckania*  Ma^axine^  215 

Treet,  roed-aide,  b/  A.  liach,  667 

Trent,  Edwin  W.,  on  cotton  vertm  fiaz  and 
hemp,  490 

Trereljan,  Sir  W.  C,  Bart.,  ooniitloni  of 
pricea  for  efaaji  on  m  ir.ne  alg«  offered  by, 
285 

Trafflea,  caltlvatlon  of,  by  Martin  Barel,  538, 

TurUnea,  on  tht  power  of,  689 

Twemlow,  Col.  O.,  on  ihe  indestrnctlble 
nature  of  fcmt,  12 

Twining,  T, Jan.,  on  Briuaela  Eoonomic  Ex- 
hibition, 63 

Tyndall,  Prof.  J.,  on  Llaanj^os'  acoutle  ex- 
periments, 631 


U. 
UtlcT,  E.,  on  the  ezamltiationf,  489 


V. 


Van  Hecke's  time  and  d 'stance  meter,  683 
Ventilation,  by  Lady  Benthm,  169 

-  by  the  steam  Jet,  by  F.  H.  Pearce, 
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591 


H.  W.  Rereley, 


Vintages,  Madeira  and  port,  deficiency  In,  lOS 


W. 


Walsall,  application  of  Free  Libraries  Act 
to,  4s8 

Wampen,  H.  on  the  economy  of  food,  292 

War  department,  on  the  application  of  ma- 
chinery in,  by  John  Anderson,  of  Woolwich 
Arsenal,  165 

Warming  and  ventilating,  method  of;  by 
Ooldsworthy  Oamey,  4a0 

Water  meter,  new  piston,  by  Benjamin  Fo- 
thergiU,  638 

WNTe-Iine  system  of  shlp-btUIding,  by  Thot. 
Moy,  63S 

Wellington  monument  In  Oalldhall,  10 

Wells,  artesian,  in  the  desert,  640 

Whitworthi  Joseph,  on  declnul  measures,  487 


Wilkins,  N.  G.,  a  new  cypher,  10 
Wilson,  Prof.  George,  on  colourblindness,  481 
Wilson,  Trot  Q.,  on  electric  fish,  641 
Wilson,  G.  F.,  on  metropolitan   improve* 

ments  and  the  ooal  tax,  369 
Wine  cellar,  chemistry  in  the,  by  F.  Mus- 

pratt,  672 
Winkworth,  Thos.,  on  the  Brussels  Congress 

of  1856,  and  its  bearing  on  the  progreu  of 

international  commerce,  391 
Woollen  factories,  waste  In,  514 
Working  classes  of  Europe,  Le  Play's  woik 

on,  10 
Working  men,  lodgings  for.  Lady  Bentham 

on,  330 
Wrecks,  sUtistics  of,  669 
Wrought  iron,  by  H.  W.  Rereley,  11 
Wyatt,  M.  Dlgby,  on  building  trade  pattern 

books,  fe6 
Wyld,  Goo.,  M.D.,  on  utilising  sewage,  75 


Y. 


Yates,  Jas.,  on  the  decimal  question,  526 
Yorkshire  Union  of  Mechanics*  InsUtutions, 
MiiUil  mooting,  529 


ERRATA. 


At  Page  63,  col.  1,  line  16,  for  "secretary"  read** architect." 
„    „    57,  ool.  2,  line  t  at  bottom,  and  line  3  Irom  bottom,  for 
**  could"  rea  I  **  should,"  and  line  6  from  iMttom  for 
•'  through*'  read  **  thoueh  " 
.,    71,  col.  7.  line  24,  for  *•  MIm**  road  *«  Messrs.** 
„  111,  ool.  1,  line  .14,  for  **  mechanioar  read  **  unmechanlcal.** 
„  113,  col.  1,  line  42,  for  "  KeppelP  read  *'  Hoppeli." 
„    „  1 28,  ool.  t ,  line  39,  for  **  seccuderos'*  read  **  scandens.** 
„    „  1 73,  col.  2,  line  4 1,  fur  *'  James  Spiers'*  read  **  llichard  James 

Spiers.'* 
„    „  212,  col.  I,  lino  63,  for  <* inches"  road  '*  miles.** 


•I 
** 


At  Page  291,  ool.  2,  lino  18,  for  •<  untHsturbed**  read  "  ondistorted.** 

357,  col.  2,  lino  4.1,  for  **  AUenheads,  Thomas  Sop^ith,**  read 
•*  Thomas  Sopwlth,  AUenheads.** 

358,  coL  I,  line  51,  for  *•  Creed,  W.,53,  Conduit-street,**  read 
**  Creed,  n..  33,  Conduit-street.** 

42$,  col.  2,  line  22,  for  "  nitrogenous*'  read  "  heterogeneous.** 

498,  col.  1,  lino  V>^  for  "  human  blood**  read  *«  ox's  blood.** 

499,  col.  1,  line  11,  for  "  manure**  read  **  measurei.** 
524.  ool.  2,  line  5,  for  **  Huddersfield  Mechanics*  Institution, 

Thomas  Walker  (B,**  read  *«Otley  and  Shipley  Mq 
chault  s*  Iiistitution,  Thomas  Walker  (E).*' 
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